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Introduction 
In the field of entrepreneurship, opportunity recognition has long been viewed to be central to 
new venture creation (Ardichvili, Cardozo, & Ray, 2003; Shane, 2000). A key construct that 
has been shown to be important for opportunity recognition is entrepreneurial alertness, a 
“distinctive set of perceptual and information-processing skills… advanced as the cognitive 
engine driving the opportunity identification process” (Gaglio & Katz, 2001, p. 98). While there 
is an increasing number of studies focusing on entrepreneurial alertness, clarifying the construct 
and its antecedents (Brockman, 2014; Tang, Kacmar, & Busenitz, 2012), much of the existing 
research tends to be conceptual in nature, and there has been few empirical research examining 
the antecedents and outcomes of entrepreneurial alertness. We aim to contribute to this body of 
research by opening up the black box on the entrepreneurial alertness construct and developing 
a comprehensive model of entrepreneurial alertness – both in terms of its antecedents and 
outcomes. Theoretically, we incorporate both the behavioural and cognitive perspectives, and 
we empirically test the proposed model using a multi-method research study that uses novel 
approaches to capture some of the constructs.  
The origins of entrepreneurial alertness stems from the work of Kirzner (1979), who defined 
alertness as the ability of individuals to identify opportunities overlooked by others, due to their 
unique preparedness to recognize opportunities (Kaish & Gilad, 1991). Kirzner described alert 
individuals as having the capability to recognize gaps with limited clues while they consistently 
scan their environment, constantly ready and receptive to discovering new opportunities 
(Brockman, 2014).  
Tang et al. (2012) conceptualized entrepreneurial alertness as having three dimensions: the 
ability to (1) scan and search for new information; (2) connect previously unconnected 
knowledge components; and (3) evaluate whether new information received presented 
opportunities that are worthwhile pursuing. These three dimensions, however, include a mix of 
both behavioural skills as well as cognitive skills. As highlighted by Baron and Ensley (2006), 
opportunities can be recognized by alert individuals, even when they are not actively searching 
for the information, due to their unique ability to process and make sense of the information 
they receive, compared to non-alert individuals. Accordingly, we adopt the conceptualization 
of Gaglio and Katz (2001) and Baron (2006), defining entrepreneurial alertness as the cognitive 
ability of entrepreneurs to make changes to their schema, frame or evaluation process, to make 
sense of the information received and assess its implications. The way that actors interpret 
incoming information, based on their interpretation framework (Yu, 2001) and their ability to 
detect patterns, connect the dots between disparate information and make judgements (Baron, 
2006) makes up the cognitive capability of entrepreneurs, which are central to influencing 
entrepreneurs’ ability to recognize and identify new opportunities.  
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Focusing only on the cognitive dimensions of entrepreneurial alertness allows us to more 
thoroughly discuss the interplay between the behavioural and cognitive dimensions 
contributing to opportunity identification. We believe that behavioural skills of entrepreneurs 
affect the information that they are able to access, which is just an important a factor in 
influencing entrepreneurs’ ability to recognize opportunities. Due to the fact that information 
is not perfectly distributed, getting access to appropriate and sufficient information become 
critical to identify new opportunities. The information received serve as inputs that are 
processed based on the cognitive skills of entrepreneurs (Baron, 2006; Fiet, 2007). It is thus 
important to separately examine how entrepreneurs’ behavioural skills influence their ability to 
identify opportunities. We thus examine how entrepreneurs’ information search and discovery 
skills hone entrepreneurs’ cognitive skills, thus increasing the likelihood of entrepreneurial 
discovery.  
In line with prior research, we also factor in entrepreneurs’ traits as part of our analysis of 
entrepreneurial alertness (Ardichvili et al., 2003). While many entrepreneur traits may influence 
their entrepreneurial alertness, researchers have highlighted that entrepreneurs’ creativity as an 
important antecedent to organizational innovation (Litchfield, Ford, & Gentry, 2015) and to 
entrepreneurs’ information search behaviors and alertness (Baron, 2006; Tang et al., 2012). 
Entrepreneurial creativity is an important factor often thought to influence organizational 
innovation (Amabile, 1996; Van de Ven, 1986), yet empirical research on individual creativity 
and organizational innovation has progressed relatively independently (Litchfield et al., 2015). 
We conceptualize creativity as individual’s ability to adopt divergent thinking, or their ability 
to generate multiple and original ideas (Guilford, 1950). Such divergent thinking and creativity 
equips entrepreneurs with the ability to generate multiple ideas for new products, services, and 
potential solutions to problems they identify, which potentially lead to business opportunities 
(Gielnik, Krämer, Kappel, & Frese, 2014). 
In summary, to contribute to a more in-depth understanding of entrepreneurial alertness, we 
open up the black box on entrepreneurial alertness and present a comprehensive model 
examining both antecedents and outcomes of entrepreneurial alertness. We provide greater 
conceptual clarity by focusing on the cognitive dimensions of entrepreneurial alertness, and we 
examine the behavioural information discovery skills as well as creativity trait of entrepreneurs 
as antecedents. Furthermore, we examine the extent to which entrepreneurial alertness can 
influence innovation in SMEs and start-up firms. Given that innovations in SMEs and startups 
are key drivers of growth for a market economy (Omri, 2015), it is critical to link 
entrepreneurial alertness to their eventual ability to affect firm innovation outcomes. We believe 
that as key decision makers in the organizations, entrepreneurs play a critical role in firms’ 
innovation process. Their personal traits, cognitive abilities, skills and actions impose great 
influence on firms’ innovation strategies and performance (Baron, 2007; McMullen & 
Shepherd, 2006; Shepherd & Patzelt, 2011). Entrepreneurs, who have more capabilities to 
identify new business opportunities, and effectively develop the opportunities through efforts 
and skills, are more likely to lead their firms to innovate and improve the firms’ innovative 
performance (Gielnik et al., 2014). The overall research framework is presented in Figure 1 
below.  
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Figure 1. Overall Research Framework 
The rest of the paper is organized as follows. In the next section, we describe the specific 
research hypotheses and research model. Then we describe our research methodology and data 
collection procedures. Third, we report the data analysis results and discuss the significant and 
insignificant relationships. Finally, we conclude our paper with discussions on implications and 
contributions. 

