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1. ABSTRACT  
 

Purpose 

Innovativeness is one of the unique entrepreneurial characteristics, defined as a tendency to engage 

and support new ideas, novelty, and creative processes that may result in new products or services 

(Gabrielsson e Gabrielsson 2013). As the definition suggests, innovativeness also involves decision-

making to gather intelligence, design alternatives, and make decisions about how best to reach the 

entrepreneurial goal (Wu e Shang 2020). It is particularly difficult to perform this task when decisions 

are time sensitive. Is the decision a matter of head or gut? Some studies demonstrated that, in these 

circumstances, people usually prefer to formulate a faster and more intuitive response (Kahneman 

2011; Tversky e Kahneman 1974). The reason for this choice must be sought in an even more human 

dimension, that of personality traits. The Big Five Model of Personality (Costa e McCrae 2012) shed 

light on the relationship between entrepreneurs’ personality and their behaviours. 

Design 

An experiment has been developed and virtually distributed to collect data about innovation and 

personality traits (using the NEO-PI-R Inventory) in two random groups (one for intuitive 

entrepreneurs and one for the analytical ones). Data have been later analyzed using different tests. 

Firstly, One-Way ANOVA and Kruskal-Wallis test were used to identify any statistically significant 

difference in Innovation levels between groups of intuitive and analytical entrepreneurs together with 

groups defined by Age and Occupation. Finally, a Moderated Regression Analysis has been 

conducted on the same groups to explore the outcome of possible interactions with personality traits.  

Findings 

The analysis was divided into two parts according to the two main hypotheses of the study. Firstly, 

the analysis of variance demonstrated that there was no statistically significant difference in the level 

of innovation reached by intuitive vs analytical or more experienced vs less experienced. However, 

considering mean differences in the sample’s data, analytical participants proved to be more 

innovative under time pressure (taking less than 10 minutes to brainstorm ideas). Similarly, those 

with more experience leveraged intuition to obtain better results in terms of innovation. These first 

results already indicated that neither cognitive processes nor employment status alone can explain the 

complexity of this entrepreneurial task. Several factors are involved in the process of innovation. The 

moderated regression model suggested that divergent behaviours in decision-making can be 

explained by different personality traits. When analytical decision-makers are more conscientious, 

they are very innovative. In particular, more experienced decision-makers are more innovative when 

open to new ideas while less experienced ones when emotionally stable. 



 8 

2. INTRODUCTION 
 

2.1  Research Rationale 
 

The younger generation of the beginning 21st century has been defined as Generation X for its refusal 

of traditional opportunities. However, according to Kuratko (2003), the correct name should be 

Generation E because it turned out to be the most enterprising generation since the Industrial 

Revolution. Currently, it is common to acknowledge the entrepreneurs’ major role in fostering 

economic growth and job creation in the entire society. In addition, the economic relevance of 

entrepreneurship also gained the interest of the academic world. The development of new knowledge 

about entrepreneurship can help individuals, firms, and societies to reach growth more rapidly 

(Busenitz, West, et al. 2003). Evidence of numerous entrepreneurship articles in management journals 

supports the belief that Generation E has emerged as a distinct domain of study.  

 A completely new body of research has been called Entrepreneurship Theory to achieve this 

goal. Initially, the theory adopted the definition of a firm-organizing entrepreneur – more similar to 

an investor that creates and organizes a new business, even if there is nothing innovative in this act. 

Later, with the contribution of Schumpeter, the entrepreneur became more a ‘creative destroyer’ – an 

innovator who transforms ideas into economic value, both in an existing firm or in a de novo start-up 

(Baumol 1993). The Schumpeterian entrepreneur has been analysed from different viewpoints. 

Busenitz, West, et al. (2003) classified the number of articles related to entrepreneurship in four broad 

categories: the constructs of entrepreneurial opportunities, the characteristics of individuals and 

teams, the management practices and systems that allow transforming an opportunity into a viable 

product or service (mode of organizing) and, finally, the environment which enhances or inhibits 

entrepreneurship. The real value of research lies in the intersection of different domains which 

provides a more complete picture of a multi-faceted phenomenon. One way to productively explore 

this intersection is to combine entrepreneurship with decision-making and personality theories. The 

final goal is to get insights into why and how entrepreneurs can create economic value for society. 

Even though over the past decade, most studies have leveraged these theories to identify the 

unique characteristics that distinguish an entrepreneur from a non-entrepreneur, it appears that 

scholars have not been interested in the differences existing within the group of entrepreneurs. The 

category of entrepreneurs has been considered as a single block for a long time, failing to recognize 

why some entrepreneurs are more innovative than others. Nevertheless, the successful exploitation 

of new ideas is crucial for a business that wants to improve its internal processes, bring new and better 

products or services into the market, and, more importantly, improve its efficiency and profitability. 
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Considering the gaps left in the literature, this dissertation arises from the desire to respond to 

specific needs. Firstly, some studies have demonstrated that imperfect knowledge negatively 

influences the innovator’s success. Entrepreneurs must be trained to adjust their decision-making 

strategies and overcome systematic errors generated by biases. This is possible only if they are aware 

of their decision-making process, the factors influencing it, and its possible outcomes. Recognizing 

the importance of their cognitive processes and the moderator role played by personality is the first 

step to set up self-fulfilling loops that lead them to use head-based over gut-based decision-making 

or vice versa (Soosalu, Henwood e Deo 2019).  Secondly (and consequently), if one specific cognitive 

process is linked to innovation, it must be educated and cultivated in the light of a more innovative 

society. Since the individual and cognitive attributes influence the entrepreneur’s behaviours, it is 

worth focusing the research on (1) exploring if decision-making styles are predictors of Innovation 

and (2) understanding if and how personality can act as a moderator in the process. Far from being 

exhaustive, the analysis, findings, and theorizing provide only an initial step in the direction of 

creating awareness among entrepreneurs and nurturing the cognitive processes and personality traits 

that enhance innovation. The final goal of the study is to contribute elaborating a decision-making 

model that helps entrepreneurs to discover new opportunities and make judgmental decisions faster. 

After introducing the main concepts, literature, and expected findings of this thesis which 

define the big picture, the following paragraphs will provide a general roadmap into the research and 

its contributions to knowledge. The real value of research lies in the combination of different 

disciplines and perspectives to return a complete image of a complex phenomenon.  For this reason, 

the present study is aimed at combining Entrepreneurship theory, Cognitive theory, and Psychological 

theory. The third chapter will analyze, in detail, each of these theories and their intersections together 

with the hypotheses they suggest. With a solid theoretical basis and a clear picture of what the 

research intends to achieve, the thesis will proceed with a more analytical chapter. The Research 

Design paragraph will include a description of the sample, the variables used in the analysis with 

related measures, and the statistical methods used to examine data. 

Subsequently, some Descriptive Statistics will summarize the data’s main characteristics 

(mean, standard deviation, distribution, and so on). The following section (Analysis and Results) will 

represent the core of the thesis since it is aimed at providing empirical data to support or refute the 

initial hypotheses. Finally, in the Discussion, the research findings will be linked to theory to assess 

how the analysis advanced the literature. The Conclusions will recap the main results of the literature 

review and analysis. Finally, a brief description of the limits and both the theoretical and practical 

contributions of the dissertation will hopefully provide some food for thought for future research in 

the domain of entrepreneurship.  
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2.2  Conceptual Model 
 

Building on the entrepreneurship and innovation literature, the premise of this study is that the 

discovery of new opportunities is an essential requirement for entrepreneurs to move to the growth 

phase. It is necessary to highlight that most business activities (from discovery to exploitation) take 

place under a regime of uncertainty and time constraints. Time can be both a challenge and an 

opportunity. The dynamic context in which the entrepreneur operates often forces him/her to lose as 

little time as possible to gain a competitive advantage. For example, the advantageous position of the 

first mover allows the entrepreneur to buy resources and raw materials at a cost lower than its 

equilibrium price and earn entrepreneurial profit by recombining and selling them (Shane e 

Venkataraman 2000). Considering time constraints is also important from a more human perspective 

because it involves stress, anxiety, and other related emotions which may influence the decision 

taken. In this perspective, losing time becomes a cost from different viewpoints. 

When facing an opportunity, the entrepreneur has to decide whether to spend more time for a 

deliberate analysis or simply follow its first intuition before the window of opportunity closes 

(Busenitz, West, et al. 2003). There are several advantages and drawbacks in choosing one way or 

the other. This mainly occurs because decision-makers are boundedly rational. They are limited in 

making decisions and accurately acknowledging their mental processes by silent factors called biases 

(Zacharakis e Meyer 1998). On the other hand, decision-makers usually rely on biases and heuristics 

as support mechanisms to simplify their decision-making. When actions precede thinking – as it 

usually occurs to entrepreneurs having to make quick decisions with almost no past information and 

trends to rely on – biases and heuristics may be an effective guide to approximate a proper decision. 

Researchers like Busenitz and Barney (1997) agree in believing that those more inclined to use biases 

and heuristics as tools of simplification are more likely to become successful entrepreneurs – defined 

as creative destroyers in Schumpeter’s words. Generalization is usually needed because of time 

constraints and the impossibility to have immediately available data – if there are any. Managers are, 

instead, those who are more susceptible to conscious and deliberate decision-making. This study is 

expected to confirm the null hypothesis, thus showing a positive relationship between intuition and 

innovation in situations of time pressure.  

Other factors are capable of influencing entrepreneurs’ decision-making. The judgment on the 

value of an opportunity is a subjective interpretation influenced mostly by experience and the ability 

to make cause-effect connections. All these elements contribute to creating opportunity beliefs which 

then influence the entrepreneurial behaviours and outcomes (Wood, McKelvie e Hayne 2014). The 

decision of whether to exploit an entrepreneurial opportunity usually involves weighing costs and 

benefits, but the process is not as straightforward as it may seem.  



 11 

The yardstick to decide if costs and benefits are in balance depends, for example, on the 

information that the entrepreneur has acquired from experience. Many studies have already 

demonstrated that the level of experience influences the decisions of an entrepreneur. Similarly, we 

assume that also personality traits may get in the way. Individual differences in perception of risk and 

optimism may influence the outcome of the decision. A risky opportunity will be accepted more likely 

by a risk-taker rather than a risk-averse individual. In the same way, over-optimism may lead an 

entrepreneur to overestimate the chances of success and, indeed, end up in failure. A more sceptical 

individual will take more time evaluating all the possible alternatives, thus increasing the probability 

of success (Shane e Venkataraman 2000). Ambition, optimism, scepticism, locus of control, and so 

on are unique individual characteristics that significantly influence decisions. This research has no 

intention to declare what is right and what is wrong. The ultimate goal is simply to provide 

entrepreneurs with a new level of consciousness to fill the gap left by their imperfect knowledge. 

The research represents an attempt to investigate the nature of entrepreneurial decision-

making with a double goal: (1) finding empirical evidence about the cause-effect relation between 

Intuition and Innovation under time pressure, and (2) assessing whether the Big Five personality 

attributes – in particular, Openness to Experience, Conscientiousness, and Neuroticism – interfere in 

the aforesaid relation (Figure 1). 
 

 
 

Figure 1 - Study’s conceptual model 
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2.3  Contributions and Future Research 
  

According to the first main hypothesis of the study, the choice of one decision-making process over 

the other has an impact on entrepreneurial innovative behaviour. This largely depends on the 

experience of the entrepreneur and the time at this/her disposal. To provide a complete picture of the 

phenomenon, the research also investigated the moderator role of personality traits in the previously 

identified relationship. By doing so, the study contributes to the scholarly conversation on 

Entrepreneurship and Innovation by integrating the Cognitive and Psychological Theories.  

Theoretically, this is a great advance for the Entrepreneurship literature which alone is not 

sufficient to grasp the nuances of such a complex phenomenon. Making innovative decisions is a 

matter of choosing the correct cognitive process (head or gut) and control the interference of 

personality. At the same time, also the other kinds of literature can benefit from this research. 

Personality traits have been underestimated for a long time in the Psychological Theory, even if they 

proved to be good predictors of individuals’ behaviours. Similarly, for the Cognitive Theory intuition 

has always been the cognitive process related to creativity and innovation in situations of time lack, 

uncertainty, and scarce information. The new findings of this study – according to which analysis 

proved to give more innovative results under time pressure– demonstrated further that the 

combination of different perspectives can overturn completely the state of the art. 

Practically, entrepreneurs gained a deeper understanding of the mechanisms at the basis of 

their innovative activities. They became more aware of the influence that also the personal dimension 

plays in the execution of their tasks and, consequently, should be more prepared to face difficult 

decisions regarding innovation. At the same time, organizations obtained another proof of the 

importance of keeping the working environment opened to new experiences. Finally, students and 

educators should have gained more insights into which skills and personality traits need to be 

educated to survive in a data-driven world. Working on students’ analytical capabilities as well as on 

emotional stability are both fundamental if they want to be more innovative. 

 Future research may investigate further the relation between cognitive processes and 

innovation, testing other measures of Innovation, considering other personality traits, or introducing 

external factors. The experiment could be replicated with another target, for example, employees of 

a multinational company, to confirm or deny that more intuitive workers are also more innovative. 

Similarly, another research could focus more on experience, considering it as a possible moderator 

of the relation between intuition and innovation (as personality was in this study). Moreover, other 

streams of research may focus on the working environment and how it influences the performance of 

innovative entrepreneurs as well as on universities to think of new ways to educate future 

entrepreneurs in the light of a more innovative society. 
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3. THEORETICAL FRAMEWORK 
 
3.1  Entrepreneurship and Innovation 

 
An entrepreneur is usually defined as an individual who takes initiative even under uncertainty and 

accepts risks, an individual who is independent, creative, open-minded, and motivated by the 

willingness to make an impact (Johnson 2001). It was Schumpeter in The Theory of Economic 

Development (1934) to originally establish a positive relationship between entrepreneurship and 

innovation. In this perspective, entrepreneurs need to possess superior skills for identifying and 

seizing entrepreneurial opportunities which, in turn, contribute to creating new products, processes, 

or markets (Ireland, Hitt e Sirmon 2003). Entrepreneurship and innovation collaborate with the 

ultimate goal of enhancing economic and organizational growth (F. Zhao 2005). Newness and novelty 

are the main drivers of the value creation process which consists of discovering and exploiting 

profitable opportunities (Figure 2). 
 

