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Abstract 

The Dutch have never founded more companies than in the last ten years. In order to keep a company 

on track, an appropriate strategy might be useful. Current literature on strategies suggests two ways 

in which an entrepreneur can build a strategy; the planned and the emergent approach. Effectuation 

logic is one of the emergent approaches. It contrasts with the planned approach known as causation 

logic. In current literature, it is shown that the choice for one of these can be predicted by the 

personality of the entrepreneur. However, the personality scale that is used in the existing literature 

might be outdated. The role of business education in relationship with effectuation was already 

examined, but the relationship between different educational backgrounds and effectuation was not 

investigated until now. The goal of this study is to investigate the influence of extroversion on 

effectuation and causation and the possible mediating role of educational background will be taken 

into account.  Therefore, the following research question has been formulated: 

To what extent does the entrepreneur’s level of extroversion have an effect on effectuation/causation 

and what is the role of educational background?  

To answer this research question, data were collected from 98 Dutch entrepreneurs who participated 

in a survey. The study reveals that extroversion does not influence effectuation or causation. However, 

I found that women are less inclined to utilize pre-commitments and causation logic than men. 

Furthermore, entrepreneurs aged 30 to 39 and 40 to 49 are, on average, more flexible than people 

aged 60 to 69. In line with the work of Humburg (2017) and Vedel et al. (2015), I found that extroverted 

entrepreneurs are more likely to choose a humanities or social science study. However, I did not find 

evidence that introverted entrepreneurs are more likely to choose a natural/formal science study. 

Lastly, no mediating effects of educational background were found. 

Keywords: extroversion; introversion; effectuation; causation; experimentation; affordable loss; 

flexibility; pre-commitments; educational background  
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1. Introduction  

1.1 Background 

In the last ten years, the number of companies in the Netherlands increased with 700.000 to more 

than two million ventures in 2022 (Central Bureau of Statistics [CBS], 2022). Running a company is 

amongst others about designing and executing plans (Olson, 2017). In order to design and execute 

plans, an appropriate strategy is needed. In strategy research, two main perspectives exist for the 

formation of a strategy. There are schools that suggest that making a strategy is a planning task. These 

strategies are also called deliberate strategies (Mintzberg & Waters, 1985) and they become deliberate 

when the intended strategy gets realized. In their study they argue that to have a flawless deliberate 

strategy, three requirements must be met: clear and specific intentions must be established within the 

organization, leaders must endorse these intentions, and the external environment must be either 

predictable, harmless or fully controlled by the organization. These conditions are stringent, making it 

unlikely to find a strategy that fully satisfies them (Mintzberg & Waters, 1985). Deliberate strategies 

are especially useful in dynamic and unstable environments because planning reduces uncertainty, 

makes faster decision-making possible and introduces controls subjectivity (Brinckmann et al., 2010). 

The planning school suggests that more frequent analyses, looking for trends, and evaluation of more 

alternatives guide the firm to its best possible strategy going forward (Schendel & Hofer, 1979). 

According to the rational planning perspective, organizations that put in extra effort to diligently study 

and anticipate shifts in their operating environment amid heightened uncertainty will outperform 

those that do not (Wiltbank et al., 2006). This notion was supported by several empirical studies. Goll 

& Rasheed (1997) found that rational decision-making is most closely linked with performance in high-

discretion environments. Similarly, Brews & Hunt (1999) found that a more detailed and specific 

planning process was related to improved financial market outcomes. Additionally, Priem et al. (1995) 

found that a more rational approach to strategy development- including thorough examination, 

analysis, and completeness- was linked to superior performance across multiple metrics when 

compared to similar firms. Hough & White (2003) argue that the predictive approach may not be 

perfect as prediction is difficult, but it is the best method of remaining effectively aligned with one’s 

environment. The competitive analysis of Porter (1997) is a planned strategy that is used to predict the 

future competitive balance of the industry and the position of the company. Ansoff (1980) came up 

with the model of interdependence between threats, opportunities, strengths and weaknesses to plan 

strategies and learn in uncertain environments.   

Others argue that strategies should not be planned but should emerge from practice. These are called 

emergent (Mintzberg & Waters, 1985) or non-predictive strategies (Wiltbank et al., 2006) and were 
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never intended. A perfectly emergent strategy, as Mintzberg & Waters (1985) describe, requires 

consistency in actions over time without conscious intention. However, it is hard to imagine actions 

taken without any intention, even if only at a local level (Mintzberg & Waters, 1985). In their research, 

they argue that purely emergent strategies are as rare as purely deliberate strategies. Nevertheless, 

some patterns of action can come close to being purely emergent when the environment imposes a 

pattern directly onto an organization (Mintzberg & Waters, 1985). Particularly in uncertain and 

unpredictable environments emergent strategies make it possible to initiate actions quickly and to 

capture arising opportunities (Brinckmann et al., 2010).  

W. C. Kim & Mauborgne (1997) suggest that strategies become more effective when shift from simply 

responding to conventional markers of success in the market, to actively utilizing resources to exceed 

expectations on product characteristics co-created with customers while disregarding other 

anticipated success indicators entirely. According to Ogilvie (1998), when dealing with environments 

that are unstable and uncertain, managers can improve the quality of their decision-making by using 

decision-making processes that are dynamic, creative and based on action. The study found that those 

decision-makers who received instruction on both the importance and the method of incorporating 

imagination in their strategic decision-making produced significantly better solution sets than those 

who were trained to use a more traditional, rational approach. 

Sarasvathy (2001) also suggests that there are two ways in which entrepreneurs can create a new 

venture: causation (planned approach) and effectuation (emergent approach). The causation process 

“…takes a particular effect as given and focuses on selecting between means to create that effect” 

(Sarasvathy, 2001, p. 245). An effectuation process “…takes a set of means as given and focuses on 

selecting between possible effects that can be created with that set of means” (Sarasvathy, 2001, p. 

245). Hence, the main difference between causation and effectuation is in the options available. 

Causation involves selecting the best way to achieve a specific outcome, whereas effectuation involves 

choosing from multiple possible outcomes using a set of means (Sarasvathy, 2001). Causation and 

effectuation are both important aspects of human reasoning and often occur together in various 

decision-making and action contexts. However, Sarasvathy (2001) intentionally separated them as 

distinct concepts for the purpose of a more clear and detailed theoretical discussion. In accordance 

with the effectuation approach, entrepreneurs start with three types of "means": their own personal 

characteristics, skills, and connections; their knowledge and expertise in certain areas; and the 

networks they are a part of (Sarasvathy, 2001). According to the effectuation literature, environments 

can be made stable and predictable for limited periods (Sarasvathy et al., 2008).  
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In addition to the work of (Sarasvathy, 2001), many scholars have contributed to the effectuation 

literature (e.g., Alsos et al., 2014; Arend et al., 2015; Brettel et al., 2012; Chandler et al., 2011; Grégoire 

& Cherchem, 2020; McMullen & Shepherd, 2006; Perry et al., 2012; Werhahn et al., 2015). Chandler 

et al. (2011) suggest that effectuation is resting on the logic of control by making use of available 

resources, experimentation and flexibility. Effectuation is especially relevant for entrepreneurial 

efforts to introduce novel and innovative products, services and other ways of doing business (Grégoire 

& Cherchem, 2020; McMullen & Shepherd, 2006). Perry et al. (2012) point out that effectuation 

represents a paradigmatic shift in a way that we can understand entrepreneurship. Therefore, 

measuring effectuation seems useful in order to understand an entrepreneurs’ choices during the 

venture creation. According to Brettel et al. (2012), causation approaches are beneficial in contexts 

with low levels of innovativeness, while effectuation is more useful in contexts with high level of 

innovation.  

Grégoire & Cherchem (2020) found that many studies on causation and effectuation rely heavily on 

qualitative case analysis, lacking specifics on their coding methods, indicators and measures used to 

support their conclusions. Chandler et al. (2011) suggest that most of the research on causation and 

effectuation has been based on experimental studies that involve analyzing the verbal protocols of 

entrepreneurs as they make decisions or field studies that involve collecting and analyzing qualitative 

data. To further advance the area of effectuation and causation research into a more mature phase 

(Edmondson & Mcmanus, 2007), Chandler et al. (2011) developed and refined quantitative measures 

for the two approaches. The effectuation approach is measured by the subdimensions; 

experimentation, affordable loss, and flexibility. Causation has its own construct and pre-commitments 

is a shared subdimension that is both, an effectuation and a causation construct.  