Theoretical Foundation and Hypotheses 
Entrepreneurial Alertness: Impact on Firm Innovation 
Based on Tang et al. (2012), we focus on the two cognitive dimensions of entrepreneurial 
alertness – associating and evaluating. Baron (2006) proposed that entrepreneurial alertness is 
based on the cognitive process of pattern recognition, as entrepreneurs use cognitive 
frameworks to link up disparate pieces of information, which can potentially lead to new 
business opportunities. The cognitive ability of “connecting the dots” enables entrepreneurs to 
perceive linkages between complicated events and come up with identifiable patterns as the 
basis for opportunity recognition. Associating triggers sudden linkage of the knowledge or 
thoughts through bisociation – the sudden interlink of previously unconnected information or 
thoughts, encourages the consideration of multiple options and possibilities and allows 
entrepreneurs to make unique connections (Tang et al., 2012).  
Evaluating, on the other hand, is concerned with the assessment of information. By comparing 
the similarities between newly-found information and previous prototypes, entrepreneurs are 
able to judge whether the new ones fit into their existing cognitive frameworks (Baron, 2006). 
Such evaluation further facilitates decision making on the adoption of information as it enables 
entrepreneurs to filter out non-important information and focus on useful and valuable ones. 
Evaluating helps entrepreneurs to assess whether the new information reflects any potential 
business opportunity and which recognized patterns and trends they should attend to (Tang et 
al., 2012). It also enhances entrepreneurs’ situational awareness, and allows them to make 
judgements about whether further information needs to be collected before a judgement can be 
made. Evaluating thus reflects the ability of an entrepreneur to develop insights into the value 
of the specific information that the entrepreneur has identified, and helps the entrepreneur to 
choose among multiple possibilities to identify the most viable business opportunity (Tang et 
al., 2012).  
Both connecting and evaluating are critical cognitive skills representing the alertness of 
entrepreneurs, helping them to identify new opportunities, which is the basis of novel 
innovations (Gaglio & Katz, 2001; Tang et al., 2012). Innovation has been defined as an 
introduction of something novel (Edwards & Gordon, 1984). The origin of any innovation is 
thus a market opportunity, or an opportunity to improve or generate a solution, technology, 
product, service or business model.  
Both connecting and evaluating contribute to firm innovation through improving 
entrepreneurial opportunity identification. Alert entrepreneurs are able to connect previously 
unrelated information to offer novel ideas and potential opportunities (Gaglio, 2004), which 
feed directly into ideas for firm innovations. Entrepreneurs’ evaluating skills are also important, 
as ideas become innovations only when they are translated into a form that demonstrate 
economic potential (Kirzner, 1979). Entrepreneurs’ evaluation skills are critical to help 
entrepreneurs select and narrow the set of ideas that are most important to pursue. Evaluation 
skills enable entrepreneurs to compare their ideas to current offerings in the market, assess 
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potential risks (Jones & English, 2004), and judge the relevance and potential of their ideas and 
evaluate potential courses of action (Ward, 2004).  Hence, as a key decision maker of the firm, 
we believe an entrepreneur who is high in entrepreneurial alertness (high in associating and 
evaluating) will be able to create valuable and novel offerings thus increasing their firms’ 
innovation performance. Therefore, we predict that: 

H1: Entrepreneurs’ connecting and associating skills will be positively related to their 
firms’ innovation performance. 
H2: Entrepreneurs’ evaluating and judgement skills will be positively related to their 
firms’ innovation performance. 