 
Figure 2 - A model of strategic entrepreneurship (Ireland, Hitt e Sirmon 2003) 

 
After almost a century, it is still the entrepreneur as an innovator to whom we refer to when 

we think about the ‘crucial engine’ that challenges the status-quo, drives change, and allows the entire 

economic system to evolve (Croitoru 2012).  The Schumpeterian ‘creative destructor’ is not merely 

an inventor who makes breakthrough discoveries or finds new and more effective ways of doing 

things, but an innovator able to combine and transform basic innovations into economic ones. The 

innovator is motivated by the desire to conquer, the impulse to fight, the joy of creating, and getting 

things done. His or her most distinguishing feature is the courage to explore the unknown and discover 

the unexpected (Schumpeter 1936). The adoption of Schumpeter’s definition changed completely the 

theoretical paradigm. The concepts of entrepreneurship and innovation became complementary. 

Innovation was seen as a tool for entrepreneurs to find new opportunities and exploit change; while 

entrepreneurship, in turn, supported innovation to realize its economic value (F. Zhao 2005). 
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Until the 90s no generally accepted Entrepreneurship theory existed. Many papers from 

diverse disciplines constituted the empirical data on which the research was based. The modern 

Entrepreneurship Theory kept this heterogeneity while broadening its scope beyond the simple 

creation of companies – which is a necessary but not sufficient condition to define an entrepreneurial 

activity. According to Bull and Willard (1993), the existing entrepreneurship literature focuses on the 

definition of “entrepreneurship”; on the strategies used by existing organizations or new ventures; or 

on entrepreneurs’ psychological traits. In trying to define a theory of entrepreneurship, the last stream 

of research – the so-called trait approach – has been considered non-significant. Nevertheless, while 

innovation literature is keener to explore the external environment in which transformations take 

place, the entrepreneurship literature has always been more interested in investigating how cognitive 

processes and psychological traits influence entrepreneurial behaviours (Autio, et al. 2014).  

All in all, the interplay of many factors influences how opportunities are discovered and in 

which some people and not others can profit from them (Shane e Venkataraman 2000). This is the 

reason why the research community is seeking to advance the quality of its theoretical effort by 

combining non-traditional perspectives with the Entrepreneurship Theory. As a result, a new and 

fully integrated theory will reveal the hidden side of entrepreneurs (Sánchez 2011) – as to say, the 

methods, practices, and styles of their decision-making.  

 
Figure 3 - Theoretical Structure of entrepreneurship (Sánchez 2011) 

 

Considering the positive relationship between entrepreneurship and innovation as a premise, 

this analysis will further investigate the personal dimension of the phenomenon (Figure 3) integrating 

the Cognitive Theory – the study of the mental processes behind decision-making – and Psychological 

Theory – the study of the person of the entrepreneur itself.  
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3.2  Thinking fast or Thinking slow? 
 

The combination of Entrepreneurship and Cognitive Theories is meant at exploring the knowledge 

structures applied by entrepreneurs “to make assessment, judgments or decisions involving 

opportunity evaluation”1 (Mitchell, et al. 2002). It is a common belief that opportunity recognition is 

a fundamental requirement for entrepreneurship, but less attention has been paid to the subjective 

judgments underneath this process. Different factors influence the entrepreneurs’ probability to 

benefit from such opportunities, including the possession of the necessary cognitive properties to 

exploit them (Shane e Venkataraman 2000). In particular, the fact that some people are more skilled 

at identifying opportunities where no one could see them (Busenitz, West, et al. 2003), suggests that 

some unique cognitive capacities possessed by those individuals exist. Initially, research has focused 

on distinguishing entrepreneurs from non-entrepreneurs.  

Starting from the beginning of this century, instead, research in entrepreneurship cognitions 

is aimed at explaining how entrepreneurs apply their mental models to transform unconnected 

information into breakthrough ideas. Baron (2006) defined Pattern Recognition as the process 

“through which specific persons perceive complex and seemingly unrelated events as constituting 

identifiable patterns”2. Information gathered through experience is a “plus” to enhance the process 

of opportunity recognition by looking at past examples. This model suggests that individuals who 

encounter new stimuli are then able to compare them with past events stored in memory. In some 

cases, the connection is made quickly and intuitively, but in some other cases, intuition only gives an 

input which is then carefully analysed. This is especially true in problematic environments. When 

opportunities are created by exogenous shocks, then the decision-maker should analytically examine 

the environment in search for gaps to be filled. However, when talking about innovative opportunities 

– those that pioneer something unprecedented rather than simply expand the actual state of the art – 

the environment is uncertain, and no data can be easily collected (Gabrielsson e Gabrielsson 2013).  

Therefore, the Schumpeterian entrepreneur – operating in dynamic environments – cannot be, 

by definition, an optimality calculator which compares the present values and the stream of 

discounted revenues and costs to assess whether entrepreneurial opportunities will be profitable. The 

range of options available is unknown and unexpected. The work of the innovating entrepreneur is 

much more linked to instinct and intuition rather than to a slow and deliberate process of calculations 

in response to a set of given alternatives (Baumol 1993).  

 
1 Mitchell, Ronald K., Lowell Bousenitz, Theresa Lant, Patricia P. McDougall, Eric A. Morse, and J. Brock Smith. 2002. 
"Toward a Theory of Entrepreneurial Cognition: Rethinking the People Side of Entrepreneurship Research." 
Entrepreneurship Theory and Practice 27 (2), p. 97. 
2 Baron, Robert A. 2006. "Opportunity recognition as pattern recognition: How entrepreneurs «connect the dots» to 
identify new business opportunities." Academy of Management Perspectives 20, p. 106. 
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Daniel Kahneman (2011) adopted the terms System 1 and System 2, originally proposed by 

the psychologists Keith Stanovich and Richard West, to refer to the two mental processes 

characterizing the human brain (Figure 4). According to Kahneman, System 1 “operates 

automatically and quickly, with little or no effort and no sense of voluntary control”, while System 2 

“allocates attention to the effortful mental activities that demand it, including complex computations” 

3 (Kahneman, 2011).  When we think about how we make choices and decide what to do, we usually 

identify ourselves with System 2. However, System 2 is usually in a low-effort mode. It is activated 

by System 1’s impressions and intuitions which are then transformed first in beliefs and then into 

actions. In other words, System 1 is much more complex than System 2 and deserves further analysis. 

4 
               Figure 4 - Graphic representation of System 1 and System 2  

 

System 1 is always active, fuelled by its ability to create complex associations of ideas, to 

understand all the aspects of social situations, and to access the knowledge stored in memory without 

any effort. Kahneman (2011) describes System 1 as “an associative machine that represents reality 

by a complex pattern of links”5. Put differently, this mechanism is based on a system of triggers and 

impressions of causality which connect one idea to another based on the principle of coherence. An 

unexpected word or event immediately triggers memory which starts scanning past experiences in 

search for a causal-effect relation with other words or events. Bear in mind that this process causes a 

cascade activity in people’s brains with several ideas born from connections with many others. These 

newly found relations are then fertile ground for future developments.  

 
3 Kahneman, Daniel. 2011. Thinking, Fast and Slow. New York: Farrar, Straus and Giroux, p. 20-21. 
4 (http://www.pseudoparanormal.com/2017/08/book-report-thinking-fast-and-slow_8.html) 
5 Kahneman, Daniel. 2011. Thinking, Fast and Slow. New York: Farrar, Straus and Giroux, p. 77. 
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All of this happens in a very short amount of time and mostly unconsciously. Even experts 

are often unable to explain how they went from the diagnosis of a problem to its solution so rapidly 

(H. Simon 1987). Consequently, intuitive decision-making can’t be deactivated. Notwithstanding, it 

is a fundamental decision-making process that creates a flow of ideas, a series of connections later 

transformed into creative and innovative solutions. At the end of the process, the result of System 1’s 

activity is again stored in memory as an updated model of how we perceive the world. In this way, 

the new links become keystones for future interpretations of similar phenomena. Sometimes this 

mental model is questioned by norms or surprise (when the unexpected occurs). In these cases, people 

usually engage in System 2 to analytically search for an answer to what System 1 seems not to know. 

The division of tasks between the two systems makes them work perfectly in symbiosis. 

Nevertheless, there are some pitfalls. System 1 performs well in familiar situations and is better in 

short-term rather than long-term predictions. Usually, people rely on heuristic principles which 

“reduce the complex tasks of assessing probabilities and predicting values to simpler judgmental 

operations”6 (Tversky e Kahneman 1974). Heuristics are, in sum, shortcuts that decision-makers use 

when they have to think fast. However, they are often exposed to systematic errors called biases. 

Sometimes the impressions we have, the beliefs we create are ‘cognitive illusions’, opinions 

originated from misinterpretations that shouldn’t be trusted. Especially in uncertain or 

decontextualized circumstances, System 1 deals with cognitive limitations by creating its context and 

guessing the answer to a particular problem. What should be highlighted is that even if it is a less-

reasoned impulse to drive the decision-making process, the decision that results from either of the 

two systems is rational. What does change is the perception – conscious or automatic – that the 

decision-maker has of his or her mental processes (H. Simon 1987). 

Tversky and Kahneman (1974) described three particular heuristics that are usually employed 

when making decisions under uncertainty: (1) Representativeness which is used to predict if an object 

or event belongs to a particular process – decision-makers are more prone to select the outcome that 

is more representative of the input –; (2) Availability which is, instead, typical of judgments regarding 

the plausibility of a particular development – people judge an event as likely if it can be easily 

recalled, so connections between events are made more easily when the events co-occur frequently – 

; (3) Adjustments from an anchor occurs in numeric estimations – people often adjust the initial value 

but this is not sufficient. What may also occur is that not only do individuals believe in their first 

beliefs, but they also use any possible argument to confirm them. This is called confirmation bias. 

These are different ways to simplify a decision-maker’s mental process.  

 
6 Tversky, Amos, and Daniel Kahneman. 1974. "Judgment under Uncertainty: Heuristics and Biases." Science 185 (4157), 
p. 1124. 
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What they have in common is the insufficient ability of System 1 to judge the quality of the 

data gathered. This happens simply because System 1 can’t gather data. Its only task is to make a 

coherent story among the information stored in memory, coming from past experiences. Coherence 

is the only quality measure for System 1 (H. Simon 1987). However, given how System 1 works, 

people are naturally tempted to believe their intuition and impressions. It makes the best 

representation and interpretation possible of a phenomenon, without showing any alternative. In this 

way, individuals cannot know if their first impression is correct or not. As a consequence, even if 

they could involve systematic errors, people are usually very confident about the judgments they 

make. This means that people are not aware of their limited knowledge and do not seek additional 

information (Barnes 1984). Many decision-makers value more their intuitive decisions since they 

consider knowledge and experience responsible for such rapid judgments. Experience and knowledge 

are formed directly from studying, research, and hard work. However, they also include unconscious 

beliefs which are formed from the external environment as soon as we are born. Both experience and 

beliefs guide human beings in making decisions.  

Overconfidence represents a particularly dangerous aspect of heuristics and biases. It should 

be System 2’s task to question and “unbelieve” false sentences, but it is often busy or simply lazy. 

System 2 is, by definition, the laziest mental process in the sense that, if there are two possible 

alternatives to reach the same result, it is reluctant to invest more time than needed and it will choose 

the less demanding. System 1 takes over in situations of emergency, uncertainty, or under time 

pressure.  For the purpose of the analysis, situations of time pressure are more interesting. When time 

is lacking, System 1 is more used to think fast, make connections, integrate information, and reach a 

conclusion. All in all, intuition’s ability to jump to conclusions may be beneficial in the sense that it 

saves time and effort, but it can also be risky. 

The truth is that searching for new data – that would confirm or reject the correctness of the 

logic – would be too demanding in terms of energy and time. Laziness is embedded in human nature 

and effort is a cost. It is easier to find arguments supporting the initial thesis than to change it because 

found to be incorrect. This creates a self-sustaining cycle that confirms the first impression – the 

confirmation bias mentioned before. Surely, not everyone is the same and there are some differences 

among individuals. Those who follow more intuition without questioning it are more impulsive and 

impatient – they are seeking immediate gratification. On the other hand, calculator people are cautious 

and value more future rewards. It is then possible to assume that an individual’s personality has a 

certain impact on an individual’s preferences between the decision-making styles (Kahneman, 2011). 
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3.3  The Role of Personality 
 

After having explored the relationship between entrepreneurship and innovation as well as the role 

of mental processes in entrepreneurial innovative decisions, there is still one aspect to consider. The 

psychological point of view can contribute significantly to complete the picture of entrepreneurship, 

for instance enhancing the understanding of the entrepreneur’s nature behind actions and the drivers 

for success (Gorgievski e Stephan 2016). Personality traits have been defined in several ways. 

Traditionally, personality traits were considered psychological dimensions such as emotional stability 

and curiosity (Vazire 2014). Caprana and Cervone (2000) defined them as dispositions to manifest a 

certain response to different scenarios while McCreae and Costa (1990) considered them as 

propensities to act. Past research on the psychology of entrepreneurs concentrated mostly on five 

areas: career perspective, personal differences, health and well-being, cognition and behaviour, and 

entrepreneurial leadership (Gorgievski e Stephan 2016).  
 

 
Figure 5 - Count of research themes and methodologies in manuscripts published in leading psychology journals between 2000–

2015 (Gorgievski e Stephan 2016) 

 
In Figure 5 the stream of research that counts the highest number of studies is the one about 

career perspective. It investigates the factors (both competencies and motives) influencing the career 

choice of entrepreneurs and their relative success. The second biggest stream of research – in terms 

of publications – adopted a personal differences approach to identify which personality traits could 

have possibly helped to differentiate entrepreneurs from non-entrepreneurs (Hisrich, Langan-Fox e 

Grant 2007), or managers (Zhao e Seibert 2006). However, asking “Who is an entrepreneur?” is no 

longer enough (Gartner 1988, 62).  
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This method assumes that entrepreneurs are part of a homogeneous group, a fixed state of 

existence. Consequently, it seeks to define an average profile of entrepreneurs that, according to 

Gartner, can’t exist. On the contrary, the trait approach – investigating the personality characteristics 

of the entrepreneur – considers all individuals as different. There are no distinct groups or types of 

personalities, but rather a continuum of personality traits (Vazire 2014). Recently, there has been a 

change of direction in the research community. Elaborating on Gartner's thinking, many other 

scholars agreed that personality traits have been underestimated for a long time (Rauch e Frese 2007). 