1.2 Context  

Entrepreneurial identity influences whether an entrepreneur engages in effectual or causal behavior 

(Alsos et al., 2017).  Coudounaris and Arvidsson (2021) investigated the relationships between the Big-

5 personality traits on causation and effectuation decision-making logics under managers and 

entrepreneurs in the Estonian IT sector, using the scale from Chandler et al. (2011). Coudounaris and 

Arvidsson (2021) showed that personality traits could have an impact on whether one is using the 

effectuation or causation approach, but the scale they used is possibly outdated (Costa & McCrae, 

1988). This was supported by McCrae himself who argues that classic personality theories are outdated 

as the modifying influences of social and cultural environment are not taken into account (McCrae, 

2011). In their future research, Coudounaris & Arvidsson (2021) recommended future researchers to 

use a more recent scale such as the six factor model of personality traits (HEXACO) because innovation 

and the structure of society has changed over the years. I address this gap by using a more recent scale 
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(Ashton & Lee, 2009). However, addressing all traits would lead to a higher chance that entrepreneurs 

would not participate or quit before the end of the questionnaire (Galesic & Bosnjak, 2009). Galesic & 

Bosnjak (2009) also found that the further away from the beginning, the shorter time response and 

the lower the variability of the answers. Therefore, I focus on one trait to increase the participation 

frequency but also to improve the quality of the measurement.  

Extroversion was found to be the most important trait to explain entrepreneurial effectiveness 

(Janowski & Szczepańska-Przekota, 2022). In addition, extroversion was found to be positively related 

to entrepreneurial intention and firm performance (Zhao et al., 2010). Furthermore, Costa et al. (1984) 

states that extroverts are attracted to enterprising occupations. Therefore, the entrepreneur’s level of 

extroversion seems to play an important role in the venture creation process. In the literature, 

extraversion and extroversion are both used for the same subject (Carvalho et al., 2020). In order to 

ensure consistency, I used “extroversion” in this research.  

Causation has been the predominant logic in MBA education (Sarasvathy, 2001). Dew et al. (2009) 

found that MBA students (novices) are less likely to use effectuation logic than expert entrepreneurs. 

Hence, an educational background in MBA studies might lead to more causation, but when the 

entrepreneur becomes an expert or attain more experience this might change. In their study, MBA 

students had to solve decision-making problems in venture creation. However, it might be more useful 

to investigate the role of education later on when alumni MBA students are entrepreneurs already. 

Furthermore, not all entrepreneurs followed an MBA study before they became an entrepreneur. 

Other study backgrounds might also have an effect on the entrepreneur’s choice for effectuation or 

causation. Therefore, I will also investigate the role of educational background on effectuation or 

causation. 

1.3 Research gap and question 

Chandler et al. (2011) point out that future research is needed to explore the relationship between 

human capital (e.g. experience, expertise and education) and causation and effectuation processes. 

More research is thus needed on ‘what I know’ entrepreneur (Sarasvathy et al., 2008). Research has 

been done on the influence of expertise on effectuation and causation (Dew, Read, et al., 2009; Harms 

& Schiele, 2012; Read & Sarasvathy, 2005; Ruiz-Jiménez et al., 2021). Furthermore, the role of 

experience on effectuation and causation has been investigated by (Dew, Read, et al., 2009; Nelson, 

2012). However, there is a limited amount of research done on educational background in relation 

with effectuation and causation. Especially, no literature was found about other disciplines than 

business studies (different academic disciplines) and the probability that someone will use causation, 



9 
 

effectuation or a mix of both in the creation of a new venture. This gap, mentioned by Chandler et al. 

(2011), was investigated. Hence, the following research question is stated: 

To what extent does the entrepreneur’s level of extroversion have an effect on effectuation/causation 

and what is the role of educational background?  

By answering this research question, this study contributes to the existing literature on effectuation. 

Most important, it points out that there is no relationship found between extroversion and 

effectuation and causation. Besides, it shows that educational background is not a mediating variable 

in this relationship. The practical contribution of this paper is that causation logic is not used in the 

venture creation process under entrepreneurs with an educational background in business studies. 

1.4 Research design  

This thesis has seven chapters. After the introduction chapter, the next chapter includes a literature 

review with hypotheses. As the aim of this thesis is to investigate the effectual and causal effects on 

extroversion, it is crucial to operationalize these principles. In this thesis, the scales of (Chandler et al., 

2011) were used to operationalize the constructs of effectuation and causation, while the HEXACO-PR-

I 60 scale (hereafter mentioned as HEXACO-60) was used to measure the entrepreneur’s level of 

extroversion (Ashton & Lee, 2009). In chapter three, the methodology, I discussed what the sample 

looks like, what method I used and how the analysis was done. Chapter four consists of the data 

collection and analysis. In chapter five I discussed the findings, described the theoretical and practical 

contributions, and I mentioned the limitations and recommendations for future research. In chapter, 

six the conclusions were made and in the last chapter acknowledgements were made. 
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2. Literature review and hypotheses:  

2.1 Effectuation and causation 

The study by Sarasvathy (2001) suggests that effectuation consists of four principles. Later on, 

Sarasvathy et al. (2008) came up with five principles that point to a logic of action called effectuation. 

These principles involve means-driven; affordable loss; strategic alliances; exploitation of 

contingencies; and control of an unpredictable future. On the contrary, the principles of causation 

involve; goal-driven; expected returns; competitive analyses; preexisting knowledge; and prediction of 

an uncertain future. Each of the five principles of effectuation personifies techniques of non-predictive 

control (Sarasvathy et al., 2008). Reymen et al. (2015) found that entrepreneurs typically employ 

hybrid decision-making logic in which they combine effectual and causal decision-making. This is 

supported by Agogué et al. (2015) who found that a combination of the two approaches is helpful to 

technology entrepreneurs to create a more holistic map with consequential paths. To further advance 

the area of effectuation and causation research into a more mature phase (Edmondson & Mcmanus, 

2007), quantitative data was needed. The collection of quantitative data on effectuation and causation 

can be done on the firm level (Brettel et al., 2012; Werhahn et al., 2015) or on the individual level of 

the entrepreneur (Alsos et al., 2014; Chandler et al., 2011; Fisher, 2012). In this research, the individual 

level of the entrepreneur was investigated because effectuation and causation were measured in 

relationship with extroversion, a personality trait (Ashton & Lee, 2009; Costa & McCrae, 1988; Eysenck 

et al., 1985).  

To measure the unfolding process of entrepreneurial action (effectuation) and the prediction-based 

approach (causation), the scale of Chandler et al. (2011) was used. Based on Sarasvathy (2001), 

Chandler et al. (2011) came up with four principles that differentiate effectuation and causation: 

- Effectuation focuses on projects where the loss in a worst-case scenario is affordable, while 

causation focuses on maximizing expected returns; 

- Effectuation focuses on short-term experiments to identify business opportunities, while 

causation focuses on predicting the future by defining a final objective upfront; 

- Effectuation emphasized pre-commitments and strategic alliances to control the future, while 

causation focuses on business planning and competitive analyses; 

- Effectuation involves exploiting environmental contingencies through flexibility, while 

causation involves exploiting pre-existing capabilities and resources.  

Based on these outcomes, Chandler et al. (2011) build their scale to measure effectuation and 

causation. Chandler et al. (2011) suggest that effectuation has three associated sub-dimension; 

experimentation, affordable loss and flexibility. Furthermore, effectuation has a shared dimension 
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with the causation construct; pre-commitments. The causation construct consists only of pre-

commitments and causation. These subdimensions consist of items that are validated by the first study 

of Chandler et al. (2011). Sarasvathy (2001) stated that the causation process is typified in the 

procedures of marketing management stated by (Kotler, 2000). A lot of similarities can be found 

between the procedures of Kotler (2000) and the seven items of Chandler et al. (2011) that measure 

causation. This supports the outcomes of the first study that showed that the items are valid and in 

accordance with Sarasvathy’s definition  (Chandler et al., 2011). The subconstructs are further 

explained in the next subparagraphs. 

2.1.1 Causation 

The causation subconstruct of Chandler et al. (2011) is based on Sarasvathy (2001) and is about 

envisioning goals, business planning, maximizing expected returns, competitive analyses to predict an 

uncertain future, and pre-existing knowledge. Causation-oriented entrepreneurs define the objectives 

they want to accomplish before the venture creation and systematically search to reach those 

objectives (Fiet, 2002; Herron & Sapienza, 2017). They evaluate and select opportunities that maximize 

the expected returns (Drucker, 1998). Lastly, they analyze and plan as they seek to exploit their pre-

existing knowledge and resources. All efforts are directed to achieve the pre-envisioned state 

(Chandler et al., 2011).  

2.1.2 Experimentation 

Experimentation has been thoroughly researched. One definition is that of Nicholls-Nixon et al. (2000): 

“…a series of trial and error changes pursued along various dimensions of strategy, over a relatively 

short period of time, in an effort to identify and establish a viable basis for competing”. An effective 

manager has the ability to both proactively identify new opportunities and respond to competitors' 

actions by experimenting, which allows them to stay ahead of the game and stay ahead of the 

competition (Eisenhardt & Brown, 1998). Experimenting with new alternatives is a crucial aspect of 

exploration and should be balanced with exploiting existing competencies and technologies. Refining 

and expanding these assets helps in maximizing the potential of a business (March, 1991). Effectuation 

involves experimenting with various approaches in the market before finalizing a business idea. This 

process of testing and adjusting helps in refining the concept and ensures its success (Sarasvathy, 

2001). The experimentation construct of (Chandler et al., 2011) is based on work of Sarasvathy (2001), 

Brown & Eisenhardt (1997) and Koberg et al. (2003). Effectuators try different approaches before 

settling a business concept (Sarasvathy, 2001). Experimentation can be used to test the different 

approaches (Chandler et al., 2011). When the experiments turn out poorly, investments can be shifted 

away from those experiments and new avenues can be explored (McGrath, 1999). Hence, experiments 

are used to identify and establish a viable basis for competing (Nicholls-Nixon et al., 2000). Chandler 
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et al. (2011) suggest that the effectuation process can be seen as series of experiments to identify 

which business model fits best.  