Entrepreneurs’ Discovery Behaviors and Entrepreneurial Alertness 
Research with a specific focus on entrepreneurs’ behavioral and cognitive skills has gained 
traction recently and there have been calls for further elucidation (Bird, Schjoedt, & Baum, 
2012; Mitchell et al., 2004). Both behavioral and cognitive skills of entrepreneurs play a key 
role in affecting entrepreneurs’ ability to identify new opportunities (Baron, 2006, 2007). We 
build upon the work of Dyer, Gregersen, and Christensen (2008), who investigated the attributes 
of successful serial entrepreneurs, and identified five common skills that these entrepreneurs 
habitually adopt, i.e., four behavioral skills of questioning, observing, experimenting, and 
networking, and a cognitive skill of associating, that are later named as discovery skills (Dyer, 
Gregersen, & Christensen, 2009). We focus on the behavioural discovery skills, as these skills 
provide the information and trigger that kick-start the cognitive processes that generate 
innovative ideas. 
According to Dyer et al. (2008), questioning is defined as the propensity of entrepreneurs to 
ask many questions, especially those challenging the status quo, such as “what-if” and “why-
not” queries that question the future. Observing is defined as the extent to which entrepreneurs 
expend time and effort paying attention to the world and happenings around them, perceiving 
and discerning the events, activities and experiences of themselves and others to generate new 
ideas. Experimenting refers to how frequently entrepreneurs engage in experimentations, which 
happens when they visit new places, try new things and seek new information, as they use a 
mindset of hypothesis testing to explore and learn about the world. Idea networking is defined 
as the extent to which entrepreneurs actively engage in creating a network of individuals and 
exposing themselves to those who have different backgrounds and perspectives with themselves, 
so as to gain exposure to new ideas and perspectives and also test their new ideas against people 
with diverse views. 
Prior research has highlighted that the practice of environment scanning and information search 
provides inputs that are critical for opportunity recognition (Kaish & Gilad, 1991). Having 
access to information is crucial for opportunity identification Shane (2003), as it provides the 
requisite knowledge that serves as the basis for generating connections and linkages.  
Information on technology, market situations, consumer needs, regulatory or demographic 
changes, for example, are often critical inputs that entrepreneurs use to spot previously ignored 
opportunities (Baron & Ensley, 2006).  
Entrepreneurs who use more discovery behaviors explore different sources to acquire new 
information (Frese, 2009). Doing so should lead to having more and diverse information and 
this helps to lay the foundation for developing cognitive frameworks, helps entrepreneurs build 
a plethora of domain related knowledge, and provides important inputs for entrepreneurs to 
develop their cognitive skills in making connections between previously unconnected elements 
(Tang et al., 2012). The more information sourced by entrepreneurs using discovery behaviors 
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to observe and generate more potential ideas and information, the more entrepreneurs 
accumulate and construct their experience, learning and meaning of a domain, thus enhancing 
their ability to generate novel and unique connections.  Entrepreneurs can then use their 
cognitive frameworks to “connect the dots” between changes in information and previously 
unrelated events or trends in the external world. The new links and patterns they perceive from 
the process can then potentially become the basis of new ventures (Baron, 2006). Hence, 
entrepreneurs who engage in more discovery behaviours should build a more developed 
cognitive framework and thus help them attain expertise in generating connections, and enhance 
their alertness to business opportunities (Tang et al., 2012).  

H3: Entrepreneurs use more discovery behaviors will likely be more effective at 
connecting and associating.   