Thus, a more advanced approach was needed to reshape entrepreneurship literature. The behavioural 

approach was developed to fill this gap. In this perspective, it is not the person of the entrepreneur to 

be at the centre, but the link between personality characteristics and behavioural outcomes. In sum, 

the main goal of this approach is to describe and categorize all dimensions of personality and use this 

catalogue to predict people’s patterns of thinking, feeling, and behaving (Vazire 2014). Great strides 

have been made regarding the relationship between personalities and entrepreneurial tasks. 

Entrepreneurs often have to face fast decisions under uncertainty or time-pressure dealing also with 

the scarcity of resources. For these reasons, they must master some core skills including innovation, 

proactiveness, internal locus of control, and risk-taking (Rauch e Frese 2007). In this thesis, the 

entrepreneur's innovative behaviour is the subject of the analysis (Gartner 1988). In Schumpeter’s 

view, this behaviour is defined as the introduction of ‘new combinations’ – new goods, new methods, 

new markets, new sources of supply, etc. (Schumpeter 1936).   

In several pieces of research, people were asked to rate themselves. Data were then analysed 

through factor analysis to establish which rates tended to be similar. One globally accepted research 

was carried out by Costa and McCrae who first reviewed the personality literature as a whole, and 

then tested new scales developed using factor-analytical methods. The result was the publishment in 

1985 of the first NEO Personality Inventory (NEO PI) which consisted of 180 transparent items 

accurately measured through a five-point Likert scale. At first, the inventory consisted of three factors 

– Neuroticism (N), Extraversion (E), and Openness to Experience (O). Soon, it became clear that five 

factors of personality were needed to cover most measures of individual differences. In 1992, the 

NEO Personality Inventory-Revised (NEO PI-R) appeared including Conscientiousness (C) and 

Agreeableness (A). In the following years, other versions were released to allow its completion by an 

increasing slice of the population. The NEO-PI-3 and NEO-FFI-3 could be used by both adolescents 

and adults (Costa e McCrae 2008). Diverse measures including the NEO-PI-R and its derivatives 

have been integrated into the Five-Factor Model (FFM) – an account of individual personality 

differences. Similarly, the Five-Factor Theory (FFT) was developed to explain individual differences 

in the light of FFM’s research findings (Costa e McCrae 2012). 
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The Five-Factor Theory (FFT) was introduced as a new version of the trait approach to synthesize 

the multitude of research born in the wake of the Five-Factor Model (FFM). It is based on four main 

assumptions: knowability, rationality, variability, and proactivity. While some theorists firmly 

believe in the uniqueness of individuals thus rejecting any attempt to categorize human traits, the FFT 

assumes that research having the personality as a subject of study can be highly valuable. Secondly, 

the theory believes that, notwithstanding possible errors and biases, individuals own sufficient 

rationality to describe their personalities. In this sense, psychology is an unusual science that is based 

on self-judgment. Thirdly, the assumption of variability implies that there is no single answer to what 

human nature is like because all individuals are different and such differences are evident also in 

psychological terms. Finally, proactivity means that individuals are not passive victims of the events 

or of the environment in which they form themselves. Personality also plays a role in shaping 

individuals’ life. All things considered, the main goal of the theory is to explain human personality 

mechanisms through categories, taking into account the dynamicity of such processes across time. 

FFT defines a framework to make sense of the development of psychological mechanisms and the 

resulting behaviours (Costa e McCrae 1999). 

The premise of the Five-Factor Model, indeed, is that the totality of personality dimensions can 

be classified into 5 groups (known with the acronym OCEAN): Openness to experience, 

Conscientiousness, Extraversion, Agreeableness, and Neuroticism. These factors proved to be 

heritable, recurrent across cultures, and easily assessable by self-reports. Moreover, they can 

characterize individuals stably during adulthood (Costa e McCrae 2012). An extrovert person tends 

to be self-confident and energetic, in need of constant stimuli, and guided by positive emotions. 

Agreeableness, instead, characterizes cooperative people who trust others and are involved in 

satisfying relationships with others. On the contrary, being neurotic means experiencing negative 

emotions – insecurity, anxiety, stress, depression, etc. – and having difficulties in performing well 

due to impulsiveness and underestimation. Finally, Conscientiousness and Openness are two traits 

that regard more the way of doing rather than the way of being. A conscientious person is a hard 

worker who is always well-organized, responsible, goal-oriented, competent, and self-disciplined. An 

open person is more a free spirit, always looking for new ideas, creative, curious, impulsive, and 

imaginative (Bayram e Aydemir 2017). As said before, personality traits can be considered as 

predictors of certain entrepreneurial behaviours. For example, extrovert people tend to take leadership 

roles; neurotic people are not emotionally stable, so they won’t feel confident and secure in risky and 

uncertain situations; agreeable entrepreneurs gain more easily the trust of investors, suppliers, etc. 

(Ciavarella, et al. 2004). High scores on Openness denote a progressive and innovative individual 

who values novelty and variety and generates remote associations of ideas.  
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One outstanding contribution of the FFM is the distinction between basic tendencies and 

characteristic adaptations. Personality traits are part of the first group and are not influenced by the 

external environment – this is why they remain the same even across diverse cultures. 

Notwithstanding, the environment still plays a key role. In this perspective, the behaviour is shaped 

by both others’ behaviours and by pre-existing characteristic adaptations – i.e., knowledge, skills, 

beliefs, routines, values, and so on (Riaz Naveed, Riaz Akram e Batool 2012) – which reflect and are, 

in turn, shaped by personality traits (Costa e McCrae 2012). Note that personality traits do not directly 

influence individuals’ behaviours, but they can have a strong impact on them. The personality traits 

of the Five-Factor Model proved to be good predictors of decision-making styles – intuitive, 

dependent, rational, avoidant, and so on. Moreover, some studies demonstrated that certain 

personality traits can improve innovativeness while others do not. Being a risk-taker or being 

optimistic as well as having previous experience in the field or the ability to take initiative are all 

decisive factors for the success of innovative activities.  

Even in this case, time is a significant variable to be added because it can smooth entrepreneurs’ 

personal traits (Leonelli, Ceci e Masciarelli 2016). A lack of time – considered both as the subjective 

perception of time pressure as well as the imposition of a deadline – can kill creativity, especially 

when accompanied by workload pressure. The effect of time pressure on creativity is two-fold: it 

affects individuals’ motivation and their cognitive processes. What usually occurs is that individuals 

prefer exploitation to exploration. When time is limited, it is easier to find a direct path to solving a 

problem rather than spending more energy in finding alternative ways to overcome an unfamiliar 

territory. In these situations, it is common to leverage on shortcuts – heuristics and biases – which 

can alter the outcome of creative thinking (Amabile, et al. 2002). All these findings suggest that 

personality traits play a role in shaping the relation between intuition and innovation under time 

pressure. 

It is important to further notice that there are no right or wrong personality traits. However, 

there can be positive or negative examples of each trait. Moreover, personality traits do not represent 

a type of person. More correctly, every person owns different levels of each personality trait, thus 

talking about types is misleading (Vazire 2014). In other words, every entrepreneur has a multifaceted 

personality, usually including a dark side (Klotz e Neubaum 2016). Costa and McCrae’s NEO 

framework includes six facets for each of the personality traits. Some criticized the Big Five Model 

for being too broad to correctly predict criteria such as performance, success, or innovation. 

Alternatively, one can think that the Big Five Model is a multidimensional construct in which several 

dimensions are combined (Judge, et al. 2013).  
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For the application of this thesis which deals more with the relationship between cognitive ability 

and innovation, it makes little difference between utilizing a broad categorization or a very specific 

one. However, it may be interesting to know which are the sub-facets that explain the categories of 

the model (Table 1). For example, achievement and control are aspects of conscientiousness, and 

(over)confidence and mistrust are facets of neuroticism, just to cite a few (Klotz e Neubaum 2016). 

 

 
 

Table 1 - Definition of NEO facets (Judge, et al. 2013) 
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3.4  Study’s Hypotheses  
 

Now that we have briefly presented and discussed the theories underneath this thesis, we can continue 

by integrating all of them in a single conceptual model. This paragraph constitutes a bridge between 

the theoretical framework and the empirical results of the research. The aim is to assess how is 

intuition related to innovation and if this relationship changes according to personality traits.  

 The starting point of the analysis is the crucial triumvirate of creativity, intuition, and 

innovation. Each of these elements has been well described in past research, but usually as separate 

subjects. Conversely, there is empirical evidence of a direct and positive relationship between an 

intuitive cognitive process and a creative disposition (Schwartz 1990). Creativity involves the ability 

to suspend judgments and leave all doors open as long as possible, together with shortcuts that become 

useful in absence of sufficient time, or under other difficult conditions. Similarly, individuals with 

creative personalities were found to be more likely to recognize entrepreneurial opportunities, make 

discoveries, create new ideas or any other activity related to innovation (Shane e Nicolaou 2015). In 

this perspective, creativity is one of the driving forces behind entrepreneurship. In this context, 

creativity is intended both as the ability to think out-of-the-box – in an unconventional way – and the 

ability to make free associations – recombining different pieces of knowledge stored in memory 

(Taura e Nagai 2017). Recalling the explanation of section 3.27, the ability to connect the dots (even 

if remote) is typical of intuition. Put differently, intuition is a creative engine, capable of generating 

a great number of divergent ideas, later selected through a more deliberate cognitive process.  

This explains why some people can recognize opportunities and make decisions that lead to 

successful innovation and others not (Shane e Venkataraman 2000). Consequently, entrepreneurs 

could have more chances to uncover new opportunities by investing less time in thinking about what 

could go wrong and focusing more on the action. An exceptional intuition can balance perceptions 

and imagination; it is quicker and sharper; it facilitates the synergy between experimentation and 

efficiency; and, finally, it is more successful in understanding ambiguous circumstances, and coming 

up with breakthrough ideas. Definitely, some methodical processes can be put in place to develop, 

refine and validate creative ideas, but the risk is to spend time overanalysing rather than acting 

(Gemmell, Boland e Kolb 2012). On the opposite, by thinking slow entrepreneurs can lead innovation 

in organizations (Legge e Hindle 1997), create something that did not exist before (Johnson 2001), 

and embody the vision of the entrepreneur as a change of state (Bygrave and Hofer in Legge e Hindle 

1997). 

 
7 Recalling Kahneman’s definition of System 1 as an ‘associative machine’, it is the intuitive decision-making responsible 
for creating complex associations of ideas, by accessing the knowledge stored in memory with no waste of energy. 
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Individuals are usually tempted to trust their intuition – because they feel it is the result of 

experience and knowledge – but when intuition becomes too much imperative, trust becomes blind 

faith (Officer 2005). On the one hand, it is true that individuals are naturally prone to bring their 

backgrounds into any decision, but, on the other hand, this can be an obstacle to innovation. 

Knowledge pushes decision-makers to retrieve familiar schemas rather than exploring something 

new. There are several differences among individuals regarding the set of information they own and 

how they combine them into new ideas. Decisions based on intuition may sometimes be incorrect if 

the information were inaccurate or if people are biased. Having the possibility to make wrong 

decisions means that systematic errors may occur in the process (Shane e Venkataraman 2000). The 

sources of these errors are cognitive biases like overconfidence, a belief in the law of small numbers, 

the illusion of control, counterfactual reasoning, self-justification, and so on. Cognitive biases occur 

when entrepreneurs make decisions based on experience rather than on exact calculations, thus 

violating the rules of probability. The consequence is an overestimation of the reliability and validity 

of the information acquired which leads to incorrect conclusions (Simon e Houghton 2002).  For the 

entrepreneur, this would mean recognizing an opportunity that, in reality, does not exist or developing 

an innovative strategy with a low probability of success.  

On the other hand, under certain circumstances, engaging in an intuitive decision-making style 

helps entrepreneurs to reach conclusions more rapidly. Time matters also for entrepreneurs. It is the 

scarcest and most valuable resource, yet it represents as much an opportunity as a cost. When involved 

in time-sensitive processes, an entrepreneur may be forced to face trade-offs and sacrifice a more 

precise analysis to gain an advantageous position. When pioneering (i.e., entering a new market or 

the present one with a new product), intuition is vital for entrepreneurs who must make decisions 

before the window of opportunity closes or before they lose the advantage of being the first mover 

(Lévesque e Stephan 2020). In these situations, the entrepreneur must take initiative rather than 

passively receiving information. In presence of scarce resources (both in terms of time and data), 

more analytical decision-making would not allow entrepreneurs to seize the opportunity they strongly 

believe in, and it would also require more cognitive effort. In such cases, heuristics are shortcuts that 

help reducing uncertainty and complexity, thus considerably improving the decision-making speed 

(Simon e Houghton 2002). All things considered, these arguments suggest the following hypotheses: 

 

Hypothesis 1a: Intuition positively affects Innovation under time pressure. 
 

Hypothesis 1b: Experience is an obstacle to innovation for the most intuitive decision-makers. 
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Beyond creativity, the literature identified other dimensions of personality positively related 

to entrepreneurship (Shane e Nicolaou 2015). Personality traits represent different perceptions of 

reality which can make some opportunities more credible than others, thus incentivizing the 

entrepreneur to transform them into socio-economic value. Certainly, it depends also on the context. 

Under time pressure, being more optimistic or more pessimistic as well as being more or less 

confident of one’s ideas can make a difference (Simon e Houghton 2002). 