2.1.3 Affordable loss 

Causation models, as explained by Sarasvathy (2001), focus on maximizing returns by selecting the 

best strategies. On the other hand, effectuation starts by determining the acceptable level of loss and 

emphasizes experimentation with as many strategies as feasible within the available means. 

Sarasvathy (2001) suggest that the focus of effectuation is on creating more options for the future, 

rather than maximizing current returns. The approach of effectuation helps entrepreneurs take control 

by considering the potential downside of a venture rather than solely focusing on risk. This mindset 

can enable them to pursue new opportunities in uncertain situations (Sarasvathy, 2001). However, 

because the negative aspects of a venture tend to be more noticeable to decision-makers than the 

potential positive outcomes (Dew, Sarasathy, et al., 2009), the focus may be on opportunities where 

the loss is deemed acceptable (affordable) (Harms & Schiele, 2012). This focus on affordable loss may 

result in prioritizing opportunities that require fewer resources. Affordable loss is important in the 

start-up phase when financial decisions are taken. Effectuators are likely to try different strategies and 

experiment a lot (Sarasvathy, 2001). However, some experiments cost the entrepreneur more money 

than he can afford. Those experiments will be rejected in favor of affordable experiments (Chandler et 

al., 2011). Additionally,  Sarasvathy (2001) suggests that the willingness to take risks should be essential 

to entrepreneurs. The affordable loss construct from (Chandler et al., 2011) is focused on 

predetermining the affordable loss instead of expected return (Sarasvathy, 2001).  

2.1.4 Flexibility  

The effectuation approach prioritizes capturing new opportunities and avoiding stagnation within the 

organization (Alsos & Clausen, 2014). Alsos & Clausen (2014) suggest tat effectuation supports quick 

decision making and shies away from investing significant resources into uncertain processes with a 

long-term outlook, as doing so would limit the organization's adaptability to future changes. 

Entrepreneurs that are effectuation oriented, tend to remain flexible because the emerging structure 

of the organization depends on contingent opportunities and investments made by the stakeholders 

(Chandler et al., 2011). Therefore, the need for prediction is reduced (Sarasvathy, 2001). As firms grow 

they must implement policies, procedures and routines (March & Simon, 1958). Hence, they become 

less flexible over time while it is important for entrepreneurs to maintain flexibility to get rid of 

unsuccessful experiments and move to other experiments (McGrath, 1999). This is in line with Kuckertz 

et al. (2020) who found that start-ups are better prepared and can better adapt their business models 

in a crisis because of their flexibility. While their business models are becoming less flexible, 

effectuators are more likely to maintain flexible than causation-oriented entrepreneurs (Chandler et 
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al., 2011). The flexibility construct reflects the flexibility of entrepreneurs over time (Chandler et al., 

2011). 

2.1.5 Pre-commitments 

According to effectuation theory, entrepreneurs can aim to control the future rather than predict it 

through forming alliances and securing pre-commitments (Sarasvathy, 2001). In this approach, the 

entrepreneur may make agreements with customers, suppliers, and other key partners about access 

to resources or markets, thereby ensuring control of these assets for future use (Alsos & Clausen, 

2014). Chandler et al. (2011) suggest that the pre-commitments construct is both effectuation and 

causation related. On the one hand, pre-commitments and strategic alliances are important for an 

effectuator to maintain flexibility, minimize costs and reduce uncertainty (Chandler et al., 2011). 

Moreover, diversifying risks among multiple stakeholders helps them to reduce uncertainty and allows 

them to constrain potential loss. On the other hand, causation-oriented entrepreneurs use pre-

commitments as a way to acquire essential resources and implement plans (Chandler et al., 2011).  

2.2 Extroversion and introversion 

Extroversion is the most easily identifiable personality trait and can even be identified by strangers 

very accurately (Connelly & Ones, 2010). This research is not only about identifying extroversion but 

also about identifying introversion (low extroversion). Therefore, it is important to know what the 

difference is between introversion and extroversion.  

Extroversion is a personality trait that consists of specific characteristics such as assertiveness, 

sociability, high activity level, positive emotions, and impulsivity (Lucas & Diener, 2001). An extrovert 

is more interested in what is happening around him than in his own thoughts and emotions while it is 

the opposite for an introvert (Zhang, 2008). Moreover, Zhang (2008) found that extroverts are more 

likely to find someone to help when he is having a problem than an introvert. Introversion is a 

personality trait that can be defined as the opposite of extroversion (Eysenck et al., 1985), but has also 

its own characteristics such as quietness, humbleness and being highly sensitive. Furthermore, 

introverts are cautious in processing information and persistent in solving problems by thinking about 

it by themselves before sharing it with others (S. Y. Lee et al., 2020). Extroverted people differentiate 

themselves from introverted people in stressful situations. They have a better resistance to stress in 

environments with time pressure and high information flows (Dewaele & Furnham, 1999).  

To  measure the extent of extroversion of the entrepreneur, the HEXACO-60 was used (Ashton & Lee, 

2009). This scale is based on lexical studies in different languages. Based on twelve languages, a set of 

six factors emerged to measure the dimensions of personality rather than the five factors from early 

English-language lexical studies (Ashton & Lee, 2007). The two-dimensional space of agreeableness 
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and neuroticism of the big five can better be explained by the three constructs of HEXACO; honesty-

humility, agreeableness and emotionality. Based on the twelve different languages, extroversion was 

found to be commonly connected with outgoing, lively, extroverted, sociable, talkative, cheerful, 

active versus shy, passive, withdrawn, introverted, quiet, and reserved (Ashton & Lee, 2007). Ashton 

& Lee (2007) translated these words into operationalized items about expressiveness, social boldness, 

sociability and liveliness.  

2.3 Educational background 

Effectuation is amongst others about selecting between possible effects that can be created with a set 

of means. There are three categories of means available to entrepreneurs. In the first place, ‘who I 

am’, consists of the stable traits, abilities and attributes of the entrepreneur. Second, ‘what I know’. 

This category consists of the entrepreneur’s education, experience and expertise. The last category, 

‘whom I know’, has to do with the network of the entrepreneur (Sarasvathy et al., 2008). Chandler et 

al. (2011) point out that future research is needed to explore the relationship between human capital 

(e.g. experience, expertise and education) and causation and effectuation processes. More research is 

thus needed on ‘what I know’. Research has been done on the influence of expertise on effectuation 

and causation (Dew, Read, et al., 2009; Harms & Schiele, 2012; Read & Sarasvathy, 2005; Ruiz-Jiménez 

et al., 2021). Furthermore, the role of experience on effectuation and causation has been investigated 

by (Dew, Read, et al., 2009; Harms & Schiele, 2012; Nelson, 2012). However, there is a limited amount 

of research done on educational background in relation to effectuation and causation.  

Causation has been the predominant logic taught in MBA education (Sarasvathy, 2001). Dew et al. 

(2009) investigated decision-making differences between expert entrepreneurs and MBA students 

(novices) and found that MBA students are less likely to use effectuation logic. This is in line with Pot 

(2013) who shows that entrepreneurs who follow an MBA study are more likely to use causal decision-

making processes than non-MBA students. Hence, an educational background in MBA studies might 

lead to a more causal approach, but when the entrepreneur becomes an expert or attain more 

experience this might change. Therefore, the educational background could have an impact on the 

decision-making approach of the entrepreneur. Mäkimurto-Koivumaa & Puhakka (2013) suggest that 

a mix of causation and effectuation is essential in management and economics education to respond 

to unexpected situations. Hence, an effectuation approach could also be taught to students. Barrick 

and Mount (1991) showed that extroversion traits such as sociable, talkative, assertive, active and 

gregarious would lead to effective performance in a management or sales function. These traits were 

less important in jobs such as assemblers, production workers, engineers and architects. Therefore, 

there seems to be a relationship between extroversion and someone’s job. This implies that there is 

probably also a relationship between extroversion and academic discipline since the job requires 
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academic knowledge about management or sales to fulfil this function. Therefore, the educational 

background could be a (partial) explanator of the effectuation or causation logic the entrepreneur uses 

in the venture creation process. 

However, not all entrepreneurs have followed a business study before they became an entrepreneur. 

As a result, it is harder to determine whether the educational background outside of business studies 

impacts the decision to adopt an effectuation or causation approach. The lack of education about 

causation logic for non-MBA students might lead to more effectuation in their venture creation 

because they are not familiar with causation logic. Furthermore, art students were found to have 

higher perceptual flexibility than non-art students (Chamberlain et al., 2018). Since flexibility is a 

construct of effectuation, this example shows another reason why educational background can have a 

mediating effect. Chandler et al. (2011) recommended future research to explore the relationship 

between education and causation and effectuation processes. Their call for future research was 

answered and the relationships between business education and effectuation and causation were 

investigated (Dew et al., 2009; Pot, 2013; Sarasvathy, 2001). However, I did not find literature on the 

relationship between educational background in different academic disciplines and effectuation and 

causation. Hence, I included educational background as a possible mediator.  