Entrepreneurs’ Discovery Behaviors and Evaluating 
Just as gaining a wealth of information helps entrepreneurs to hone their skills in developing 
connections across previously unrelated knowledge components, generating more information 
and potential opportunities via discovery behaviors can similarly hone entrepreneurs’ ability to 
make better evaluations and judgements of potential opportunities. The more entrepreneurs 
engage in discovery behaviors such as observations, questioning, experimenting and idea 
networking, the more potential opportunities entrepreneurs will generate (Dyer et al., 2008). 
Entrepreneurs will thus be able to develop more prototypes and schemas that will allow them 
to evaluate new business opportunities (Tang et al., 2012). Furthermore, the more potential 
opportunities and information an entrepreneur generates, the more important the need to filter 
and evaluate the potential opportunities. Entrepreneurs are thus able to build a rich schema that 
factors in multiple changes, shifts, demographic trends, technological changes, and market 
information (Valliere, 2013). The richer the schema entrepreneurs build, the better their ability 
to evaluate new opportunities they encounter, as they can better question and challenge new 
pieces of information. Hence, we expect that greater amounts of and more diverse information 
generated by more discovery behaviors not only provides more information needed for 
evaluating potential business opportunities, but at the same time also builds the entrepreneurs’ 
schema and skills at evaluating future opportunities. Hence: 

H4: Entrepreneurs who use more discovery behaviors will likely be more effective at 
evaluating and judging.  

Entrepreneurs’ Creativity and Associating Skills 
Creativity has often been associated with entrepreneurship as it plays an important role in 
facilitating the conception of ideas (Shane, 2003). Baron (2006) also found that entrepreneurs 
tend to score higher on various creativity tasks than other persons.  However, possessing the 
ability to generate novel and useful ideas alone is not enough as one would need to develop and 
transform the idea in order to successfully turn it into an innovation (Amabile, 1996). As such, 
creativity is often seen as the first step of innovation (Anderson, Potočnik, & Zhou, 2014). We 
thus regard creativity as an antecedent to entrepreneurial alertness, as it represents a key trait of 
the entrepreneur.   
Furthermore, research has showed that creativity (DeTienne & Chandler, 2004), more 
specifically, divergent thinking (Gielnik et al., 2014) is an important factor influencing 
opportunity identification as it facilitates the reorganisation of information (Gielnik, Frese, Graf, 
& Kampschulte, 2012). Indeed, conceptual combination or reorganization, abstraction and 
analogical reasoning are cognitive processes that contribute to individuals’ ability to think 
divergently (Mumford, Connelly, & Gaddis, 2003). Koestler (1964) argues that ideas abide in 
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interrelated matrices. Normal thinking involves only ideas in the same matrix, as such, linking 
and connecting elements within the same matrix will result in no novelty. However, when 
creativity is involved, ideas and connections are formed from one matrix to another, bridging 
previously unrelated elements, thus producing novel ideas that did not exist before. Hence, the 
more creative the entrepreneur, the more they can use their conceptual combination or 
reorganization as well as abstraction skills to generate more effective connections and 
associations of existing information. Therefore: 

H5: Entrepreneurs who are more creative will likely be more effective at connecting and 
associating.   

Entrepreneurs’ Creativity and Evaluating 
While more creative entrepreneurs are better able to use their combination, reorganization and 
abstraction skills to generate connections across previously unrelated knowledge components, 
we do not expect divergent thinking will help entrepreneurs to be more effective in evaluating 
potential opportunities.  This is partly due to the conflicting cognitive processes involved. 
Making evaluations require convergent rather than divergent thinking processes, where 
entrepreneurs apply rules and heuristics and evaluate current opportunities based on their 
existing schema to evaluate which potential opportunities to filter out and ignore (Tang et al., 
2012). While divergent thinking helps entrepreneurs produce multiple and original ideas, the 
subsequent evaluation and refinement of the ideas by detection of applicable, relevant and 
useful ideas relies on convergent thinking (Gielnik et al., 2012; Mumford, Mobley, Reiter‐
Palmon, Uhlman, & Doares, 1991). Due to the conflicting cognitive processes required, we thus 
expect entrepreneurs who are more creative will be less effective in generating evaluations. 
Thus:  

H6: Entrepreneurs who are more creative will likely be less effective at evaluating and 
judging.   
The overall proposed model is summarized in Figure 2.  

 

Figure 2: Proposed research model 

Methodology 

Sampling 
The data in this study was collected from a cross-sectional sample of SMEs and startups in 
Singapore. We recruited participants by working with government agencies, industry 
associations, start-up incubators, and co-working spaces for local entrepreneurs. We also 
attended local business networking events to recruit subjects for our study.  The sample 
consisted of chief executive officers (CEOs), founders or co-founders, directors, and managing 
directors of start-ups and SMEs. To assure data quality, we conducted a face-to-face research 
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visit for each participant. Each participant was first asked to fill out a survey questionnaire, 
followed by the task to generate a measure for their divergent thinking (details later). We then 
conduct an in-depth interview to understand the types of innovation the firms have generated. 
To entice entrepreneurs to take part in the study, we gave them individualized reports 
benchmarking their responses with other participants. We also invited them to participate in a 
free training workshop, which explained our research design and suggestions for their decision-
making processes after the study. Due to the time-consuming nature of the data collection, the 
whole process took place over a one-year period. In total, we visited 354 entrepreneurs from 
305 SMEs and startups. However, only 295 completed both the survey and creativity tasks. The 
average age of our participants are about 31-32 years old, with an average of about 4-5 years of 
industry experience. Almost 80% of our participants are male; almost all have at least a 
bachelor’s degree and 39% of them have a post-graduate degree.  