The Big Five Model has been used traditionally to measure personality traits. Extraversion, 

Agreeableness, Conscientiousness, Neuroticism, and Openness to Experience have been linked 

separately to intuition and entrepreneurship. For instance, Bayram and Aydemir  (2017) studied the 

relationship with decision-making styles, while Ciavarella, Buchholtz, Riordan, Gatewood, and 

Stokes (2004) focused more on their relation to entrepreneurship seen as the ability to develop a new 

and long-lasting firm. Building on their findings, the present thesis will verify if and how 

entrepreneurs’ personality traits interfere in the relationship between cognitive processes and 

innovation. The expected outcome is the definition of a conceptual model which identifies some 

personality traits that can enhance or obstacle the entrepreneurial intuitive decision-making when 

developing innovative ideas.  

For the purpose of the study, Openness to Experience, Conscientiousness, and Neuroticism 

have been taken into consideration. Extraversion and Agreeableness have been excluded because 

they are related to the view of the entrepreneur as a firm organizer more than an innovator. 

Extraversion is typically associated with managers and salespeople, but it can be important for an 

entrepreneur who has to ensure the survival of his/her business. Similarly, also agreeableness 

provides the entrepreneur with important skills like cooperation that can be particularly significant to 

establish a relationship with customers and shareholders to develop a new business. On the other 

hand, depression and anxiety – typical of Neuroticism – as well as organization, perseverance, and 

internal locus of control – typical of Conscientiousness – can positively influence the relation between 

intuition and innovation. Finally, Openness to experience is expected to positively influence 

innovation regardless of the cognitive processes. If this hypothesis is verified, nurturing decision-

makers’ creative and original spirit can be the key to overcome the negative relation between intuition 

and innovation caused by experience. Although it is difficult to isolate just a few personality traits, 

this discussion tentatively suggests the following: 
 

Hypothesis 2a: Conscientiousness, Neuroticism, and Openness to Experience play a moderator role 

in the relationship between Cognitive Processes and Innovation.  
 

Hypothesis 2b: Openness to Experience helps entrepreneurs to overcome the obstacle represented 

by experience in their intuitive decision-making process. 



 27 

4. ANALYSIS 
 

4.1  Research Design 
 
In this paragraph, we will go more in detail describing the methods adopted to conduct the empirical 

study and the indicators used to test the hypotheses. To do so, data were provided by a total of 60 

students and employees in an age range between 20 and 59. Participants volunteered in taking part in 

an experiment delivered in form of an online survey during summer 2021 (see Appendix A). The 

experiment took place in a controlled environment, minimizing the risk of errors. 

 

Participants in the study 
 
The sample size for the experiment was determined through a power analysis conducted in G*Power. 

To begin with, an a-prior power analysis was carried out setting the F family of tests and a One-Way 

ANOVA statistical test. A medium-size effect (f = 0.23) was estimated since the experiment took 

place in a relatively controlled environment. The alpha error probability was set to 0.05 and the beta 

error probability to 0.20 (thus, projecting to achieve 80% power). Finally, participants were divided 

into two groups according to the two decision-making styles being examined (i.e., intuition and 

analysis). According to G*Power, the minimum sample was set to n=152. Given the difficulty in 

reaching such a large sample in a small amount of time, a compromise power-analysis was also 

conducted setting the total sample size to 60, all else equal. The power reached with this sample size 

– thus, the probability to detect a true “effect” on the population – is 74%.  

 In the baseline sample, 40 participants were female (66,67%) and the remaining 20 

participants (33,33%) were male. Of the participants who responded to the age question, 47 (78,33%) 

were in the age range 20-26, 8 (13,33%) in the age range 27-32, and 5 (8,33%) were over 33 years. 

Finally, of the participants who responded to the current employment status, 33 (55%) were students 

of bachelor’s or master’s Degrees, 26 (43,33%) were employed, and 1 (1,67%) selected “Other” being 

employed in civil service. To simplify the analysis, the only person selecting “other” has been 

included in the group of “employed”. Employment positions varied from Data Analyst to Project 

Manager, Credit Administrator, Recruiter, Communication Manager, and Business Development 

both as internship and full-time employment. Similarly, courses of study ranged from Statistical 

Science to Communication, Arts Management, Cultural Heritage, Business, Economics, and 

Management. All respondents came from Italy, and currently, work or study in the same country. For 

this reason, no question about the geographical origin of the participants was added.  
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Variables and Measures 
 

Variables and measures used to conduct the analysis are summarized in the following table. 
 

Variables Description Measure 

Group Independent Variable 
Intuition and Analysis randomly 

assigned to 1st and 2nd group 
respectively 

Experience Independent Variable Questions about age and occupation 

Innovation Dependent Variable Number of ideas * Time 

Personality Traits Moderator Variable Big Five Personality Questionnaire 
 

Table 2 - Summarizing Table of Variables and Measures 

 

Before explaining the measures, a review of the variables’ definitions is needed. Firstly, 

Intuition refers to Kahneman’s System 1, the fast and automatic thinking that guides human decision-

making, as opposed to System 2, the slower and more deliberate way of thinking (Kahneman 2011). 

Secondly, Innovation is a unique entrepreneurial characteristic. It is defined as the “tendency to 

engage and support new ideas, novelty, and creative processes that may result in new products or 

services”8. From this perspective, Innovation does not merely involve the creation of new businesses 

or ventures, rather it generally encompasses the act of bringing new ideas to life, whatever the form 

they take (products, services, businesses, strategies, and so on). Finally, personality traits have been 

defined as propensities to act or as predictors of entrepreneurial behaviour (Rauch e Frese 2007).  

A questionnaire was developed to gather data (Appendix A). It has been divided into two main 

parts. The first was aimed at measuring the level of Openness to Experience, Conscientiousness, and 

Neuroticism in the sample. To minimize the risk of non-response bias, the assessment of personality 

traits was designed according to a reduced version of the NEO-PI-R taken from the International 

Personality Item Pool (http://ipip.ori.org/ipip/). Secondly, it was developed an ad hoc experiment in 

which participants were asked to put themselves in the shoes of a hotel owner struggling to gain a 

competitive advantage over a new entrant (Airbnb) and avoid bankruptcy. Participants were left free 

to think of any possible innovative strategy. Time represented the only limit. Finally, to incentivize 

participants’ innovation, it was specified that shareholders would have evaluated the innovativeness 

of the strategy proposed in deciding whether to keep investing or not.  

 
8 Gabrielsson, Peter, e Mika Gabrielsson. 2013. «A dynamic model of growth phases and survival in international 
business-to-business new ventures: The moderating effect of decision-making logic» Industrial Marketing Management 
(ScienceDirect) 42, p. 1359. 
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To test the first hypothesis (H1a) which involved a time dimension, participants had a limit of 

10 minutes to brainstorm as many ideas as possible. Time was measured simply by looking if 

participants took exactly, less, or more than 10 minutes to answer the question. Thus, no further 

measure of time was needed being it embedded in the experiment design. Knowledge and experience 

(Hypothesis 1b) were measured in the experiment through specific questions about participants’ age 

(Age Range) and employment status (Occupation) which were combined with data on participants’ 

cognitive processes to discuss the results of the analysis. Since it is difficult to engage either in 

intuitive or analytical decision-making – being the two processes not mutual-excluding – participants 

were divided into two random groups and unconsciously convinced that one mental process was more 

successful than the other in developing innovative ideas. Innovation, consequently, was measured by 

multiplying the number of ideas written in the brainstorm question for the time taken to develop them. 

The choice of this metric has not been an easy task.  

Firstly, the concepts of innovation and creativity tend to overlap. The usual distinction made 

by literature considers creativity as the exploration and generation of ideas and innovation as the act 

of implementing and mastering those ideas (de Jong e den Hartog 2010). Since the present study 

looks upon the ability of entrepreneurs to find new innovative opportunities, only the first phase of 

the innovation process was taken into account. The experiment, indeed, provided participants with 

the chance of discovering new opportunities. The chosen source was a failure. The risk of going 

bankrupt was supposed to be the trigger for the hotel owner’s exploration. Imagining new ways to 

use existing products combined with new ones would not only save but also innovate the business 

Idea generation was the next consequent step to find an innovative solution to the proposed problem.  

Secondly, there is no generally accepted metric to measure innovation. Some even argued that 

innovation is just impossible to be measured. While it is wrong to consider the impossibility of 

quantifying innovation, it is true to think of innovation as a highly subjective measurement. Some 

companies value more the output of innovation, and so adopt metrics like the number of royalties 

coming from intellectual properties, the percentage of revenue coming from the new market versus 

the domestic one, the percentage of revenue coming from a new product or a new customer segment 

and so on. If, instead, the focus is on what fuels innovation, like in the case of Coca-Cola’s Venturing 

& Emerging Brands (VEB) or Google, the metrics regard the company’s culture of innovation. In 

both companies, employees are given money and extra time to explore new opportunities and develop 

new ideas. This is paying off with a higher number of innovative products and services sold in the 

market – Coca-Cola acquired very successful brands like FUZE juice drinks, while Google gave birth 

to brand new services like Gmail building upon employees’ ideas (Kaplan 2014).  
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In the present study, Innovation has been considered a function of the number of ideas 

generated multiplied by the time spent to do so. This measure has been inspired by a metric used by 

companies to measure employees’ innovation. The latter consists in counting the number of ideas 

presented in one month. This measurement is coherent with the first hypothesis which values time as 

an essential element. However, it doesn’t take into account the quality of ideas. It was a personal 

choice of participants to spend more time on the quality or number of ideas. 

Particular attention must also be paid to the personality traits measure’s source. The IPIP – 

International Personality Item Pool – represents an open-source resource for the most common 

measures of personality traits. The IPIP inventory encloses sample self-report questionnaires widely 

accepted as valid descriptors of normal personality constructs (Jones 2014) including the Five-Factor 

Model (FFM). Self-report questionnaires are usually a convenient way to measure personality 

because they can be administered without the help of any professional figure. Usually, people own a 

lot of information about themselves and can easily access their thoughts and feelings, even if they 

might not always know or tell the truth. Alternatively, personality can be measured by observing 

participants’ behaviours with the help of psychologists (Vazire 2014). Entrepreneurial research has 

mainly used self-reports (Form S) as demonstrated by several articles. 

Given the popularity of this comprehensive Inventory of general personality traits, there are 

several derivatives used to operationalize the five broad categories and their sub-facets. One of the 

FFM-derived objective inventories is the NEO-PI-R (Neo Personality Inventory-Revised). It is a quite 

brief version of the original Neo Personality Inventory thought to be used when time is limited and 

addressed to individuals aged over 18. For instance, the NEO-PI-R consists of 240 items (Sleep, 

Lynam e Miller 2021), short phrases thought to assess the core of each trait and rated on a 5-point 

Likert scale with response options ranging from very inaccurate (1-2) to very accurate (4-5). Items 

are distinguished between positive and negative. Scores are computed per each personality trait by 

summing the points assigned to each item in the pool (Jones 2014). High scores indicate that the 

personality construct in question is highly owned by the respondent (Bayram e Aydemir 2017).  

Shorter versions of the NEO-PI-R also exist, but usually, their validity is low – at least, for 

recruiting purposes. Considering the objective of this study, the 10-item IPIP scale has to be preferred 

to longer alternatives to moderate the probability of getting invalid responses in the questionnaire. 

Participants in the experiment answered to a positive item of one personality trait followed by a 

negative item of another personality trait, alternated until there have been answers to all the 10 items 

included in the pool for each of the personality traits (Jones 2014). The most important characteristic 

of a good personality measure is the consistency of the measure, also known as reliability. Reliability 

estimates (i.e., coefficient alpha) for the 10-item IPIP scales are the following: 
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10-Item IPIP Scales   Number of 
Items 

Mean Item 
Intercorrelation 

Coefficient 
Alpha 

Correlation 
with NEO-PI-

R 
            
O: Openness   5+5=10 .33 .82 .79 [.91] 
C: Conscientiousness   5+5=10 .31 .81 .79 [.92] 
E: Extraversion   5+5=10 .38 .86 .77 [.88] 
A: Agreeableness   5+5=10 .27 .77 .70 [.85] 
N: Neuroticism   5+5=10 .37 .86 .82 [.92] 
            

  Mean 5+5=10 .33 .82 .77 [.90] 
 

Table 3 - A Comparison between the 5 Broad Domains in Costa and McCrae's NEO PI-R and the Corresponding Preliminary IPIP 
Scales Measuring Similar Construct9 

 

As shown in Table 3, the NEO-PI-R includes all the domains of the Five-Factor-Model. 

However, this study was conducted selecting only three specific traits matched to the entrepreneur’s 

innovative task. According to Rauch and Frese (2007) traits matched to specific entrepreneurial tasks 

contribute to a more precise and reliable prediction of the entrepreneurial behaviours. The chosen 

factors are the following: Neuroticism (N) – the tendency to experience negative effects like sadness, 

anxiety, fear, embarrassment, and so on –, Openness to Experience (O) – the tendency to be open to 

new experiences, intellectually curious, and aesthetically imaginative – and Conscientiousness (C) – 

the tendency toward self-control, organization, and reliability (Detrick 2020).  

As mentioned before, everyone owns different levels of personality traits. People high in 

neuroticism are usually more vigilant and aware of risks while people low in neuroticism are 

relatively calm, not easily stressed, and so on. People high in openness, instead, are more prone to try 

new things and play with different ideas, while people low in openness prefer the routine and are 

resistant to change. Finally, people high in conscientiousness strive to achieve optimal results, are 

tidy and punctual, while people low in conscientiousness are more disorganized, forgetful, and do 

just enough to get work done (Vazire 2014). These differences among individuals can be grasped by 

non-invasive and transparent questions, which can lead to a positive response bias. To avoid distorted 

answers, the administrator of the questionnaire has to gain the cooperation of the respondents. To 

comply with this requirement, respondents were provided with plenty of time to rate each of the items, 

with an explanation of the testing’s purpose and assurance for privacy protection (Costa e McCrae, 

Chapter 6 - The NEO Inventories 2008). In the light of the NEO-PI-R 10-item scale, the following 

statements were used in the survey: 

 
9 https://ipip.ori.org/newNEO_DomainsTable.htm 
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NEUROTICISM   

10-item scale (Alpha = .86)   
+ keyed I am often troubled by negative thoughts 
  There are many things that I don't like about myself 
  I often feel anxious about what could go wrong 
  My moods change easily 
  I often worry that I am not good enough 
    
– keyed I rarely get irritated. 
  I seldom feel blue. 
  I feel comfortable with myself. 
  I am not easily bothered by things. 
  I remain calm under pressure. 