2.4 Relationships and conceptual framework 

Introversion as a dependent variable on the parameter: “readiness to act directly to a situation” has a 

low value which means a lot of thinking (exploring and planning activities) and less action (Dorner & 

Hille, 1995). In addition, they show that extroversion means a high readiness to react directly.  Based 

on these findings, introversion has a link to causation and extroversion to effectuation. Furthermore, 

Jensen & Ditiberio (1984) found that introverts have difficulties with writing long and complex theses 

because they want every word out before putting anything on paper. Introverts are blocked by too 

much reflection, while extroverts start writing even without planning and discovering their meaning 

as they write. This supports the idea that introverts rely on planning while extroverts rely on a more 

emergent approach in which flexibility and experimentation are important. Additionally, Coudounaris 

and Arvidsson (2021) found that extroversion has a positive and significant effect on experimentation 

and flexibility. This is supported by Shalender & Yadav (2019) who show that extroversion relates 

positively to strategic flexibility. Also, Robertson et al. (1999) suggest that flexibility is a competence 

that is more likely to be displayed by extroverted people. Moreover, Gocłowska et al. (2018) show that 

novelty seeking is positively linked to extroversion. This implies that trying new things 

(experimentation) is closely linked to extroversion. Furthermore, Lucas & Diener (2001) suggest that 

extroversion is associated with more impulsivity which can be linked to experimentation or flexibility. 

Hence, it is expected that extroversion will have a positive effect on the effectuation subconstructs 
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flexibility and experimentation. The research conducted by Coudounaris and Arvidsson (2021) suggests 

that there is no significant relationship between extroversion and affordable loss. However, I expect 

to find a positive relationship as extroverts are inclined to take more risks than introverts (Nicholson 

et al., 2006). Moreover, a study by Benischke et al. (2019) found that CEOs with high levels of 

extroversion are less likely to decrease their firm’s strategic risk-taking. Therefore, it is crucial for 

extroverted entrepreneurs to accurately assess the level of loss they can afford in their risk-taking 

practices more than for introverted entrepreneurs. Coudounaris and Arvidsson (2021) also did not find 

evidence for a positive relationship between extroversion and pre-commitments. However, I expect to 

find a positive relationship as Caliendo et al. (2009) suggest that to handle uncertainty it is important 

that an entrepreneur engages in network building. Extroverted people are characterized by their 

outgoing, sociable and talkative nature (Ashton & Lee, 2007). Given this, it is likely that a greater level 

of extroversion leads to more successful network building, which in turn results in the ability to make 

pre-commitments that reduce uncertainty. This is supported by Awwad & Al-Aseer (2021) who suggest 

that extroversion captures an individual’s level of ease and comfort in establishing social networks.  

Coudounaris and Arvidsson (2021) hypothesized that extroversion would have a positive effect on 

causation as well. However, they did not find evidence for this. As Dorner & Hille (1995) suggest that 

introverts are not likely to react directly to a situation and instead plan activities, it is expected that 

introverts are more causation oriented. Additionally, Eysenck (1962) suggests that extroverts act on 

the spur of the moment while introverts plan ahead. Hence, it is expected that a low level of 

extroversion will have a positive impact on causation, while a high level of extroversion will have a 

negative impact on causation. 

Humburg (2017) shows that higher extroversion is associated with a higher probability of choosing Law 

and Business and Economics (humanities and social sciences). Furthermore, he found that an extrovert 

student is less likely to choose a STEM (Science, Technology, Engineering and Mathematics) study. 

Increasing the level of extroversion leads to a shift from STEM studies to Law and Business and 

Economics. This implies that introversion is associated with STEM studies (natural/formal sciences). In 

addition, Vedel et al. (2015), found that science students (natural/formal sciences) scored significantly 

lower on extroversion than humanities and social sciences. Educational background is in this research 

included as a possible mediating variable. Educational background seems to be partially explained by 

extroversion/introversion while it also might affect effectuation/causation (Chandler et al., 2011). The 

mediating role of education is widely investigated and found in broad contexts (Bellani & Bia, 2019; 

Karlson & Birkelund, 2019; Sheikh et al., 2014). Crant (1996) and  Hamid et al. (2014) showed that 

education could also be a mediating variable in the business context. Crant (1996) showed that 

education is a mediator in the relationship between proactive personality and entrepreneurial 
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intentions. In addition, Hamid et al. (2014) showed that education plays a mediating role in the 

relationship between sustainability innovation and sustainable consumer behavior. This strengthens 

the reasoning of this research, that education might be a mediating variable in the relationship 

between extroversion and effectuation/causation.  The reason that extroversion has an effect on 

educational background in this framework is that extroverts are more likely to make a choice for 

humanities or social sciences while more introverts choose more often to do a natural/formal study 

(Humburg, 2017; Vedel et al., 2015). As mentioned in section 2.3, causation has been the predominant 

logic taught in MBA education (Dew et al., 2009; Pot, 2013; Sarasvathy, 2001). Hence, the educational 

background of those students might have an effect on the choice of whether to use effectuation or 

causation in the venture creation process.  

In a business study (social science) students train and improve their oral communication skills (Lamb 

et al., 2016), which could be linked to items of the HEXACO-60 that measure extroversion (Ashton & 

Lee, 2009). This means that students that choose a business study might become more extroverted 

during their studies. However, Humburg (2017) and Vedel et al. (2015) showed that introverted people 

are less likely to choose a social study while extroverted people are less likely to choose a STEM study. 

Therefore, it is more likely that the choice for a certain study is partly based on one’s extroversion 

rather than that education creates the level of one’s extroversion.  

Combining the theoretical considerations by Sarasvathy (2001), Dorner & Hille (1995), Shalender & 

Yadav (2019), Jensen & Ditiberio (1984), Coudounaris & Arvidsson (2021), Humburg (2017), Vedel et 

al. (2015), Chandler et al. (2011), Dew et al. (2009) and Pot (2013), gives us insight into possible 

relationships between one’s extroversion and effectuation/causation. Furthermore, it provides us with 

the possibility that educational background might be effected by extroversion, while it might 

influences effectuation/causation logic. Hence, the conceptual framework is presented as follows in 

figure 1.  
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Figure 1: Conceptual framework: Extroversion/introversion, educational background & effectuation/causation 

In the next paragraph, the relationships and the hypotheses are discussed.  

2.5 Hypotheses 

According to the research by Coudounaris and Arvidsson (2021), extroversion has a positive effect on 

experimentation and flexibility – subconstructs of effectuation. Therefore, I expect that this research 

will also show a positive relationship between extroversion and experimentation and flexibility. 

Extroverted people have a better resistance to stress in environments with time pressure and high 

information flows (Dewaele & Furnham, 1999). Entrepreneurs should remain flexible because the 

emerging structure of the company depends on contingent opportunities and investments (Chandler 

et al., 2011). Hence, we expect that extroverted entrepreneurs are more flexible than introverted 

entrepreneurs. As Lucas & Diener (2001) suggest that extroversion is associated with more impulsivity, 

we expect that extroversion is also positively related to experimentation. 

While Coudounaris and Arvidsson (2021) did not find evidence for the other subconstructs of 

effectuation, I expect that this research will reveal a positive and significant relationship between 

extroversion and both affordable loss and pre-commitments. This is because these constructs, 

together with flexibility and experimentation measure the effectuation construct (Chandler et al., 

2011). Furthermore, Nicholson et al. (2006) and Benischke et al. (2019) argue that extroverts are more 

likely to take (strategic) risks. Hence, it is crucial for extroverts to accurately determine the level of loss 

they can afford in their risk-taking practices more than for introverts. Additionally, due to their 

outgoing and sociable nature (Ashton & Lee, 2007), extroverts possess traits that are essential in 

network building. As a result, it is expected that a high level of extroversion is related to the ability to 

make pre-commitments. Hence, the hypothesis is stated as follows:  
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H1a: Extroversion has a positive effect on effectuation 

Hypothesis H1a was measured based on effectuation as a whole but also per subconstruct. I did this 

because it gives me the opportunity to say something about the extent of the effect that extroversion 

has on effectuation.  

Coudounaris and Arvidsson (2021) did not find significant evidence that extroversion has a negative 

effect on causation. However, Sarasvathy (2001) suggests that effectuation processes are the contrast 

of causation processes. Additionally, Eysenck (1962) suggests that extroverts tend to act impulsively, 

while introverts are more inclined to plan in advance. Hence, I expect that a high level of extroversion 

will have a negative effect on causation. Therefore, the following hypothesis has been created:  

H1b: Extroversion has a negative effect on causation.  

In H1a, I hypothesized that extroversion has a positive effect on effectuation. One of the subconstructs 

that measure effectuation is ‘pre-commitments’. As pre-commitments is a shared construct between 

effectuation and causation, the opposite could be true as well; extroversion could have a negative 

effect on pre-commitments as it is a subconstruct of causation.  