Measures 
In this research, we followed a mixed-methods approach. In particular, we used a psychometric 
task – the divergent thinking task - to elicit entrepreneurs’ creativity and used the survey method 
to measure other variables.  
Creativity. Divergent thinking tasks are designed to measure individuals’ divergent thinking 
ability, which is central to the study of individual differences in creativity (Silvia et al., 2008). 
In these tasks, people are asked to generate ideas based on a given verbal or figural scenario. 
Such divergent tasks have long been popular in creativity research and are one of the most 
promising measures for individuals’ creativity (Runco, 2007). We used a well-established 
divergent thinking tasks designed by Silvia et al. (2008). Participants were informed that 1) the 
purpose of this task was to investigate how people think creatively; 2) participants should try 
to be creative when performing the task. We then asked participants to generate unusual, 
creative and uncommon uses for a brick. Entrepreneur responses were typed into a spreadsheet 
so that spelling errors were corrected before rating. This removes the factors that may bias raters’ 
evaluations such as the handwriting issue.  
One of the raters cleaned all the data, such that the same idea was phrased in the same way (e.g. 
“paperweight”, vs “use as paperweight” vs “stop paper from flying” would all be renamed with 
“paperweight”). We then calculated two creativity indexes for analysis - fluency and uniqueness. 
Fluency indicates the number of ideas that the entrepreneur was able to generate, but we took 
into account only the number of viable ideas generated on the task rather than the total number 
of all the ideas. Two other raters were recruited and all three raters evaluated the viability of 
the ideas independently. An idea was considered viable if it was feasible, workable, practical 
or functional. The percentage of agreement for the viabilities of ideas among all the three raters 
was 81%. For the uniqueness index, we counted the number of times a particular idea appeared 
across all responses, and assigned a uniqueness score for each idea created by each subject. The 
uniqueness score are then averaged across all ideas, and reverse scored such that a higher score 
represents greater uniqueness. The number of viable ideas generated and the uniqueness of these 
ideas were then used as items indicating the entrepreneur’s creative potential.   
Other than entrepreneurs’ creativity, all the other variables were measured through survey 
questionnaires. The measurement items are detailed in Appendix 1.  
Innovation. Adapting the measures of firm innovation from Johannessen, Olsen, and Lumpkin 
(2001), we differentiated between incremental and radical innovation. Recent studies have 
shown that newness is a proxy to measure innovativeness, for different categories, e.g., product, 
service, sources of suppliers, etc (Johannessen et al., 2001). This conceptualization of 
innovativeness as newness is particularly apt for our sample, as we cover innovations that may 
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not have been launched by firms. We thus measured firms’ incremental and radical innovation 
in six different aspects: products, services, new markets, sources of supply, ways of organizing 
and business model. We measured the extent of innovation by asking participants to report the 
extent of changes their company have made during the last three years that were perceived to 
be (1) new for the company, but which have previously been used by other firms (incremental 
innovation); or (2) new for the industry in which their company operate (radical innovation). 
Innovation is thus a two level reflective construct made up of two sub-constructs – radical and 
incremental innovations, each measured with six items. 
In order to verify whether such self-reports may be biased, we also analysed transcripts of the 
interviews conducted with participants to cross-validate the self-reported scores. Interview 
transcripts are qualitatively coded by two separate researchers: one who interviewed the 
participant assessed the firm’s innovativeness right after the interview. At the same time, a 
second coder who was not involved in the interview, assessed the same categories 
independently, after reviewing the interview transcript. Both sets of qualitative codes are 
strongly correlated with self-report scores (correlation coefficients: .82 for interviewer and self-
reported scores; .71 for the independent coder and the self-reported scores), indicating little 
evidence of common-method bias.  
 Entrepreneurs’ discovery skills were measured using items developed by Dyer et al. (2008), 
covering four sub-constructs, questioning, observing, experimenting, and idea networking. The 
discovery skills were modelled as a two-level reflective construct with four sub-dimensions, 
and each of the sub-dimensions were measured by a number of items.  
Entrepreneurs’ alertness measures were adopted from Tang et al. (2012). For the association 
dimension, participants rated four items concerning how they receive information, and make 
extensions in logic. For the evaluation dimension, participants rated the extent to which they 
effectively evaluate and judge business opportunities. 
We controlled for entrepreneurs’ age, gender, education and industry experience, as well as 
firm size, firm age and environmental dynamism (Heavey, Simsek, Roche, & Kelly, 2009), 
which have been considered important factors influencing firm innovation performance.  