OPENESS TO EXPERIENCE 

10-item scale (Alpha = .82)  
+ keyed I believe in the importance of art. 
  I have a vivid imagination. 
  I enjoy wild flights of fantasy. 
  I am interested in the meaning of things 
  I enjoy hearing new ideas. 
    
– keyed I am not interested in abstract ideas. 
  I do not like poetry 
  I avoid philosophical discussions. 
  I do not enjoy going to art museums.  
  I rarely look for a deeper meaning in things. 

CONSCIENTIOUSNESS   

10-item scale (Alpha = .81)   
+ keyed I am always prepared 
  I pay attention to details 
  I finish what I start 
  I complete tasks successfully 
  I make plans and stick to them 
    
– keyed I change my plans frequently 
  I find it difficult to get to work 
  I do just enough work to get by.  
  I avoid taking a lot of responsibility 
  I need a push to get started. 

 

Table 4 - Scoring Keys measuring personality constructs as in the NEO-PI-R 10 

 
10 https://ipip.ori.org/newNEODomainsKey.htm  
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Method of Analysis 

 
The proper analysis will be conducted in the next chapter and will be structured as follow. First, some 

descriptive and frequency statistics will be shown to summarize the main characteristics of the data 

set and the categories used for the analysis. Descriptive statistics consist of measures of central 

tendency which analyse the middle value of a frequency distribution for the sample in question using 

mean, median, and mode, and measures of variability (or spread) which, instead, deals more with the 

dispersion of data through standard deviation, variance, and so on. Descriptive statistics are 

fundamental to represent data in a meaningful way, but they are not enough to reach conclusions 

about any hypothesis. On the contrary, inferential statistics are used to test statistical hypotheses. 

Indeed, the second step of the analysis will be to test both hypotheses using different tests.  

To verify the first hypothesis (H1a-H1b), the analysis will investigate whether there are 

significant differences in innovation levels between the analytical and intuitive group of participants. 

Different statistical procedures can be applied to reach this goal. The most popular test is the One-

Way Analysis of Variance (One-Way ANOVA) which organizes data into different groups according 

to one single variable (also called factor) for comparing means. It is usually applied to analyse the 

difference between the means of more than two groups. It is preferred to the multiple t-test to reduce 

the chances of making a Type I error (usually 5% but eventually multiplied for the number of t-tests 

conducted). Being a parametric test (whose validity depends on data distribution), data should be 

normally distributed and have equal standard deviations.  

If the assumptions are not met, there are two alternatives. Box-Cox transformation is generally 

performed before any parametric test to provide a normal shape to non-normal variables. This 

transformation is based on an exponent, lambda (λ), which represents the best approximation of a 

normal distribution curve (also called the “optimal value”) according to the data. A non-parametric 

alternative to ANOVA is the Kruskal-Wallis H Test (shortly, KWt). Differently from ANOVA, the 

KWt looks for differences in medians, regardless of the distribution of means. This is the reason why 

it can be applied also when the normality assumption is not met. Moreover, it can be employed both 

if the categorical variable has two or more levels. Notwithstanding, the logic behind the Kruskal 

Wallis test is the same as One-Way ANOVA. The null hypothesis assumes that the distribution of the 

dependent variable is the same in the populations compared. Conversely, the alternative hypothesis 

considers the distributions as not identical. Therefore, if the result of the test shows a statistically 

significant difference (the value of F is greater than the critical F-value and p<0.05), the alternative 

hypothesis is accepted. On the contrary, if the test has no significant difference (the value of F is less 

than the critical F-value and p>0.05), then the null hypothesis is accepted (Vargha e Delaney 1998).  
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Supposing that KWt shows a statistically significant difference in the distributions under 

examination – thus rejecting the null hypothesis, the next step of the analysis is to search in which 

way the two distributions are different. This can be achieved by performing a multiple pairwise 

comparison. Comparison techniques are usually employed so that if all the hypotheses are accepted, 

then the probability of rejecting at least one of them is no greater than a specific value, thus the 

experiment-wise error rate is controlled (Christensen 2020). The Dunn’s test is usually the more 

appropriate procedure to be conducted following a Kruskal-Wallis Test. The Dunn’s test consists in 

adjusting the α value – the probability of falsely rejecting the null hypothesis – through a Bonferroni 

adjustment. This adjustment simply divides α by the total number of tests. As a result, the α value 

remains the same and the p-value is multiplied. Thanks to this adjustment, the probability of rejecting 

the null hypothesis by error is completely excluded by the test performed (Dinno 2015). 

Recalling the first paragraph of this chapter (4.1. The Study’s Hypothesis), the second 

hypothesis was formulated to explore the moderating effect of personality traits on the relationship 

between cognitive processes and innovation. Generally, a moderator variable Z is defined as a 

variable capable of altering the strength of the relationship between the independent and dependent 

variables. The relation can be modified (multiplications of variables) or blocked (sum of variables). 

Heterogeneity between groups is also called interaction. According to Alin and Kurt (2006), 

“Interaction between two factors is the phenomenon where the differences between mean values of 

one factor are not consistent across all levels of the other factor”11. The identification and analysis 

of this effect in empirical research is particularly challenging and many different methodological 

procedures can be applied. The two-way ANOVA test is a valuable option. Most commonly, 

Moderated Regression Analysis is employed to verify whether moderator variables affect the main 

linear relation. The moderated regression model is suitable for both continuous and categorical 

variables. Even in this case, the moderating effect is defined by the presence of an interaction between 

variables. In moderated regression analysis, the moderator variable is connected to the dependent 

variable multiplicatively to assess whether their interaction helps to predict the independent one. The 

moderator relationship should be established a priori (Helm e Mark 2012). If then, the result of the 

test shows significant differences, the model can be further specified indicating how the relationship 

between the dependent and independent variables vary at the moderator variable’s mean level, above 

the mean level (mean + standard deviation) or under the mean level (mean – standard deviation). 

 

 

 
11 Alin, Aylin, and S. Kurt. 2006. "Testing non-additivity (interaction) in two-way ANOVA tables with no replication." 
Statistical Methods in Medical Research, 15, p. 63. 
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4.2  Analysis and Results 
 

Descriptive Statistics  
 

Before proceeding with the proper analysis, it is necessary to summarize the basic features of the 

dataset. Firstly, variables should be distinguished between continuous and categorical. Categorical 

variables were used to divide the data set into groups and conduct the variance analysis for each of 

them. The variable “group” differentiated decision-makers randomly according to their cognitive 

processes; Gender and Occupation were simply given by the demographic questions included in the 

survey12. Finally, Age Range and Time were created later according to participants’ answers and 

performance. Time categories were defined according to the design of the survey which expected 

participants to take maximum 10 minutes to brainstorm as many ideas as possible to solve the 

business problem. For what concerns the age range, groups were created in concordance more or less 

to the occupation of participants: people aged 20-26 are usually students, people aged 27-32 are 

usually in their first years of working experience while people over 33 years should have a more 

consolidated experience and knowledge. The following frequency statistics show the number of 

participants per category and associated percentages.  
 

 
 

 
 

Table 5 - Frequency Statistics 

 

Table 5 shows that the sample population consists mainly of female (66.7%) students (55%) 

aged between 20-26 (78.3%). 51.7% (31) of total participants was assigned randomly to the group of 

people using System 2 – the analytical and more deliberate cognitive process –, while 48.3% (29) was 

assigned to the group of intuitive decision-makers. Most participants respected the maximum time 

set at 10 minutes (23.3% worked exactly on time, while 65% finished even earlier than the deadline), 

but some outliers exceeded it (11.7%). 

 
12 For simplification, the only participant who selected “other” in the question about the employment status was included 
in the group of “employed” being a volunteer. 

Frequency Percent Frequency Percent Frequency Percent
Analysis 31 51.7 Female 40 66.7 Student 33 55
Intuition 29 48.3 Male 20 33.3 Employed 27 45

Total 60 100 Total 60 100 Total 60 100

Frequency Percent Frequency Percent
20-26 47 78.3 <10 39 65.0
27-32 8 13.3 10 14 23.3
33+ 5 8.3 >10 7 11.7

Total 60 100 Total 60 100



 36 

Having clear the distribution of participants according to the different groups, it is possible to 

proceed with descriptive statistics which will, instead, summarize the characteristics of the dataset.  
 

 
 

Table 6 - Descriptive Statistics by Cognitive Processes 

 

Firstly, Skewness’ coefficient is used to measure the degree of symmetry in a probability 

distribution. Data reveal that Innovation is skewed to the right in both the random groups (Analysis: 

Skew = 1.14 and Intuition: Skew = 1.41). Openness, instead, is significantly skewed to the left in the 

intuitive group (Skew = -1.33), while for the analytical group it is quite symmetric. Conscientiousness 

and Neuroticism have in both groups a skew value around zero, meaning that the distribution follows, 

almost perfectly, a normal distribution. Secondly, the Kurtosis coefficient provides information about 

the existence of possible outliers. In the analytical group, data of personality traits are light-tailed 

meaning that there is a lack of outliers and so an almost normal distribution. On the other hand, in the 

intuitive group, only Neuroticism shows a small presence of outliers. Kurtosis for Innovation and 

Openness indicates the presence of thick and heavy tails, thus of significant outliers, while for 

Conscientiousness is around zero. Finally, descriptive statistics include measures of central tendency 

(mean) and variability of spread (standard deviation) for each group. On average, analytical decision-

makers (M = 34, SD = 28.88) resulted to be more innovative than intuitive ones (M = 24.28, SD = 

21.93) under time-constraints. Figure 6 summarizes visually the results obtained. 
 

  
 
 

Figure 6 - Levels of Innovation reached according to Cognitive Processes and Time 

mean sd median skew kurtosis se mean sd median skew kurtosis se

Innovation 34.00 28.88 27.00 1.14 0.35 5.19 24.28 21.93 15.0 1.41 1.36 4.07

Openness 81.42 12.70 82.00 -0.26 -1.03 2.28 81.17 15.51 86.0 -1.33 1.85 2.88

Conscientiousness 75.61 12.34 74.00 0.34 -1.08 2.22 72.28 12.02 72.0 -0.66 0.56 2.23

Neuroticism 62.45 11.22 62.00 0.04 -0.98 2.01 61.72 13.52 60.0 0.00 -0.86 2.51

Analysis (N = 31) Intuition (N = 29)
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Comparing the medians of the first graph, the analytical group shows a slightly higher level 

of innovation if compared to the intuitive group, but the median line of the first group is still inside 

the other box meaning that the difference is not significant. In the second graph, instead, the median 

line of the group taking exactly 10 minutes to answer the question is outside the box plots of the other 

two groups, meaning that there is a significant difference between the groups. The size of the whiskers 

suggests that data of the analytical group and the group taking 10 minutes are more dispersed in 

comparison to their respective other groups. Some outliers are present in all groups but one (the one 

of people taking 10 minutes to answer the brainstorming question). Finally, skewness levels are 

consistent with the ones of the descriptive statistics. These results provide an initial understanding of 

data distribution which will be fundamental to conduct the analysis of variance since normality 

distribution is the first assumption of this statistical procedure. 

Figure 7 follows the same reasoning applied to personality traits’ distribution. Looking at the 

median line of each box plot, levels of Conscientiousness and Neuroticism appear to be slightly more 

in the group of analytical decision-makers (Conscientiousness: Median = 74 and Neuroticism: 

Median = 62) while Openness to Experience results typical of intuitive decision-makers (Median = 

86). However, differences are not significant – in fact, the median line is also within the other box 

plot per each personality trait, and mean levels are very similar (Analytical group: M = 81.42, SD = 

12.70 and Intuitive group: M = 81.17, SD = 15.51). In the graphs plotting Openness and 

Conscientiousness, there are also outliers but are far less than the ones present in Figure 6. Finally, 

also here skewness levels are consistent with the ones of the descriptive statistics, and data are more 

dispersed only in the case of Neuroticism for the group of intuitive decision-makers. 

 

 
Figure 7 - Different levels of personality traits according to Group 
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Major differences arise when data on cognitive processes and personality traits are combined 

with demographic data. In particular, intuitive male participants show signs of being more open to 

experience compared to the corresponding group of analytical ones. Moreover, regardless of their 

cognitive processes, female participants registered generally higher scores of Openness and 

Neuroticism. For what concerns Occupation, in both the groups of analytical and intuitive decision-

makers, employees showed, on average, higher levels of Conscientiousness while students of 

Neuroticism. Differences in the level of Openness were highly affected by the cognitive processes: 

analytical students and intuitive employed demonstrated to be more open. Finally, in the analytical 

group, people aged 20-26 resulted as the most open and conscientious (for almost the same level of 

people aged 33+), while Neuroticism was found a typical trait of the age range 27-32. In the intuitive 

group, instead, it is the opposite: Neuroticism level is significant for the age range 20-26 while the 

other two personality traits for the range 27-32 (Appendix B).  

Figure 8 plots data about innovation according to demographic data. 
 

 
 

Figure 8 – Box Plots combining Groups and Demographic Data 

 
At first glance, male participants have reached a wider range of innovation levels, but females 

were on average the most innovative participants. In particular, the difference between the two 

genders in the analytical group is very small (around 1.40 points), while in the intuitive group female 

(M = 30.45, SD = 23.57) achieved three times the innovation realized by men (M = 10.56, SD = 7.55). 

Considering the age range, instead, analytical participants over 33 years old were more innovative 

than the rest of the sample with data spread out over a wider range of values (M = 53, SD = 67.88).  

However, on average, participants belonging to the group 27-32 registered a wider range of 

innovation levels with a slightly higher mean for the intuitive group (Analytical group: M = 31, SD 

= 30.67 and Intuitive group: M = 35.50, SD = 38.44). This result is also confirmed by the combination 

with occupation data. Looking at the third and last box plot (Figure 8), in fact, intuitive employees 

(M = 31.55, SD = 27.14) were, on average, more innovative than analytical ones (M = 27.94, SD = 

24.43). Finally, the group which obtained the highest score on innovation was the one of the analytical 

students (M = 40.47, SD = 32.58). 
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Analysis’ Results 
 

The descriptive statistics already provided some insights on data, describing the sample’s 

characteristics in the light of the study’s hypotheses and combining them with demographic data. To 

verify such insights, the first part of the analysis was focused on examining mean differences in the 

level of innovation achieved by the different groups. The second part, instead, was aimed at 

investigating the moderator role played by personality traits in the relations that emerged from the 

first part. It is evident that the structure of the analysis reflects the two main hypotheses of the study.   