Humburg (2017) and Vedel et al. (2015) found evidence of a relationship between the level of 

extroversion and study choice. In order to investigate whether this relationship also exists in this 

research, the following hypotheses have been proposed:  

H2a: Extroversion has a positive effect on the chance of choosing a humanities/social science study 

H2b: Extroversion has a negative effect on the chance of choosing a natural/formal science study. 

The educational background of an individual is influenced by their level of extroversion (Humburg, 

2017; Vedel et al., 2015). However, education can also help to become more extroverted (or 

introverted) during his/her study (Lamb et al., 2016). Furthermore, scholars found that causation has 

been the predominant logic taught in MBA education (Dew et al., 2009; Pot, 2013; Sarasvathy, 2001). 

Therefore, an extrovert who chooses to study MBA  (social science) may, as a result of the education 

received, become more causation-oriented than if he had chosen a different field of study. Hence, the 

following hypotheses have been created: 

H3a: Educational background mediates the relationship between extroversion and effectuation. 

H3b: Educational background mediates the relationship between extroversion and causation.   

In these hypotheses, the mediating variable ‘educational background’ was investigated from six 

perspectives. Specifically, educational backgrounds in humanities, social sciences, natural/formal 

sciences, other, business studies, and non-business studies. The reason for investigating both business 
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and non-business studies alongside the three academic disciplines (and the category ‘other’) is that 

causation has traditionally been the predominant logic in business education (Dew et al., 2009; Pot, 

2013; Sarasvathy, 2001). As a result, the mediating role of business studies is expected to play an even 

more significant role than non-business studies on the choice for an effectuation or causation 

approach. As Chandler et al. (2011) have noted that further research is needed on the relationship 

between education and causation and effectuation processes, I have included all three academic 

disciplines in my research. No literature was found that other studies than business studies teaching 

anything about effectuation or causation. However, Chamberlain et al. (2018) showed art students are 

more flexible than non-art students. A possible reason for this phenomenon might be that art students 

are taught to be flexible. The reason to teach students to be flexible might not have the purpose that 

one will use this flexibility in venture creation. However, when a certain student decides to start a 

venture one day, he might use his flexibility to get rid of unsuccessful experiments and move to other 

experiments (McGrath, 1999), or to be prepared for a crisis (Kuckertz et al., 2020).  
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3. Methodology  

The purpose of this Master thesis is to find out whether the entrepreneur’s extroversion and 

educational background have an effect on the effectuation or causation approach one is using in the 

creation of a venture. To further advance the area of effectuation and causation research into a more 

mature phase (Edmondson & Mcmanus, 2007), I decided to do research in a quantitative way. Qualtrics 

online survey tool of the University of Twente was used to send out a questionnaire to Dutch-speaking 

entrepreneurs in the Netherlands. To answer the research question it was necessary to gather 

quantifiable data. For the data collection, it did not matter what type of entrepreneur someone was, 

in which sector he/she was active or how many employees there were working in the firm. To say 

something about the role of educational background (part of human capital) and the relationship with 

causation and effectuation processes (Chandler et al., 2011), information about the entrepreneur’s 

educational background was collected. By including entrepreneurs from different academic disciplines 

in the sample it was possible to discover new relationships. 

3.1 Sample 

An estimated number of 350 entrepreneurs were approached, 141 started the questionnaire, and 101 

completed all questions, leading to a response rate of 28.9%. After checking for outliers, three cases 

were deleted and a dataset with 98 participants remained. The profile of the participants was as 

follows: 68 males and 30 females with an average age of 37.5. Most entrepreneurs completed an HBO 

or WO Bachelor’s (57.1%) or a Master’s (29.6%). MBO was done by 9.2% of the participants and 

secondary school by only 3.1%. There was one person in the dataset that did a PhD. 74.5% of the 

entrepreneurs had an educational background in social sciences, while 13.3% were in natural/formal 

sciences and 3.1% in humanities. The other 9.2% of the entrepreneurs had another educational 

background. Of all entrepreneurs, 42.9% had an educational background in business studies. Most 

entrepreneurs had less experience as an entrepreneur than 20 years (88.8%). 9.2% was an 

entrepreneur for 20-29 years, while there were 2 people (2%) with experience between 30 and 39 

years. Most entrepreneurs started just one or two companies (87.8%). 10 entrepreneurs (10.2%) 

started three companies, one (1%) four and one (1%) five companies. The collection of the data 

happened between 25 October and 5 December 2022.  

3.2 Method 

To measure an entrepreneur’s level of extroversion, standardized items were used. McCrae (2011) 

argues that classic personality theories are outdated as the modifying influences of the social and 

cultural environment are not taken into account. To ensure that extroversion is measured in a way 

that is compliant with today's society structures (Coudounaris & Arvidsson, 2021), the HEXACO-60 
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scale from (Ashton & Lee, 2009) was used. The HEXACO-60 consists of honesty-humility, emotionality, 

extroversion, agreeableness, consciousness and openness to experience. Each of them contains ten 

items, but for this research, only the items that measure extroversion were used. The choice for this 

scale was made based on the recommendations from Coudounaris & Arvidsson (2021) to use this scale. 

The HEXACO-60 has been widely used already, including in studies by Costantini et al. (2015), 

Aghababaei & Arji (2014) and Lee et al. (2013). Ashton & Lee (2009) argue that researchers who wish 

to use the Big Five or the Dark Triad could use the HEXACO-60 as an efficient way to capture the same 

personality variance. In addition, García et al. (2022) showed that the HEXACO-60 is a useful instrument 

to conduct personality trait research and practice around the world. Ashton & Lee (2009) and Ristic et 

al. (2021) suggest that the HEXACO-60 is more suitable for brief surveys than the HEXACO-100 or 

HEXACO-200. To increase participation, reduce early quitting, and improve the quality of the 

outcomes, the HEXACO-60 seems most suitable (Galesic & Bosnjak, 2009). The participants had to 

answer ten five-point Likert-scale items about expressiveness, social boldness, sociability and liveliness 

(Ashton & Lee, 2007), ranging from strongly disagree (1) to strongly agree (5) (Ashton & Lee, 2009). 

In this research, the terms ‘effectuation’ and ‘causation’ are consistent with the constructs of Chandler 

et al. (2011) and hence might differ from the initial definition (Sarasvathy, 2001). The scales from 

Chandler et al. (2011) were used to measure effectuation and causation in a quantitative way. I 

considered using alternative quantitative scales from e.g. Fisher (2012) and Alsos & Clausen (2014), 

however, I am specifically studying the impact of an entrepreneur's extroversion on the approach they 

are using. As Coudounaris and Arvidsson (2021) were the only researchers to examine the relationship 

between personality traits and effectuation and causation logic, I chose to use the same scale for 

consistency. Chandler et al. (2011) operationalized effectuation by the subdimensions; 

experimentation, affordable loss, and flexibility, while causation has its own construct. Pre-

commitments is a shared subdimension that is both, an effectuation and a causation construct 

(Chandler et al., 2011). The scale of Chandler et al. (2011) is widely used in effectuation literature (e.g. 

Fischer et al., 2021; Deligianni et al., 2016; Smolka et al., 2018; Palmié et al., 2019). Hence, the scale 

seems useful to determine one’s preference for effectuation or causation. Effectuation consists of 

three sub-dimensions and has a shared dimension with causation (pre-commitments). Furthermore, 

causation has its own construct. The participants had to answer the items on a five-point Likert scale, 

from strongly disagree (1) to strongly agree (5) (Chandler et al., 2011).  

Next to the primary variables (extroversion, effectuation and causation), a filter question, some control 

variables and possible mediating variables were measured. To filter non-entrepreneurs out of the 

survey, the first question was: ‘are you an entrepreneur?’. Also, some control variables were measured 

e.g. gender, age, amount of years entrepreneur, and amount of ventures started by the entrepreneur. 
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In order to test the possible mediating effect of educational background, questions were asked about 

the entrepreneur’s highest educational level and the study he/she has done/is doing. I made four 

clusters based on academic discipline: humanities, social sciences, natural/formal sciences and other. 

Moreover, the differences between business and non-business studies were investigated to find out 

whether the causation logic, that was taught in MBA education (Dew et al., 2009; Pot, 2013; 

Sarasvathy, 2001), was a possible mediator in the relationship between extroversion and 

effectuation/causation processes.  

Before uploading the questionnaire, ethical approval from the ethics committee was needed. After the 

approval, I shared the questionnaire on Facebook, LinkedIn and Instagram. Furthermore, I sent all my 

entrepreneur connections a personalized message and asked people around me to send the 

questionnaire to entrepreneurs they know. I sent reminders to the entrepreneurs that did not answer 

the first time. Additionally, I approached some entrepreneurs in real life and asked them to fill in the 

questionnaire. Moreover, I hung up QR codes at Incubase and an employee from Incubase offered to 

share my questionnaire on their intranet. In addition, I attended a drink at Incubase where I talked to 

entrepreneurs and asked them to fill in the questionnaire. Lastly, I searched for e-mail addresses on 

the internet and sent 61 entrepreneurs a personalized e-mail. I did this because I thought that 

personalized emails would probably lead to a higher response ratio. All these activities were done to 

achieve as many respondents as possible.  