Data analysis  
Descriptive statistics 

Table 1: Descriptive Statistics and Correlations of Variables 
 Mean S.D. 1 2 3 4 5 6 7 8 9 10 11 

1. Age 3.11 0.97            
2. Gender 1.2 0.4 -0.01           
3. Education 2.35 0.55 .304** -0.07          
4. Industry 
Experience 3.81 1.7 .553** 0.09 .160**         
5. Firm Size 1.47 0.9 .234** -0.03 .138* .240**        
6. Firm Age 2.96 1.79 .345** 0.00 0.02 .430** .574**       
7. Environ. 
Dynamism 4.46 1.17 0.00 -0.10 -0.02 -0.05 -0.06 -0.09      
8. Creativity 4.17 1.06 -0.02 0.07 0.01 -0.07 -0.06 -0.10 0.03     
9. Dis. Skills 5.21 0.76 -0.10 0.02 -0.02 -0.08 -0.04 -0.10 .280** .165**    
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10. Assoc. 5.58 0.96 -0.04 0.06 0.10 -0.09 -0.04 -0.11 .215** .170** .528**   
11. Evaluating 4.97 0.90 0.00 0.07 0.00 0.04 0.06 0.05 .227** 0.00 .481** .447**  
12. Inno. Perf. 4.28 1.17 0.02 -0.02 .144* -0.05 -0.11 -.201** .267** 0.01 .254** .249** .322** 

Table 1 reports the descriptive statistics and correlation matrix of all the variables. 
Entrepreneurs’ discovery behaviours, associating ability, and firm innovation were negatively 
correlated with firm age, indicating that entrepreneurs of older firms tend to do less searching 
and associating, and older firms tend to be less innovative.  Firms’ innovation performance is 
positively correlated with environmental dynamism, highlighting that contextual factors impose 
great influence on firm innovation. Variance inflation factors (VIF) are calculated using 
regression analysis. The highest value was 1.76, much lower than the cut-off value of 10 
(Tamhane & Dunlop, 2000), suggesting that multicollinearity is not a serious threat. 

Structural equation modelling 
We applied structural equation modelling (SEM) and used MPlus Version 7 (Muthén & Muthén, 
2010) to analyse the data. SEM is particularly suitable to test multiple relationships with 
observed and latent constructs simultaneously, while accounting for measurement errors. We 
followed the commonly established two-stage procedure, in which a confirmatory factor 
analysis was first performed to assess the measurement model, followed by a path analysis to 
estimate the path coefficients and test for relationships between constructs. 
Before examining the relationships between constructs, we first test the quality of the 
measurement model. Entrepreneurs’ discovery skills and firms’ innovation performance were 
specified as second-order latent variables. All composite reliabilities (CR) are above 0.7 and 
the average variances extracted (AVE) are above 0.5, indicating that the constructs have 
satisfactory levels of reliability. All multi-item constructs meet the convergent criteria with each 
loading being significantly related to its underlying factor. The goodness-of-fit indices for our 
measurement model (CFI = .94, RMSEA = .038) reflected a model with good fit (CFI above 
0.90 and RMSEA below 0.08). 
We then examined the structural model and found the model fit indexes were acceptable (CFI 
= .93, RMSEA = .038 and χ2=1341.29 df = 954, p < 0.001). The results of hypothesis testing 
are summarized in Table 2 and Figure 3. Entrepreneurs’ associating skills did not influence firm 
innovation performance (β=.094; p=.333) while entrepreneurs’ evaluating skills significantly 
and positively  influence firm innovation performance (β=.41; p=.004). For the antecedents of 
entrepreneurial alertness, the results showed that discovery behaviors significantly influenced 
both associating (β =.953; p=.000) and evaluating (β=.819; p=.000).  In contrast, entrepreneurs’ 
creativity only had a significant negative influence on evaluating (β=-.058; p=.004), while the 
impact of entrepreneurs’ creativity on associating was not significant (β =.003; p=.869). 