 As mentioned in the subsection “Method of Analysis”, before conducting any statistical test, 

it is necessary to check that the assumptions of Independence, Homoskedasticity, and Normality are 

met. The first assumption requires observations between two groups to be independent. In other 

words, no participant can appear twice in two different groups. This assumption cannot be tested, but 

the experiment design already implied that participants could belong to one and only one group given 

that questions required one and only one answer. For this reason, it was assumed to be met.  

Homoskedasticity, instead, refers to a condition in which variance is homogeneous, thus the 

error term (or residual) in the model is constant. The opposite is Heteroskedasticity (the error term is 

not constant). If the variance of error varies too much around the regression line, the regression model 

may be not well-defined (Kenton 2021). To check homoskedasticity both Bartlett’s and Levene’s 

tests could be applied. The choice between the two depended on the data’s distribution. The Bartlett 

test is more suitable for data with normal distribution, while the Levene’s one for data not normally 

distributed. 

Finally, normal distribution, also known as Gaussian Distribution, is a probability distribution 

that is symmetric about the mean. Data closer to the mean occurs more frequently than data far from 

the mean. Looking graphically at the data’s probability distribution, the normal distribution is bell-

shaped (Chen 2021). The Skewness and Kurtosis coefficients showed in the descriptive statistics 

already measured how different data distribution is from a normal one. Notwithstanding, the Shapiro-

Wilk Normality test was also performed. This method is based on the correlation between the data set 

and the corresponding normal levels. The null hypothesis assumes that the distribution is normal. If 

the test shows significant differences (p-value < 0.05) it means that the null hypothesis is rejected, 

and data are not normally distributed. Given the small size of the sample, the test’s results were 

combined also with a visual inspection of data distribution (STHDA s.d.).   

The starting point of the analysis was the test of the first hypotheses which assumed a positive 

relation between Intuition and Innovation under time pressure (H1a) and a negative relation for higher 

levels of experience (H1b) which could have represented an obstacle to innovation. 
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To begin with, the assumptions were verified on Innovation as a function of cognitive 

processes, occupation, age range, and time. As said before, independence was already assumed to be 

met. Data about innovation also reported a homogeneous variance, checked using Levene’s test which 

is less sensitive to departures from a normal distribution. Finally, data about Innovation appeared to 

be normally distributed for groups determined by age range (especially people between 27 and 32 

years old) and time (equal or higher than ten), but not for groups determined by cognitive processes 

and occupation (Appendix B). Given that the normality assumption was not met for all groups, the 

One-Way ANOVA couldn’t be performed. Thus, it was substituted by the Kruskal Wallis Test. 

The test recorded no statistically significant difference in innovation’s mean levels between 

the analytical and intuitive groups (p-value = 0.1877). However, this doesn’t imply that the two 

groups are identical. The insights of the descriptive statistics demonstrated that, on average, analytical 

decision-makers (M = 34) were more innovative than intuitive ones (M = 24.28). The same result 

was achieved also for Occupation (p-value = 0.8467) and AgeRange (p-value = 0.7702). Students 

and employed didn’t report any difference neither in the descriptive statistics (contradicting H1b). 

Only participants aged 27-32 showed an average innovation level slightly higher than the other groups 

(Appendix B). Given that the variable “AgeRange” consisted of three levels (20-26, 27-32, 33+), a 

One-Way Analysis of Variance was conducted using Box-Cox Transformation to verify the result. 

After having multiplied values for lambda (λ) – the optimal value –, the p-value was still greater than 

0.05 confirming the absence of a statistically significant difference. 

The groups which, conversely, registered a statistically significant result in KWt were the ones 

determined by the Time spent to answer the brainstorming question (p-value = 0.0005436). Also in 

this case, a One-Way ANOVA after Box-Cox Transformation was conducted to verify the result (Table 

7). As the p-value obtained through ANOVA was less than significance level 0.05 (p-value = 

0.000272897), the mean differences were statistically significant in the three groups (<10, 10, >10).  
 

  
 

Table 7 - Kruskal-Wallis Test and One-Way ANOVA for Innovation by Time 

data: Innovation by Time

Kruskal-Wallis chi-squared = 15.035
df = 2
p-value = 0.0005436

Statistic = 9.509.971
Num df = 2
Denom df = 57
p.value = 0.0002728969

Result: Difference is statistically significant.

Kruskal-Wallis rank sum test

One-Way Analysis of Variance (alpha = 0.05)
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A multiple pairwise comparison was performed to assess in which specific group’s mean 

difference was statistically significant. Looking at the p-value adjusted by Dunn’s test for multiple 

pairwise comparison, it resulted that the group taking less than 10 minutes to brainstorm as many 

innovative ideas as possible to solve the business problem had a significant mean difference with 

respect to the other two groups (Table 8). This result provided new evidence to answer H1a. Most of 

the participants in the experiment took even less than the given time and still chose analysis. 
 

 
 

Table 8 - Dunn's post-hoc test for Innovation by Time 

 

Figure 9 shows graphically the significant results of this first analysis including mean and 

standard error. Firstly, it is evident that the average Innovation’s level in the analytical group was 

higher than in the intuitive one (with almost the same standard error). Secondly, the group taking less 

than 10 minutes to brainstorm innovative ideas was less innovative than the other groups (explaining 

the statistically significant difference of the Dunn’s post-hoc test). However, the standard error for 

these groups is higher given their smaller size. It is possible to conclude that the innovation reached 

the level <10 is representative of the sample population. Consequently, under time pressure, analytical 

decision-makers were more innovative than intuitive ones (contradicting H1a). 

 
Figure 9 - Graphical representation of the first analysis' results 

data: Innovation by Time

.y. group1 group2 n1 n2 statistic p p.adj p.adj.signif
Innovation <10 >10 39 7 2.54 0.0111 0.0333 *
Innovation <10 10 39 14 3.38 0.000726 0.00218 **
Innovation >10 10 7 14 0.0221 0.982 1 ns

Dunn's post-hoc test
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Given that the first part of the analysis showed a higher tendency towards innovation in the 

analytical group under time pressure, it was then assumed that some personality traits could have 

affected the relationship. The second step of the analysis consisted in elaborating a Moderated 

Regression Model (Zhang e Wang 2020) which would have first assessed whether personality traits 

could eventually modify the relations resulted from the Kruskal-Wallis Test, and then which traits 

among Conscientiousness, Neuroticism or Openness to Experience were responsible for such 

alteration (Hypothesis 2a). Note that both the outcome variable (Innovation) and the potential 

moderators (each personality trait) are continuous variables, while groups’ variables were 

transformed in numeric to perform the moderated regression. 

Firstly, the moderated regression analysis was applied to Innovation as a function of the 

cognitive processes (0 for Intuition and 1 for Analysis). Contrary to the expectations of hypothesis 

2a, the regression coefficient estimates of the interaction terms Group*Openness (-0.5) and 

Group*Neuroticism (-0.1) reported a p-value > 0.05 (95% confidence level). This result suggested 

that Openness and Neuroticism didn’t modify the main relation with innovation (Appendix B).  

For what concerns Conscientiousness, instead, the result was different. The moderated 

regression model still didn’t recognize any statistically significant difference in the mean (Appendix 

B). However, the Simple Slopes Analysis showed that for Conscientiousness’ levels above the mean, 

the p-value was, indeed, significant (Table 9). That is, as long as Conscientiousness was inside the 

interval [83.70, 88.78] – the Johnson-Neyman interval which helps understanding where simple 

slopes are significant for interactions in multiple linear regression – the relation between innovation 

and cognitive processes reached its highest level (19.35 > 9.67 > -0.01). 
 

 

 
 

Table 9 - Interaction between cognitive processes and Conscientiousness in predicting Innovation 

Slope  of Group when Conscientiousness = 61.79831 (-1 SD)

Est. S.E. t val. p
-0.01 9.48 -0.00 1.00

Slope  of Group when Conscientiousness = 74.00000 (Mean)

Est. S.E. t val. p
9.67 6.72 1.44 0.16

Slope  of Group when Conscientiousness = 86.20169 (+1 SD)

Est. S.E. t val. p
19.35 9.61 2.01 0.05

Simple Slopes Analysis
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Figure 10 shows graphically the slopes representing the relation between Innovation and 

Cognitive Processes at three different levels of each personality trait: at the mean, one standard 

deviation above the mean, and one standard deviation below the mean. The parallel lines for both 

Openness and Neuroticism show graphically the absence of a significant moderator effect. Note that 

when the two personality traits are above their mean levels, the Innovation level is the lowest. When, 

instead, Conscientiousness is at the mean or 1SD above, the Innovation levels are the highest (for 

Group 1, analytical decision-makers). If, on the contrary, Conscientiousness levels fall below the 

mean, the innovation obtained by both groups is almost the same. In sum, the moderating effect of 

Conscientiousness on the relation between Innovation and Cognitive Processes does not consist in an 

alteration of such relation (which remains positive), but in the shift of the gravity centre from the 

intuitive to the analytical group.  

 

 
 

Figure 10 - Personality traits’ effect on the relation between Innovation and Cognitive processes 
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The Moderated Regression Model adds a fourth assumption to the three of the One-Way 

ANOVA – normality, homogeneity of variance, and independence. The relationship between the 

predictor and the outcome must be linear (Linearity). Note that for linear regression, assumptions 

should be checked on residuals of the model.  

Figure 11 summarizes the check of assumptions on residuals. Firstly, the plot of Residuals vs 

Fitted was used to check linearity. The presence of a horizontal line without distinct patterns was an 

indication of a linear relationship. Secondly, the Normal Q-Q plot showed that also the normality 

assumption was met since residuals’ distribution followed the straight dashed line. However, the 

residuals deviate from the diagonal line in the upper tail meaning that tails are heavier (larger values). 

Finally, the last two graphs were used, respectively, to check the homogeneity of variance and to 

identify possible extreme values which might have influenced the results of the analysis. The Scale-

Location plot showed a horizontal line with points equally distributed, meaning that variance was 

indeed homogeneous. The graph showing Residuals vs Leverage, instead, identified the top three 

most extreme points. None of these points was found outside Cook’s distance lines, meaning that 

there are no significant influential cases. 

 
Figure 11 - Assumptions' check for the regression model (Group*Conscientiousness) 
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Hypothesis 2b assumed that Openness to Experience could have eventually modified the 

relation between Innovation and Experience (expressed as a result of both age and occupation), 

regardless of the cognitive processes used in the decision-making. Recalling the results of the 

Kruskal-Wallis Test, there were no statistically significant differences between the group of students 

and one of the employees, as well as among the three different age ranges. Thus, the Moderated 

Regression Analysis was applied to verify whether personality traits could have changed this result. 

For what concerns Age Range, the interaction with any of the personality traits never reported 

a significant p-value, meaning that the relation between Innovation and Age is not moderated, thus 

neither altered, by any of the three traits belonging to the Big Five Personality Model. Even in the 

case of Occupation, the interaction with Conscientiousness or Neuroticism didn’t reveal any 

statistically significant difference in the innovation levels reached by the two groups of students and 

employees. Neuroticism, on the other hand, reported a significant regression coefficient estimate 

(61.07) at the intercept level with a p-value = 0.0163 (Appendix B). The intercept usually describes 

the expected mean value of the dependent variable (Innovation) when all independent variables 

(Occupation and Neuroticism) are equal to zero. Given that one of the two independent variables is 

dichotomous, the condition that equals such variable to zero represents exactly the case in which 

innovation is measured for students. Given these results, it was concluded that in absence of neurotic 

attitudes, students can reach higher levels of innovation (Estimate = 61). 

A significant regression coefficient estimate (1.00) was found for the interaction between 

Occupation and Openness with a p-value = 0.04. The Moderated Regression Model (Table 10) 

showed that when Occupation is equal to zero (thus participants are Students) or Openness tends to 

zero, the relation with Innovation is negative. However, when the two terms interact, the relation 

becomes positive, meaning that a moderation effect does exist. 

 

 
 

Table 10 - Openness’ moderator effect of the relation between Innovation and Occupation 

data: Innovation by Occupation*Openness

Residuals:
Min 1Q Median 3Q Max

-32.612 -16.771 -6.571 9.612 83.101

Coefficients:
Estimate Std. Error t value Pr(>|t|)

(Intercept) 83.1386 26.5004 3.137 0.00272 **
Occupation -80.0161 39.4491 -2.028 0.04729 *
Openness -0.6695 0.3243 -2.064 0.04364 *
Occupation:Openness 0.9892 0.4774 2.072 0.04289 *

Signif. Codes 0 '***' 0.001 '**' 0.01 '*' 0.05 '.' 0.1 '' 1

Residual standard error: 25.56 on 56 degrees of freedom
Multiple R-squared 0.08339
Adjusted R-squared 0.03428
F-statistic 1.698 on 3 and 56 DF
p-value 0.1778

Moderated Regression Model
Slope  of Occupation when Openness = 67.29359 (-1 SD)

Est. S.E. t val. p
-13.45 9.48 -1.42 0.16

Slope  of Occupation when Openness = 81.30000 (Mean)

Est. S.E. t val. p
0.41 6.65 0.06 0.95

Slope  of Occupation when Openness = 95.30641 (+1 SD)

Est. S.E. t val. p
14.26 9.38 1.52 0.13

Simple Slopes Analysis
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Recalling the results of the Kruskal-Wallis Test on the relation between Innovation and 

Occupation, no statistically significant difference was found between the group of students and the 

group of employees in terms of innovation. The Simple Slopes Analysis confirmed that even adding 

an interaction with personality traits, the result didn’t change. Notwithstanding, the combination of 

the Simple Slopes Analysis with the interaction plot results in a graphical representation of how the 

relation between Innovation and Occupation changes according to different levels of Openness to 

Experience (the trait object of hypothesis 2b). Figure 12 represents the outcome of the combination. 