3.3 Analysis 

The analysis was done using SPSS version 27. In this program, the raw data was translated into useful 

tables and graphs. Based on these data, things could be said about the significance of the hypotheses 

and the relationships between the variables. Descriptive statistics provided a summary of the data 

from the sample. A confirmatory factor analysis was done in order to determine if the factors conform 

to what is expected based on Sarasvathy (2001). Furthermore, Chandler et al. (2011) suggest that the 

subconstructs are components of effectuation and help to define effectuation. Lastly, Coudounaris and 

Arvidsson (2021) also used a confirmatory factor analysis to test the hypotheses. Hence, a confirmatory 

factor analysis was done using Amos 26.  

To conduct a linear regression, some assumptions have to be met (Hair, 2009). A linearity test was 

done by making use of a scatterplot. A normality test was done using PP-plots and a correlation test 

was done using Spearman’s Rho. The dots in the PP-plots should be close to the line to meet the 

normality assumption (Stirling, 1982). The Spearman’s Rho was used because the questionnaire 

consists of ordinal measurement scales for the independent and dependent variables (Kruskal, 1958). 

The equal variance was tested by Levene’s test which should be non-significant. The independence of 
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the error term was determined by using the Durbin-Watson test and should be between 1.5 and 2.5 

(Hair, 2009). As all assumptions were met, a linear regression analysis was conducted to analyze 

possible relationships between the independent variable (extroversion) and the dependent variables 

(effectuation and causation constructs) (Su et al., 2012). To find out whether educational background 

has an effect on study choice, I created dummy variables for the different educational backgrounds. 

To measure the mediating role of educational background, I used the software of PROCESS v4.2 from 

Hayes for SPSS. Furthermore, dummy variables were created to test the role of control variables in the 

regression model. An analysis of variance (ANOVA) was done in SPSS 27 to investigate how much of 

the variance in the dependent variable has been explained by the different control variables. I did this 

because only one hypothesis was supported.  

To measure the reliability of the constructs, I used Cronbach’s alpha and the construct reliability based 

on the Principal Component Analysis. To ensure that the constructs are reliable, Cronbach’s alpha 

should be above 0.7 (Tavakol & Dennick, 2011). In addition, I checked for convergent validity by looking 

for similar patterns between related constructs. Convergent validities of r > 0.7 are recommended 

while r < 0.5 should be avoided (Carlson & Herdman, 2012). To check for discriminant validity, I used 

the average variance extracted (AVE). This value must be higher than 0.5 (Fornell & Larcker, 1981).  
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4. Results and data analysis  

4.1 Confirmatory factor analysis 

To test the fit of the model, a confirmatory factor analysis was done in Amos 26. The model showed 

that there is not a good fit as RMSEA was 0.068 and CFI was 0.681 (H. Kim et al., 2016). Chi-square is 

567.7 with a degree of freedom of 391. As the initial model reached the iteration limit, I deleted e29 

which had a value of -6.963 and a standard error of 38.153. This option was chosen as it resulted in 

the least alteration to the model. Otherwise, I had to delete the whole item (Precom1), which would 

have a big effect on Precom2 and on the items of the other subconstructs. After deleting e29 from 

Precom1, the minimum model fit was achieved. The RMSEA of 0.068 is between 0.05 and 0.08 which 

and therefore acceptable (Maltby et al., 2016; Marsh & Hocevar, 1985). Furthermore, the CMIN/DF is 

less than 2 which is good (Maltby et al., 2016; Marsh & Hocevar, 1985). However, the CFI is not even 

close to 0.9, which means that the fit is not good (H. Kim et al., 2016). Furthermore, 14 items have a 

factor loading below the cut-off point of 0.5 (Carlson & Herdman, 2012). I considered deleting several 

items to improve the model fit, but I decided not to do that as I used validated scales. Nevertheless, in 

the next paragraph, I continued with hypothesis testing based on the existing model in figure 2. I did 

so because I wanted to adhere to the future research recommendations of Coudounaris and Arvidsson 

(2021) and investigate whether a more up-to-date scale (HEXACO-60) would have different outcomes 

compared to the outdated scale that was used in their study. The corresponding correlations among 

the constructs are shown in table 1 and are below the threshold of 0.7. Therefore, there is no 

multicollinearity problem (Dormann et al., 2013; Prunier et al., 2015). 
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Table 1: Spearman's rho correlation matrix (N=98)

 

4.2 Hypotheses testing 

Linear regression was done in SPSS 27 to test whether the hypotheses should be accepted or rejected. 

To execute a linear regression, some assumptions must be met (Hair, 2009). In the first place, there 

should be a linear pattern between the dependent variable and the independent variables. The 

scatterplots show that there are linear relationships between the independent variables and the 

dependent variable, see Appendix D. Furthermore, the variables have to be normally distributed. As 

shown in Appendix D, the dots in the PP-plots are close to the line, meaning that the normality 

assumption is met. The homoscedasticity assumption is also met because equal variance was found in 

different groups, see Appendix F. The assumption for the independence of the error term was met as 

all constructs had values between 1.5 and 2.5 in the Durbin-Watson test, see Appendix D. This means 

that there is no auto-correlation between the residuals and the variables. As described in the previous 

Figure 2: CFA Measurement Model 
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paragraph, there is no multicollinearity problem as the correlations among the constructs are below 

0.7. As all assumptions are met, I can run the regression analysis. 

Table 2: Hypotheses testing (N = 98)

 

The relationship between extroversion and effectuation was insignificant (𝛽 = 0.051, p = 0.617). 

Moreover, no significance was found for extroversion on the separate constructs of effectuation. Only 

the relationship between extroversion and experimentation was close to significance (𝛽 = 0.197, p = 

0.052). Hence, H1a was not supported. Extroversion was found insignificant on causation (𝛽 = 0.119, p 

= 0.236) and the constructs of causation were separately also insignificant. Therefore, I can state that 

H1b was not supported. 

To test whether extroversion has a positive effect on choosing a humanities or social science study, a 

dummy variable was used. Natural/formal sciences and other got a 0 and humanities and social 

sciences 1. To test whether extroversion has a negative effect on choosing natural/formal sciences, 

natural/formal sciences got a 1 and Humanities and Social sciences got a 0. Extroversion was found to 

have a positive significant effect on choosing a humanities/social science study (𝛽 = 0.200, p = < .05). 

Hence, H2a was accepted. However, no evidence was found for the negative relationship between 

extroversion and natural/formal sciences  (𝛽 = 0.002, p = 0.983). Hence, H2b was not supported. 

To measure whether educational background has a mediating role in the relationship between 

extroversion and effectuation, PROCESS v4.2 from Hayes was used. It was found that educational 

background as a mediator between extroversion and effectuation has no significant effect (LLCI= -

0.0371, UCLI= 0.1172) (i.e., H3a is not supported). Also, no evidence was found for the mediation of 

educational background on the relationship between extroversion and causation (LLCI = -0.0822, ULCI= 

0.1874) (i.e., H3b is not supported). However, I found a tendency towards significance that 

entrepreneurs with an educational background in business studies are more likely to use the 

effectuation logic (𝛽 = 0.181, p = 0.074). This is surprising as scholars have argued that causation is the 

predominant logic taught in business education (Dew et al., 2009; Pot, 2013; Sarasvathy, 2001). The 

analysis of moderating effects may also be relevant. Existing literature shows that educational 

background could be a moderating variable (Ma et al., 2019; Staudt et al., 2022). However, I did not 
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find any evidence for the moderating role of educational background on the relationship between 

extroversion and effectuation/causation in our study. 

4.3 Effects of control variables 

As only one hypothesis was supported, I checked what the role of the control variables was in the 

regression model. Therefore, I created dummy variables for the different categories of the control 

variables. Afterwards, I added the dummy variables as independent variables next to extroversion in 

the regression model. This resulted in the outcomes that are shown in Appendix E. In table 3, an 

overview is given of the significant relationships. 

Table 3: Regression model with control variables included

 

No significant differences were found between men and women on the predicted likelihood to use 

effectuation logic when taking extroversion into account. However, I found that, on average, being a 

woman has a negative effect on being causation-oriented. The difference between women and men is 

substantial and statistically significant after extroversion was taken into account (𝛽 = -0.390, p < 0.05). 

Furthermore, women have, on average, a negative effect on pre-commitments, after extroversion was 

taken into account (𝛽 = -0.502, p < 0.05). No significant differences were found between gender on the 

other (sub)constructs.  

In addition, entrepreneurs aged 30 to 39 (𝛽 = 0.562, p < 0.05) and 40 to 49 (𝛽 = 0,669, p < 0.05) are on 

average more flexible than people aged 60 to 69 after extroversion was taken into account. No 

significant differences were found between age groups on the other (sub)constructs of effectuation 

and causation. Also, no significance was found for any of the levels of education on effectuation and 
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causation, when extroversion was taken into account. In addition, no significance was found for years 

of experience as a predictor of effectuation or causation, after extroversion was taken into account. 