Table 2: Results of Hypotheses Testing 

Hyp. Description of path  Estimates Results 

H1 Associating -> Innovation performance + .094 (.333) Not supported 

H2 Evaluating -> Innovation performance + .41** (.004) Supported 

H3 Discovery skills -> Associating + .953*** (.000) Supported 

H4 Discovery skills -> Evaluating + .819*** (.000) Supported 

H5 Creativity -> Associating + .003 (.869) Not supported 



Australian Centre for Entrepreneurship Research (ACERE) 2018 

 

10 
 

H6 Creativity -> Evaluating - -.058** (.004) Supported 
Notes: n = 295. Control variables include entrepreneur’s age, gender, education, industry experience, firm 
size, firm age and environment dynamism, results are not shown due to space constraints.  
+ p < 0.10; * p < .05; ** p< .01; *** p < .001 

 

 

Figure 3: Structural Model with Results 

Discussions and Conclusions 
We develop and test a comprehensive model of entrepreneurial alertness – both in terms of its 
antecedents and outcomes, incorporating both the behavioural and cognitive perspectives. Our 
results interestingly, highlight that different cognitive dimensions of entrepreneurial alertness 
differ in their influence on firm innovation. Entrepreneurs’ associating skills did not influence 
firm innovation performance, but their evaluating skills are significantly associated with firm 
innovation. Innovation has been characterized as the “development and implementation of new 
ideas by people” (Van de Ven, 1986, p. 590). Generating of novel ideas is thus only one aspect 
of innovation. Evaluating and implementing viable ideas is an equally important aspect of 
innovation. Our results show that entrepreneurs may need more discipline and skills in 
evaluating the many good ideas they have, and such skills are directly relevant to the innovation 
performance of their firm. The ability to generate many different ideas through making 
connections may help entrepreneurs to generate multiple ideas, but may not lead to firm 
innovation.  
 Our results also show that discovery behaviors significantly influences both entrepreneurs’ 
abilities to make associations, as well as accurate judgement and evaluations. This highlights 
that the discovery behaviors highlighted by (Dyer et al., 2008) is indeed an important construct, 
as it captures the extent to which individuals engage in behaviors that expose entrepreneurs to 
diverse situations and increase their alertness to potential opportunities that might be evident in 
their environment. Previously, Dyer et al. (2009) had proposed that the 4 behavioral discovery 
skills of observing, questioning, experimenting and idea networking generate ideas that 
entrepreneurs need to effectively use and recombine by generating associations. Our results 
further highlight that the discovery behaviors of entrepreneurs do not simply serve the purpose 
of helping to generate more ideas for making connections, but also help entrepreneurs to hone 
their evaluation abilities.  
Our analysis on creativity also present interesting results. We hypothesized and found that 
creativity negatively relates to entrepreneurs’ evaluation abilities. This confirms our arguments 
that divergent thinking required for creativity may conflict with the convergent thinking 
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required for evaluating potential opportunities. In addition, our results showed that there was 
no significant relationship between entrepreneurs’ creativity and associating abilities. This 
suggests that entrepreneurs who are good with divergent thinking and in generating more ideas 
may not necessarily be good at connecting diverse ideas together. Our results highlight that 
different cognitive processes may be in play for generating ideas versus connecting different 
ideas.  
Our results on creativity provide key insights to enhance our understanding of entrepreneurial 
alertness. Previous studies have asserted that creativity is an important antecedent to 
entrepreneurial alertness (e.g., (Baron, 2006, 2007)). Our study, however, shows that divergent 
thinking is negatively associated with entrepreneurs’ evaluating abilities, and has no significant 
relationship with entrepreneurs’ abilities to make connections. This throws into question 
whether creativity indeed plays an important role in affecting entrepreneurial alertness. To 
investigate the effects of creativity, we conducted further analysis, which showed that there is 
a significant positive relationship between creativity and entrepreneurs’ discovery skills. Our 
results demonstrate the mediating role of discovery skills in entrepreneurs’ creativity and their 
associating abilities, which suggests that behaviors and actions is needed to trigger the cognitive 
process and transform one’s creativity to effective cognitive abilities. It suggests that while 
creativity does not directly influence entrepreneurs’ connecting skills, creativity does encourage 
entrepreneurs to engage in discovery behaviors  that expose them to more opportunities and 
information, which in turn influences entrepreneurs’ connecting skills.  
Overall, in opening up the black box on entrepreneurial alertness, our study also have significant 
implications for the conceptualization and understanding of entrepreneurial alertness. Our study 
shows that entrepreneurial alertness is a nuanced construct made up of sub-dimensions that may 
differ in their importance and significance depending on the context. In our context where we 
examine entrepreneurs of existing start-ups and SMEs, evaluating skills appear to play a more 
critical role than associating skills in influencing firm innovation. In addition, we show the 
potential of combining the discovery behavior constructs proposed by (Dyer et al., 2008) to 
represent the search behaviors of entrepreneurs, with the cognitive constructs related to 
entrepreneurial alertness proposed by (Tang et al., 2012). While (Tang et al., 2012) included a 
sub-dimension on scanning behavior, it only describes the extent to which individuals scan the 
environment and search for information, without capturing the aspects of actively probing the 
environment through questioning and experimenting, in addition to collecting information 
through observations and idea networking. Our results show that there is a need to break up the 
black box of entrepreneurial alertness into the sub-constructs, and examine the relationships 
and antecedents of each construct as they each have distinct antecedents and outcomes.  
Contributions. Overall, our research provides a comprehensive and nuanced understanding of 
entrepreneurial alertness by (1) showing that the sub-dimensions of entrepreneurial alertness 
need to be examined independently and have different antecedents and outcomes; and (2) 
understanding key antecedents of the cognitive dimensions of entrepreneurial alertness – 
connecting and evaluating. Our results highlight that entrepreneurs’ discovery behaviors are an 
important antecedent to entrepreneurial alertness, thus highlighting the need to complement the 
cognitive perspective with a behavioural perspective. Further, our results highlight the nuanced 
influence of creativity and divergent thinking on different aspects of entrepreneurial alertness. 
Our results thus provide significant and nuanced insights into the construct of entrepreneurial 
alertness.  
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Appendix 1: Measurement Items of Constructs in Survey 