It becomes evident that for Openness’ levels 1 standard deviation above the mean, the estimate 

relation between Occupation and Innovation reaches its highest level for employed decision-makers 

(Occupation = 1). 

 

 
Figure 12 - Personality traits’ effect on the relation between Innovation and Occupation 

 

As done with the previous Moderated Regression Model, the analysis was concluded with a 

check of the assumptions on residuals. The diagnostic graphs in Figure 13 indicate that this model 

only meets the assumption of normal distribution (represented in the Normal Q-Q plot). On the 

contrary, there is no linearity (Residuals vs Fitted), variances are not homogeneous (Scale-Location), 

and the extreme values are outside Cook’s distance (Residuals vs Leverage). 
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Figure 13 - Assumptions' check for the regression model (Occupation*Openness) 

 
 As a consequence, a logarithmic transformation of the outcome variable was applied to solve 

the problems of non-linearity, heteroskedasticity, and extremes outside the Cook’s distance lines. The 

new diagnostic plots after the transformation are summarized in Figure 14.  
 

 
Figure 14 – Diagnostic Plots after logarithmic transformation (Occupation*Openness) 
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 Figures 15 and 16 show the most significant results of the Moderated Regression Analysis. 

In particular, Figure 15 provides a possible explanation of the result achieved in the first part of the 

analysis. Analytical decision-makers were more innovative than intuitive ones – could have been 

explained by the interaction with Conscientiousness. As Conscientiousness levels increase, the 

innovation achieved by the Group 1 (the analytical one) is considerably higher than Group 0 (the 

intuitive one). When Conscientiousness is low, instead, the opposite occurs. 
 

 
 

Figure 15 - Relation between Innovation and Conscientiousness according to Group 

 
The same occurs with Openness in the relation between Innovation and Occupation (Figure 

16). The presence of a more open personality overturns the result of the first part of the analysis. The 

level of innovation reached by students (Group 0) and employees (Group 1) is not the same. More 

open employees can outperform their student peers. 
 

 
 

Figure 16 - Relation between Innovation and Neuroticism according to Occupation 
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4.3  Discussion 
 

The study was designed to cover one of the themes related to Entrepreneurship Theory which didn’t 

receive much attention from the academic world: the entrepreneurial decision-making process. The 

difference with non-entrepreneurial decision-making lies in the creation and identification of 

previously unconnected means to reach innovation. In this perspective, the entrepreneurial decision 

is expected to create a disequilibrium – something new and unexpected – when it is not possible to 

rely on well-established routine procedures. This represents the core of entrepreneurial activities in 

Schumpeter’s view. The success of such an entrepreneurial decision rest on the nature of the 

individual itself, its personality, brain, and gut feeling – how it is usually recognized intuition (Grieco 

2007). The current research findings identified three neural systems involved in human decision-

making: head, heart, and gut. They all coexist but are differently used according to individual 

competencies and preferences. It is, then, not surprising to see that they are also differently used 

according to external conditions or habits. Different is also the degree to which individuals are aware 

of the different use they make of such neural systems (Soosalu, Henwood e Deo 2019). 

The main intention of the analysis was to provide a comprehensive analysis on the topic 

discussing the role of “internal determinants” like personality traits, cognitive processes, and 

experience. Specifically, the first part of the analysis was aimed at finding empirical evidence about 

a positive relation between Intuition and Innovation (one of the most distinguishing features of 

entrepreneurial activity) in conditions of time pressure. Particular attention was paid also to 

experience. In some cases, it forces decision-makers to sacrifice exploration for the replication of 

well-established routines. The second part was supposed to determine whether the Big Five 

personality attributes – in particular, Openness to Experience, Conscientiousness, and Neuroticism – 

could have played a moderator role in such relations. 

Initial insights on the sample’s basic features obtained through frequency and descriptive 

statistics suggested the following. Most of the sample’s participants were female students between 

20 and 26 years old. When asked to brainstorm as many innovative ideas as possible to solve a 

business problem, those who engaged in an analytical decision-making style reached higher levels of 

Innovation – with respect to those who preferred to follow their intuition – in even less than the given 

time (10 minutes).  Even if the difference was found to be not statistically significant by the Kruskal-

Wallis Test, the experiment’s results confuted the first hypothesis (H1 a) of the study which assumed 

a positive relation between Intuition and Innovation in lack of time. The alternative hypothesis 

according to which, instead, more analytical decision-makers can come up with more innovative ideas 

even under time pressure, proved to be true. 
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Hypothesis 1b, instead, assumed that experience creates an obstacle to innovation for 

entrepreneurs engaging in an intuitive decision-making style. By definition, intuitive thinking relies 

on experience which is, then, replicated in familiar situations. Inevitably, the more experience an 

individual accumulates, the less he/she is keen to explore new alternatives. At first glance, the 

Kruskal-Wallis Test’s results confuted this hypothesis because, on average, all groups determined by 

age and occupation reached the same level of innovation. However, the combination with cognitive 

processes was needed to verify that the hypothesis was wrong. Participants aged between 20 and 26 

engaging in more analytical decision-making reached higher innovation levels than intuitive ones. In 

the age range 27-32, the results of both the intuitive and analytical groups were the same. Finally, the 

group of people aged over 33 was too small to be a good representation of the entire population. For 

what concerns occupation, analytical students confirmed to be the most innovative, in absolute terms. 

However, intuitive employees were able to surpass both intuitive students and analytical employees. 

All in all, also hypothesis 1b proved to be wrong since experience didn’t negatively affect the relation 

between intuition and innovation. On the contrary, more experienced participants leveraging intuition 

reached a good level of innovation. 

These new findings demonstrated that neither cognitive processes nor demographic data, 

alone, were sufficient to predict how innovative entrepreneurs can be in their decision-making 

process. As a matter of fact, descriptive statistics didn’t show particular differences in innovation 

levels reached by analytical vs intuitive entrepreneurs, students vs employees, or among all age 

ranges. On the contrary, the combination of the two already provided more significant results. 

Regardless, this was considered still not enough to grasp the complexity of the phenomenon under 

examination. That is, the study also included a second analysis on the moderator role of personality. 

Hypothesis 2a assumed that three of the Big Five Personality Traits – Conscientiousness, 

Neuroticism, and Openness to Experience – could have influenced the relationship between intuition 

and innovation, both positively or negatively. More specifically, the presence of a positive effect of 

Openness on the relation between intuition and innovation would have helped entrepreneurs to 

overcome the obstacle represented by experience. According to Kahneman, one of the drawbacks of 

engaging in intuitive decision-making is to rely on heuristics and biases to simplify the process which 

could lead to systematic errors. Experience represents one of the most dangerous biases for an 

intuitive decision-maker that is too much confident of its intuition, perceived to be the result of well-

consolidated routines already proved successful. The result is a preference for the exploitation of 

existing mechanisms and schemas rather than the exploration of new alternatives. 
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The analysis was conducted developing different Moderated Regression Models which 

included an interaction term with the different personality traits. Firstly, the focus was on the relation 

between Innovation and Cognitive processes (H2a). It resulted that there was no statistically 

significant difference in the relation when Openness, Conscientiousness, or Neuroticism were added 

as interaction terms. That is, the personality traits did not change the relationship that resulted 

between an analytical decision-making style and innovation. However, the Simple Slopes Analysis 

provided a possible explanation of this relation. It was found that as Conscientiousness’ level 

increased – reaching one standard deviation above the mean – analytical decision-makers were more 

innovative than their intuitive counterparts. On the contrary, when Conscientiousness was low, there 

was no difference between the groups – this was the case also for the other traits. Recalling the 

purpose of the study, the result of this analysis proves that personality traits can be predictors of 

entrepreneurs’ behaviours. Conscientiousness was, indeed, particularly high in the group of analytical 

decision-makers. A conscientious individual is very organized, committed, and self-disciplined; 

prefers to optimize time and avoid stress to be fully focused on what’s important. Intuitively, the 

presence of these characteristics can predict the choice of an analytical decision-making style. 

Similarly, an analytical entrepreneur willing to reach the best results in terms of innovation should 

work on its Conscientiousness. 

 Even if Openness to Experience and Neuroticism didn’t change the relationship between 

innovation and cognitive processes, the analysis demonstrated that they were able to moderate 

respectively the relation with Occupation and Age. To begin with, the Moderated Regression Analysis 

recorded a statistically significant difference for the interaction term Occupation*Openness to 

Experience. In particular, when participants were students (Group 0), the relation with Innovation 

was negative for each level of Openness. However, for the group of employees, it was the opposite. 

The relation with Innovation became positive when Occupation interacted with Openness. That is, 

when Openness reached one standard deviation above the mean, employees reached the highest level 

of innovation. This finding can be a possible explanation of the first analysis’ result in which 

employees engaging in intuitive decision-making were more innovative than students. Even in this 

case the result of the regression is noteworthy. Openness to Experience showed a moderating effect 

on the relation between Innovation and Occupation which, in the previous analysis, was more inclined 

towards analytical students. This suggests that, regardless of the obstacle that their experience may 

represent, more open-minded employees, with their intuition, can outperform calculator students. 
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 Finally, the Moderated Regression Analysis found a statistically significant difference in the 

intercept of the relation between innovation and the interacting term Age Range*Neuroticism. The 

intercept usually shows the level of the outcome variable (Innovation) when all the other variables 

equal zero. In our analysis, this finding suggests that for younger participants, Neuroticism is an 

obstacle to innovation. Low Neuroticism is usually associated with overconfidence and overoptimism. 

These two facets of personality aren’t always negative for innovative entrepreneurs. More likely, they 

again reflect the dichotomy between exploration and exploitation. Entrepreneurs are more inclined 

to exploration when they overestimate their chances for success. This occurs because, having more 

trust in their abilities, they also accept to take on more risks without fearing possible failures. This 

behaviour is particularly evident in young individuals who have great ambition but little experience 

in the field – which could lead them to fear risk if in the past it has not led to success. At the same, 

too much overconfidence leads individuals to overestimate the precision of the information at their 

disposal. As a consequence, if the information is highly valued, entrepreneurs may prefer to exploit 

what is currently available rather than exploring something new and unknown. This is very common 

in well-established companies which prefer to rely on routines because they already proved to be 

efficient and effective. Recent studies demonstrated, indeed, that there is a positive link between 

innovative activities and overoptimism, but a negative link with the so-called judgmental 

overconfidence (Herz, Schunk e Zehnder 2014). The choice between overoptimism or overconfidence 

depends on the individual, the experience accumulated as well as individual attitudes. Experience, 

cognitive processes, and personality are again involved together in individuals’ decisions. 

This was the most important result of this study. It changed the previous understanding of the 

entrepreneurial phenomenon because it demonstrated that these elements do not act independently 

but are rather intertwined in the decision-making process. The outcome of the analysis demonstrated 

that probably it was too obvious to assume a relation between intuition and innovation because 

creativity is commonly related to both or because, in lack of time, more deliberate decision-making 

can’t be easily applied. The research, instead, proved that reality is not as simple as that. Many factors 

are involved in the relationship and this changes depending on the individuals considered. 

Firstly, more conscientious people proved to be more innovative when choosing an analytical 

decision-making style. Since conscientious people master self-regulation and impulse control, more 

deliberate thinking is usually associated with this personality trait. Conscientious people do not 

postpone decisions but are rather proactive. Their decisions are less impulsive, resulting from precise 

work of planning, setting timelines, and paying particular attention to details. Conscientiousness is 

also often associated with success.  
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Self-disciplined entrepreneurs and individuals, in general, will always work diligently toward 

achieving their goals. Not even failure or absence of time create an obstacle to the execution of their 

task. The study expected to see people engaging in the fastest thinking to develop as many innovative 

ideas as possible in the given time (H1a). However, considering the main characteristics of a 

conscientious person, it is not surprising to see that a higher percentage of conscientious entrepreneurs 

was present in the analytical group of participants (H2a).  

In the same way, it was assumed that experience (in the form of age and employment status) 

would have negatively influenced the relation between intuition and innovation leading entrepreneurs 

to sacrifice exploitation (H1b). The theory usually associates negative innovative outcomes to 

intuitive decisions because when individuals trust too much their intuition they think less at the future 

rewards, the risk of failing and the changing environment. In the end, this also depended on the 

personality of entrepreneurs. Regardless of their experience, when employees are more opened, 

intuition still brings more innovative results (H2b). Openness to Experience can be the key to promote 

exploration, consequently facilitating the entrepreneurs’ job (Simon e Houghton 2002). Probably, if 

employees stop relying too much on well-established routines and open themselves more to change, 

the combination between intuition and experience can lead to even more innovative results. 

In sum, the research advanced previous knowledge by stating that the relation between 

intuition and innovation can’t be established a priori. It varies significantly according to individual 

features, preferences, and experience. The new findings of this study should have made entrepreneurs 

more aware of their cognitive and judgemental biases, together with their individual preferences. 

Some humans are more sensitive to their gut feelings, while some others leave to their head the hard 

task of consciously and deliberately make the right decision. Still others may have realized that it is 

difficult to separate the two systems when making decisions. In sum, entrepreneurs should have 

understood that the combination between analytical decision-making and a conscientious personality 

allows them to perform better their innovative tasks. The analytical decision-making allows them to 

reach a more deliberate decision after having balanced costs and benefits. However, it is the laziest 

side of our brain. Thus, it needs a very strong conscientious personality to be adequately motivated 

to operate by precision and hard-working. Similarly, students and organizations should be aware of 

the limits that Neuroticism and a closed working environment bring to their respective innovative 

activities. Openness to Experience allows employees to overcome represented by experience in their 

intuitive decision-making to reach more innovative results. Neuroticism, instead, helps young 

students to have more confidence in their abilities and, consequently, to accept the risks associated 

with an innovative decision. 

 



 54 

5. CONCLUSIONS  
 

5.1  Summary  
 

The study suggests that a relation between cognitive processes and innovation exists and is influenced 

by personality traits. To achieve higher levels of Innovation, entrepreneurs have to be more aware of 

the mental processes they apply when making decisions on innovative opportunities. In the same way, 

they must understand which personality traits to improve and which to keep stable. Even the modern 

literature can’t develop a consistent theory explaining the phenomenon of entrepreneurship if it does 

not consider personality traits and cognitive processes.  