Lastly, no significance was found for the amount of ventures an entrepreneur has started on any of 

the (sub)constructs of effectuation and causation.  

4.4 Analysis of variance  

I attempted to uncover the causes behind the lack of support for the hypotheses by examining 

differences in means and evaluating the impact of control variables on the dependent variables. I 

already tested the impact of the control variables on the regression model in the previous paragraph. 

To find differences in means between control variables and to say something about the variance that 

is explained by the control variables, I employed a One-way ANOVA in SPSS 27. As described in 4.2, the 

normality assumption was met. Furthermore, the independence assumption was met as the 

observations within each sample are independent. Levene’s test showed homogeneity of variance 

across groups, see table 4. Also, the sample size assumption was met as the dataset existed of 98 

entrepreneurs. The reasoning behind this One-way ANOVA was the possibility that the control 

variables may have played a significant role in the dependent variable’s variance, resulting in the non-

supported hypotheses. To do a One-way ANOVA, all independent variables had to be categorical. 

Therefore, I recoded the item ‘age’ into ‘age groups’. All results of the One-way ANOVA and Levene’s 

test, are shown in Appendix F, while the significant outcomes are presented in table 4. As the p-value 

of Levene’s test is non-significant in all cases, the variance in each group is found to be equal.  

Table 4: ANOVA table

 

A significant difference in means was found between gender in relation to the causation construct (F= 

7.478, df= 1, 96, p= 0.007) with an effect size of Eta2 = 0.072, see Appendix G. This means that 7.2% of 

the variance in the causation construct is explained by gender. In addition, I found a significant 

difference in means for gender on the pre-commitments subconstruct (F= 5.646, df= 1, 96, p= 0.018). 

The strength of the effect, Eta2 was 0.056, indicating that 5.6% of the variance in the pre-commitments 

subconstruct is accounted for by gender, see Appendix G. 

Furthermore, a significant difference in means was found between age and the flexibility subconstruct 

(F= 2.591, df= 4, 93, p= 0.042). The strength of the effect, Eta2 was 0.100, see Appendix G. This means 

that 10.0% of the variance in the flexibility subconstruct can be explained by age. 
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Also, a significant difference in means was found in the years of experience on pre-commitments (F= 

3.544, df= 3, 94, p= 0.018), where 10.2% of the variance in pre-commitments is explained by years of 

experience (Eta2 = 0.102), see Appendix G. Another significant difference was found for the number of 

companies started and flexibility (F= 5.357, df= 4, 93, p= 0.001), where 18.7% of the variance in 

flexibility is explained by the number of companies started by an entrepreneur (Eta2 = 0.187), see 

Appendix G.  

Control variables explain a significant amount of the variance in the causation construct and the 

subconstructs, pre-commitments and flexibility, making the regression analysis outcomes more 

understandable. Thus, the control variable ‘gender’ significantly contributes to the regression model 

for causation and pre-commitments; the control variable ‘age’ significantly contributes to the 

regression model for flexibility; ‘years of experience’ significantly contributes to the regression model 

for pre-commitments; and ‘the number of companies found by the entrepreneur’ significantly 

contributes to the regression model for flexibility. This means that the reliability of the outcomes of 

the regression model for the construct causation and the subconstructs pre-commitments and 

flexibility are questionable.  

4.5 Reliability and validity  

The reliability of the constructs is calculated in table 5 with the use of CFA and the estimation of 

Cronbach’s alpha of the six constructs. Table 5 reveals that not all constructs have construct reliabilities 

above 0.7, but the average construct reliability is 0.734. The calculated constructs reliabilities via CFA 

are the following: 1: Causation = 0.862, 2: Experimentation = 0.864, 3: Extroversion = 0.768, 4: 

Affordable Loss = 0.878, 5: Pre-commitments = 0.516, and 6: Flexibility = 0.514.  
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Table 5: Standardized factor loadings, variance extracted, and construct reliability (N = 98) 

 

In addition, the Cronbach’s alpha of the seven constructs was calculated in SPSS 27: Causation= 0.755, 

Experimentation= 0.759, Affordable loss= 0.728, Flexibility= 0.525, Pre-commitments= 0.699, 

Extroversion: 0.433. The average Cronbach’s alpha is 0.645. The Cronbach’s alpha for Flexibility, Pre-

commitments and Extroversion is below the critical value of 0.7 (Tavakol & Dennick, 2011). However, 

scholars argue about the minimum of 0.7 and suggest that a Cronbach’s alpha between 0.5 and 0.7 

has moderate (acceptable) reliability (Ekolu, 2019; Hinton et al., 2004). In that sense, only the items 

from extroversion were not reliable. However, as the average Cronbach’s alpha has moderately 

acceptable reliability, and because the constructs were validated, the confirmatory factor analysis was 

still executed.  

To evaluate convergent validity, I looked for the factor loadings of the items in table 5. First, the factor 

loadings of eleven items were below 0.5. As only 6 out of the 30 values of factor loadings were above 

0.7, this provides evidence that there is no convergent validity (Carlson & Herdman, 2012). 

Furthermore, the range of the factor loadings of related constructs is between 0.141 (Flex2) and 0.808 

(AffLoss2), showing no convergent validity (Taherdoost, 2016). The average variance extracted (AVE) 

of the different constructs is 0.555. Since the AVE is greater than 0.5, and the square root of AVE is 

higher than the correlation among the constructs, see table 1, discriminant validity is satisfied (Fornell 

& Larcker, 1981). The constructs explain more information through their items than through inter-

relationships with each other. 
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5. Discussion  

5.1 Contributions to effectuation literature  

Alsos et al. (2017) showed that the role of entrepreneurial identity plays an important role in the 

entrepreneurs’ choice for an effectual or causal behavior. A recent study  by Coudounaris and 

Arvidsson (2021) revealed that personality traits have a significant effect on effectuation and causation 

logic in the Estonian IT sector. Specifically, they found that extroversion is positively related to 

experimentation and flexibility. However, my findings reveal that effectuation and causation logic 

under Dutch-speaking entrepreneurs in the Netherlands cannot be predicted by extroversion (i.e., H1a 

and H1b are not supported).  

That I did not find evidence for a significant relationship between extroversion and effectuation and 

causation could have different reasons. In the first place, the context in which I did my research differs 

from the study by Coudounaris and Arvidsson (2021). My research was done in the Netherlands while 

theirs was done in Estonia. Hence, cultural differences might affected the results (Stienstra et al., 

2016). Second, in their study, they included managers and entrepreneurs, while I only included 

entrepreneurs. Lastly, Coudounaris and Arvidsson (2021) focused on the IT industry while I included 

entrepreneurs in all kinds of industries. I did this on purpose as I wanted to make my research 

applicable to entrepreneurs in general, and because it was more doable to gather enough 

entrepreneurs. However, this might have led to different outcomes than the study by Coudounaris and 

Arvidsson (2021). Therefore, I showed that their results are not generalizable in every context.  

The mediating role of educational background was not significant (i.e., H3a and H3b are not 

supported). However, I found a positive and significant relationship between extroversion and 

humanities/social sciences, thus providing support for H2a. This is in line with Humburg (2017) and 

Vedel et al. (2015) who suggest that extroverted people are more likely to choose a humanities or 

social science study. However, I did not find evidence that introverted people are more likely to choose 

a natural/formal science study (i.e., H2b is not supported). Hence, I showed that outcomes of the 

studies by Humburg (2017) and Vedel et al. (2015) about extroverted people are generalizable in the 

Dutch context, but I showed that the results for introverts are not generalizable into the Dutch context. 

Furthermore, I found a tendency to the significance that people who did a business study are more 

likely to use the effectuation logic. This is surprising as scholars have argued that causation is the 

predominant logic taught in business education (Dew et al., 2009; Pot, 2013; Sarasvathy, 2001). Hence, 

I contribute to the effectuation literature that some literature about extroversion in relation to 

effectuation needs to be revised as it might be not relevant anymore in certain contexts.  
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No significance was found for H1a and H1b, but significant differences were discovered between 

groups. The study shows that there is a significant difference between men and women in terms of 

their usage of causation logic (𝛽 = -0.390, p < 0.05), with women being less likely to employ the 

causation logic. This negative relationship is surprising, as Melo et al. (2019) found that women tend 

to exhibit the traits of a causal perspective, such as conducting more thorough research and taking 

more time in the planning and decision-making process. Hence, I showed that their results are not 

generalizable in every context. My research uncovered a notable disparity, with women being less 

inclined to utilize pre-commitments as compared to men (𝛽 = -0.502, p = 0.019). It is challenging to 

determine the reason behind this difference, as pre-commitments encompasses both causation and 

effectuation. It may be that women view acquiring necessary resources and implementing plans as less 

crucial or prioritize flexibility, cost-minimization, and uncertainty reduction to a lesser extent than men 

(Chandler et al., 2011). 