Construct Measurement Item 
Innovation Perf. Incremental innovation: Please indicate the changes your company has made 

during the last three years that were perceived to be (incremental innovation: 
new for the company, but which have previously been used by other firms, 
within the following areas)/ (radical innovation: new to the industry in 
which the company operates, within the following areas): 

     (1) new product, (2) new services, (3) new method of production, (4) 
opening new markets, (5) new ways of organizing, and (6) new business 
model 

Entrepreneurial 
alertness 

Please indicate the extent to which you agree /disagree with the following 
statement about yourself.  

    Association a. I often make novel connections and perceive new or emergent 
relationships between various pieces of information.  

b. I see links between seemingly unrelated pieces of information.  
c. I am good at "connecting dots."  
d. I often see connections between previously unconnected domains of 

information. 

    Evaluation a. I have a gut feeling for potential opportunities. 
 b. I can distinguish between profitable opportunities and not-so-profitable 

opportunities. 
 c. I have an extraordinary ability to smell profitable opportunities. 
 d. I have a knack for telling high-value opportunities apart from low-value 

opportunities. 
 e. When facing multiple opportunities, I am able to select the good ones. 
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Construct Measurement Item 
Discovery Skills 
    Questioning a. I am always asking questions.  

b. I am constantly asking questions to get at the root of the problem.  
c. Others are frustrated by the frequency of my questions.  
d. I often ask questions that challenge the status quo.  
e. I regularly ask questions that challenge others’ fundamental assumptions.  
f. I am constantly asking questions to understand why products and projects 
underperform. 
 

    Observing a. New business ideas often come to me when directly observing how 
people interact with products and services.  
b. I have a continuous flow of new business ideas that comes through 
observing the world.  
c. I regularly observe customers’ use of our company’s products and 
services to get new ideas.  
d. By paying attention to everyday experiences, I often get new business 
ideas. 
 

    Experimenting a. I love to experiment to understand how things work and to create new 
ways of doing things.  
b. I frequently experiment to create new ways of doing things.  
c. I am adventurous, always looking for new experiences.  
d. I actively search for new ideas through experimenting.  
e. I have a history of taking things apart. 
 

    Idea networking a. I have a network of individuals whom I trust to bring a new perspective 
and refine new ideas.  
b. I attend many diverse professional and/or academic conferences outside 
of my industry/profession.  
c. I initiate meetings with people outside of my industry to spark ideas for a 
new product, service, or customer base.  
d. I have a large network of contacts with whom I frequently interact to get 
ideas for new products, services, and customers. 

     Entrepreneur’s 
basics 

Age 
Gender 
Highest education  
Industry experience 

         Firm basics Firm size: How many full-time employees in your company? 
          Firm age: How many years has the company been founded? 
       Environ. Dynamism: Compared to other industries,  

a. There are major changes in the modes of production and/or service 
provision in this industry in recent years.  
b. There is a high rate of innovation in this industry.  
c. There are major changes in consumer demographics in this industry.  
d. There are frequent and major changes in government regulations in this 
industry.  
e. There is an increasing amount of spending on research and development 
in this industry. 
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Construct Measurement Item  
f. There are frequent and major changes in the number of competitors in this 
industry. 
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