The research has been motivated by the double need to follow the new academic interest aroused 

around the phenomenon of entrepreneurship for its socio-economic value and, consequently, to 

contribute to filling the gaps left in the reference literature. To do so, the study was intended to explore 

the relationship existing between intuition and innovation (considering time pressure and experience) 

and assess whether personality traits influence it. The analysis has been divided into two parts. Firstly, 

the One-Way ANOVA (or the non-parametric alternative Kruskal-Wallis Test) was applied to examine 

possible mean differences existing between the groups of participants determined by cognitive 

processes, occupation, and age range. The Moderated Regression Analysis, instead, added an 

interaction term to verify if it explained or modified the relations estimated in the first analysis. 

In absence of a generally accepted definition, the research was based on Schumpeter’s view of 

the entrepreneur as a creative destroyer. Specifically, while traditionally the literature studied 

entrepreneurship as the activity of creating a new business quickly able to grow, this study focused 

more on the entrepreneurial task of capturing unforeseen and significant opportunities. The 

introduction of novelty following the entrepreneurial activity is beneficial for the entire society and 

helps the economic system to grow (Schumpeter 1936). Creativity is at the core of this process. Since 

new technologies represent a risk for human jobs, different theories for creativity enhancement have 

been discussed (Schwartz 1990). Some studies attributed to the so-called “gut feeling” an important 

role in decision-making. Indeed, more recent studies focus on understanding System 1 – the faster, 

autonomous, and unconscious response – and how it can influence entrepreneurs in the judgment 

process (Brown, Packard e Bylund 2018).  When referring to personality, this research refers to the 

personality traits modelled by the Five-Factor Theory. Most studies have tested whether the study of 

personality traits may help to predict who is more likely to become an entrepreneur (Gartner 1988). 

While it might be true that some characteristics mark out the entrepreneur’s uniqueness compared to 

non-entrepreneurs, this view can be too simplistic.  
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The first hypothesis assumed that a meaningful connection did exist between intuition and 

innovation, but it was positive or negative according to the situation. Adding a temporal dimension 

helped to reveal the cause-effect relation between intuition and innovation. The intuitive mode can 

help entrepreneurs to gather effortlessly a large amount of information and re-elaborate them through 

pattern recognition, all in a very short amount of time. Experience also plays a role. Learned routines 

and past experiences are progressively stored in memory (Simon e Houghton 2002) and, when proved 

successful, automatically recalled by the human brain. The associative machine works well in both 

familiar and uncertain situations. In sum, given that Entrepreneurs deal mostly with the unknown and 

uncertain (H. Simon 1987), mastering intuition may help them to make a rapid decision before the 

window of opportunities disappears. On the other hand, relying too much on past experiences may 

force them to sacrifice exploration in favour of exploitation. 

This mode is extremely efficient, but sometimes it fails to expand the individual’s 

understanding of a given situation and rather reinforces existing knowledge. The intuitive decision-

making style is characterized by a tendency to rely on premonitions and feelings rather than on a 

systematic search for information (Bayram e Aydemir 2017). It is the more controlled and calculator 

mode that should intervene at this point, but it is very demanding. This can be one reason why the 

present research found analytical decision-makers to be more innovative than intuitive ones when 

individuals present higher levels of Conscientiousness, the personality trait usually associated with 

hard-working, precision, and self-discipline. This conclusion suggests that, even if analysis and not 

intuition resulted to be positively related to innovation, probably the explanation must be found in 

the role played by personality.  

The second hypothesis, indeed, was formulated to investigate whether personality traits play 

a moderator role in the relation between intuition and innovation. As proof that personality deserves 

further investigation given its ability to influence entrepreneurs’ behaviour, consider, for example, 

the analysis carried out on innovation as a function of Occupation. The analysis of variance didn’t 

report any statistically significant difference in Innovation between students and employees. 

However, the moderated regression analysis demonstrated that more open employees are more 

innovative than the students’ counterparts.  

 In sum, underestimation of the personality traits’ role and imperfect knowledge of 

entrepreneurs’ mental processes were the main gaps left in the literature. The exchange between 

different disciplines was particularly valuable to fill them by identifying the differences existing 

within the group of entrepreneurs and explaining their innovative decisions. This study opened the 

black box existing between the personal dimension of entrepreneurship and its outcomes providing a 

fresh outlook on the literature.  
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5.2  Implications and Contribution to knowledge 
 

In formulating the study’s research questions, it was assumed that a strong relationship between 

intuition and innovation did exist. Usually, the fast and sharp intuitive decision-makers are more 

likely to understand ambiguous circumstances and make breakthrough discoveries – through a 

divergent process – which are later tested and sorted through a rational convergent process (Hogarth 

2001). Regardless, the findings suggested that the opposite is true. Even in situations of time pressure, 

individuals struggle to rule out analytical reasoning. More interestingly, students with less experience 

resulted to be more innovative when engaging in analytical decision-making. On the opposite, 

intuition was rather prominent for employed participants struggling to reach higher levels of 

innovation. This finding suggested that experience was not an obstacle to innovation, but rather a 

discriminant to choose the cognitive process applied in the innovative decision-making. 

The basic assumption underneath the second hypothesis proved to be true. Personality traits are, 

indeed, involved in the decision-making process leading to innovation. Conscientiousness gave the 

impression of being responsible for the denial of hypothesis 1a because it demonstrated to play a 

strengthening role in the relation between Analysis and Innovation. In the same way, Openness to 

Experience did play a role because it allowed employees to be more innovative than students. When 

data were analysed without the interaction with personality traits, there was, instead, no difference 

between students and employees. 

These findings confirmed that Entrepreneurship Theory, alone, is not sufficient to depict a more 

comprehensive picture of such a complex phenomenon. Entrepreneurship and Innovation are closely 

intertwined but their relationship does not preclude the presence of other factors – both internal and 

external to the individuals’ dimension – that can influence it. The combination with Cognitive Theory 

turned out to be particularly efficient in showing which are the mental processes applied by 

entrepreneurs when facing an opportunity for innovation and how decision-makers engage in one or 

the other according to the circumstances. The Psychological Theory, instead, was useful to investigate 

the more intimate dimension of entrepreneurship, that of entrepreneurs’ personality. The present 

study contributes to the new stream of research demonstrating that differences within the same group 

of entrepreneurs do exist and affect their behaviours. Being more hard-working, goal-oriented, and 

organized helps entrepreneurs to avoid the biases of intuitive decision-making and to concentrate all 

strengths on more deliberate and objective reasoning. On the other hand, experienced decision-

makers can be more prone to trust their intuition because they feel it is fuelled by their know-how. 

All things considered, the study demonstrated that, by combining theories outside the scope of 

entrepreneurship, researchers can enrich the new-born entrepreneurial literature. 
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 In addition, this study contributes to the other works of literature that informed the study’s 

theorizing. Cognitive Theory relies on Kahneman’s study on how cognitive processes coexist and 

collaborate in decision-making. According to Kahneman, intuition is the fastest mental process, that 

decision-makers unconsciously use to elaborate innovative solutions to unforeseen problems. System 

2 represents the laziest cognitive process, too demanding to be applied when time is lacking. 

However, it also allows thinking about future rewards, balancing costs and benefits, and evaluating 

risks and opportunities. These are all fundamental features for an entrepreneur. Differently from all 

other individuals, entrepreneurs refuse to risk systematic errors and are rather inclined to put more 

effort into gathering information for data-driven decisions, unless they are very confident of the 

knowledge and experience accumulated. These new results suggest that the generalization carried out 

by Cognitive Theory is not always valid regardless of the cluster of individuals or circumstances. The 

research also expands the scope of the behavioural approach in the Psychological Theory. Every 

individual owns a continuum of personality traits and each of them may influence differently the 

result of entrepreneurial activities. The integration with Entrepreneurship Theory was aimed at 

providing valuable insights for psychological research related to how to cope with uncertainty or time 

pressure, or current trends in the working environment to foster creativity and innovation. 

With this new understanding of entrepreneurs’ judgmental processes, and the personality traits 

influencing their behaviour, the study’s findings represent a powerful tool for improving 

entrepreneurial decision-making. Practically, entrepreneurs are now aware of what should be done to 

be innovative – where to put more effort, which personality trait to nurture and which to keep stable. 

Considering that entrepreneurs’ activities are also an exemplification of the current trends in the world 

of work, organizations should have acquired new evidence of the fact that an open and tolerant (to 

change) working environment may facilitate the creative process of their intuitive employees. In the 

same way, students and educators could grasp new insights on the skills that need to be developed to 

be more innovative as well as the traits of the personality that need to be educated. In particular, this 

study stressed the need to be more organized, precise, self-disciplined, and emotionally stable, 

especially at a young age. This, combined with the younger generation willing to make an impact, 

can lead to a greater advance for the entire society. Nowadays it is already evident that the world is 

moving towards more data-driven decisions. Great amounts of data are almost freely available (Big 

Data), and they already proved to be efficient for marketing automation, replacing repetitive works, 

healthcare, managing traffic, etc., just to name a few. Moreover, new jobs have been created to 

respond to the need of analysing and fully exploiting such data. Analytical decision-making integrated 

with a conscientious personality and an open working or studying environment may allow new 

generations of entrepreneurs to be more innovative. 
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5.3  Limits and Further research 
 

Diagnostic functions and plots were used to check the One-Way ANOVA’s and Linearity Regression’s 

assumptions of Independence, Normality, Homogeneity, and Linearity (added only for the second 

part of the analysis) to demonstrate the validity of the results. Regardless, the study presents some 

limitations, both in the design and results, that deserve further attention.  

Starting from the design of the experiment, as already highlighted, one limitation regards the 

measure of Innovation. The choice of such measure was limited by the design of the experiment and 

the need to keep it short to avoid non-response biases. Other measures of Innovation can be applied 

to a new study taking into consideration also the quality of ideas to assess which factors can lead 

entrepreneurs not only to more innovation but to innovative success. 

Another limitation to the research has been the absence of a control group which could have also 

enriched the analysis showing what happens when individuals are left free to select the decision-

making style. For this reason, a third (random) group shouldn’t have been influenced to think 

analytically or intuitively. The choice not to include a control group was suggested by some 

theoretical findings according to which people are not well-aware of their cognitive processes. 

Relying on a self-assessment would have eventually altered the results of the research. The same can 

be said for the assessment of the Big Five Personality Traits which is highly subjective. Individuals 

do not usually have direct knowledge of their thoughts, feelings, and desires. They discover about 

them through actions and experience. On the contrary, those who seem to have such knowledge often 

do not share it with external observers. They choose what to show and what not, thinking about what 

the “stranger” should know about them and what not (Costa e McCrae 1999). 

The survey included one last question for participants regarding the mental processes they thought 

they have applied while experimenting. Some participants affirmed that they “couldn’t remember the 

cognitive process used given the lack of time, but they were quite sure to have used intuition”. Others, 

instead, admitted having been “influenced by the historical data showed in the question text for 

gathering a clearer picture of the actual situation and to have applied intuition only later to develop 

innovative ideas”. Finally, some participants explicitly reported having “drew on their personal 

experience of study or work”. These answers confirmed that Systems 1 and 2 are not independent. In 

reality, it can be difficult to find entrepreneurs who rely exclusively on intuition or exclusively on 

analysis. Analysis somehow always precedes intuition. Previous analytical processes are stored in 

memory and replicated by intuition in similar situations. Moreover, it is difficult for System 1 to 

perform effectively under uncertainty, thus System 2 must intervene. This is a further limitation of 

the study which strove to analyse the two mental processes separately.  
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Finally, being students between 20 and 26 years old most of the sample population, the final result 

is more likely to be representative of this group rather than the others. Indeed, analytical students 

proved to be more innovative, but other findings suggested that also intuitive workers are no less. To 

generalize such results, additional investigation is needed with samples from diverse populations to 

determine if the opposite of these findings is true. Future research can focus on the relation between 

Innovation and Cognitive Processes using Experience (external to the individual dimension) as a 

possible moderator variable. Experience fuels intuition, which is associated with creativity and, 

consequently, with Innovation. But it can also create biases that do not allow entrepreneurs to 

experiment and discover new ways of doing better what is now part of their routine. 

Moreover, Organizations are usually characterized by more deliberate decision-making. Thus, if 

it is true that more intuitive employees are also more innovative, the design of the workplace should 

be adapted to foster individuals’ creativity. When the environment provides scarce inputs, too 

demanding challenges, or no challenges at all, bad intuition can bring to poor outcomes (Hogarth 

2001). The presence of rigid positions and resistance to change are symptoms of a wicked 

environment. On the contrary, as demonstrated also by the present study, when the environment 

welcomes innovation and promotes openness, individuals feel safer in discussing new ideas and 

experimenting with those that seem to be successful. More open employees are also more innovative. 

Can the working environment lay the foundations for this condition to be realized? 

 Given that mostly the results of this study refer to students, another stream of future research 

can focus on the methodologies used by universities to enhance students’ innovative capabilities. Can 

a different background influence the degree of innovativeness students can achieve? Which are the 

skills related to the intuition that allows employees to be more innovative? Can they be thought? 

More interestingly, can innovation be thought, nurtured, and educated? On one hand, it can be 

obvious that as knowledge grows through study and practical experience also the range of stored 

memories augment. That is, the possibilities to come up with more innovative ideas connecting 

remote concepts are higher. On the other hand, students can have a personal attitude towards 

innovation that, despite having the tools at their disposal, does not allow them to achieve the desired 

innovative outcome. The present study already demonstrated that personality traits can somehow 

influence the level of innovation achieved. In some cases, it is likely that focusing on eliminating the 

inhibitory traits of personality leads to achieving better results than working merely on creativity. 
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8. APPENDIX B 
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First Analysis – Assumptions check for One-Way ANOVA 
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First Analysis – Kruskal-Wallis Test and One-Way Analysis of Variance 
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Second Analysis – Moderated Regression Model by Group 
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Second Analysis – Moderated Regression Model by Occupation 
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Second Analysis – Moderated Regression Model by Age Range 
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Second Analysis – Moderated Regression Model by Time 
 
 

 