Additionally, entrepreneurs aged 30 to 39 (𝛽 = 0.562, p < 0.05) and 40 to 49 (𝛽 = 0,669, p < 0.05) are 

on average more flexible than people aged 60 to 69 when taking extroversion into account. Bluedorn 

& Martin (2008) argue that the age of an entrepreneur is important in explaining one’s flexibility. They 

found that the older the entrepreneur, the less stress was reported and the greater the perceived 

temporal flexibility of work. However, my research findings do not align with this theory, as there is no 

clear pattern linking age and flexibility in my data. Hence, I contribute to the literature that the study 

results by Bluedorn & Martin (2008) are not applicable in the Dutch context. 

5.2 Practical implications 

The findings of this research reveal that extroversion is not a predictor of one’s effectuation or causal 

logic. Therefore, the entrepreneurs’ level of extroversion will not provide the stakeholders with an 

explanation for certain actions or choices.  

In addition, the findings show that causation, which is the predominant logic in MBA education, is not 

of big importance in one’s venture creation process as effectuation logic has been used widely by 

business graduates. This implies that causation might be less important in the venture creation process 

than effectuation. Hence, MBA policymakers and lecturers should consider paying more attention to 

effectuation instead of causation logic. They can do so by exposing their students to an unusual 

situation in which the students are forced to be flexible and creative and to try different approaches 

in order to find the best solution to the problem.  

Another practical contribution of this study is that stakeholders will better understand the decisions 

of the entrepreneur based on his/her gender. Stakeholders now know that women are less likely to 
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make pre-commitments and adopt a planning approach. Overall, these findings allow stakeholders to 

have a better grasp of the reasoning behind an entrepreneur’s decisions. 

5.3 Limitations and future research 

Next to the useful contributions, this study has also some limitations. First of all, the low construct 

reliability/ Cronbach’s alpha for flexibility, extroversion, and pre-commitments might threaten the 

reliability of the outcomes. A cutoff point that is regularly used for Cronbach’s alpha or construct 

reliability is 0.7 (Tavakol & Dennick, 2011). However, some scholars argue that a Cronbach’s alpha 

between 0.5 and 0.7 shows moderate (acceptable) reliability (Ekolu, 2019; Hinton et al., 2004). 

However, a lower Cronbach’s alpha/ construct reliability leads to less reliable outcomes. I have 

considered deleting those items to increase Cronbach’s alpha/ construct reliability, but as the 

constructs and items were validated in previous studies, I did not. Furthermore, the convergent validity 

was poor as the factor loadings of several items were below the cutoff point of 0.5 (Carlson & Herdman, 

2012). I considered deleting those items to improve the model fit, but I decided not to do that as I used 

validated scales. To make sure that the reliability and validity will be better, future studies should come 

up with better items for the flexibility and pre-commitments constructs from Chandler et al. (2011). 

In addition, the HEXACO-60 needs to be revised as the items have low factor loadings and poor 

Cronbach’s alpha/ construct reliability. A possible cause for this might be the reverse-coded items as 

people might read them too fast and miss that the item is reverse-coded. Van Sonderen et al. (2013) 

found that reverse-worded items appear to increase the risk of inattention and confusion. In addition, 

the model fit was not good. As the scales were validated, I did not delete any items from the model. 

However, Weijters & Baumgartner (2012) suggest that factor models featuring reversed items tend to 

display weaker factor loadings. Therefore, a new scale must be created in which the extroversion 

construct will be measured without reverse-coded items.  

Another limitation of my thesis is that the control variables had a significant contribution to the 

variance in causation and the subconstructs pre-commitments and flexibility. As 7.2% of the variance 

in causation was explained by gender, an explanation was found for the non-significance of H1b. This 

suggests that gender was an important factor in whether an entrepreneur would use the causation 

logic. Furthermore, 5.6% of the variance in pre-commitments was accounted for by gender, while 

10.2% was explained by years of experience. As 15.8% of the variance in pre-commitments was 

explained by other variables than extroversion, it is not surprising that I did not find significance for 

the relationship between extroversion and effectuation/causation. As 18.7% of the flexibility 

subconstruct is explained by the number of companies started by the entrepreneur and 10.0% by the 

age of the entrepreneur, another reason for the non-significance of H1a was found.  
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I found a tendency towards significance that business graduates are more likely to use effectuation 

than causation logic in their venture creation process. To find out whether the literature about the 

relationship between business studies and effectuation/causation logic by Dew et al. (2009), Pot (2013) 

and Sarasvathy (2001) is not relevant anymore, a replication of this study with a larger sample is 

needed in different countries. Furthermore, researchers should consider other possible mediating 

variables, that might influence the relationship between extroversion and effectuation/causation logic. 

Finally, the study has the limitation that other personality traits than extroversion were not included. 

Future scholars should take these personality traits also into account, such as Coudounaris and 

Arvidsson (2021) did, but include educational background to check for possible mediating or 

moderating effects.  

I found that women are less likely to use causation logic and pre-commitments to reduce uncertainty. 

More evidence is needed to find out whether these relationships are significant in different contexts. 

In order to do so, a larger sample is needed in which the amount of men and women that participate 

in the questionnaire is equal. Future researchers should investigate why women are less likely to make 

pre-commitments. They should examine whether this is because women view acquiring necessary 

resources and implementing plans as less crucial or prioritize flexibility, cost-minimization, and 

uncertainty reduction to a lesser extent than men (Chandler et al., 2011).  

6. Conclusion 

The aim of this study was to answer the research question ‘To what extent does the entrepreneur’s 

level of extroversion have an effect on effectuation/causation and what is the role of educational 

background?’. I investigated whether extroversion can predict an entrepreneur’s preference for a 

causal or effectuation approach. Furthermore, I assessed the potential mediating effects of 

educational background. In addition, I examined the possible relationships between extroversion and 

one’s study preference (educational background) in order to test whether the existing theory is still 

relevant. This study did not find a relationship between extroversion and effectuation or causation. 

Moreover, no significant mediating effect of educational background was found. This research shows 

that extroverted people are more likely to choose a humanities/social science study. No evidence 

was found for a relationship between extroversion and choosing a natural/formal science study.  

My research extended the existing literature on effectuation by showing that the findings of 

Coudounaris and Arvidsson (2021) are not applicable in the Dutch context. My research also revealed 

that women are less likely to use causation logic and make pre-commitments than men. Next to that, 

I found that entrepreneurs aged 30 to 39 and 40 to 49, on average, are more flexible than people 

aged 60 to 69. This is surprising as Bluedorn & Martin (2008) argue that older entrepreneurs are 
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more flexible. From a practical perspective, this research points out that study program developers 

and teachers should consider giving effectuation a more prominent role in business education.  
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Appendices 

Appendix A: Items Chandler for measuring effectuation/causation 
Causation  

• We analysed long run opportunities and selected what we thought would provide the best 

returns. 

• We developed a strategy to best take advantage of resources and capabilities. 

• We designed and planned business strategies. 

• We organized and implemented control processes to make sure we met objectives. 

• We researched and selected target markets and did meaningful competitive analysis. 

• We had a clear and consistent vision for where we wanted to end up. 

• We designed and planned production and marketing efforts. 

Experimentation (effectuation) 

• We experimented with different products and/or business models.  

• The product/service that we now provide is essentially the same as originally conceptualized 

(reverse coded). 

• The product/service that we now provide is substantially different than we first imagined. 

• We tried a number of different approaches until we found a business model that worked. 

Affordable loss (effectuation) 

• We were careful not to commit more resources than we could afford to lose.  

• We were careful not to risk more money than we were willing to lose with our initial idea.   

• We were careful not to risk so much money that the company would be in real trouble 

financially if things didn't work out. 

Flexibility (effectuation) 

• We allowed the business to evolve as opportunities emerged.  

• We adapted what we were doing to the resources we had.  

• We were flexible and took advantage of opportunities as they arose. 

• We avoided courses of action that restricted our flexibility and adaptability. 

Pre-commitments  

• We used a substantial number of agreements with customers, suppliers and other 

organizations and people to reduce the amount of uncertainty.  

• We used pre-commitments from customers and suppliers as often as possible 

Appendix B: The 10 items from the HEXACO-60 scale  
1. I feel reasonably satisfied with myself overall. 

2. I rarely express my opinions in group meetings. (R)  

3. I prefer jobs that involve active social interaction to those that involve working alone. 

4. On most days, I feel cheerful and optimistic. 

5. I feel that I am an unpopular person. (R) 

6. In social situations, I'm usually the one who makes the first move.  

7. The first thing that I always do in a new place is to make friends.  

8. Most people are more upbeat and dynamic than I generally am. (R) 

9. I sometimes feel that I am a worthless person. (R) 
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10. When I'm in a group of people, I'm often the one who speaks on behalf of the group.   

Appendix C: Questionnaire in Dutch 
Controle vragen: 

1. Ik ben ondernemer (nee/ja) 

2. Wat is uw geslacht? (man/vrouw/anders) 

3. Wat is uw leeftijd? (categorieën) 

4. Wat is uw hoogst genoten/huidige opleiding? (categorieën) 

5. Welke studierichting heeft u gedaan? (alfa wetenschappen, gamma wetenschappen, bèta 

wetenschappen) 

6. Hoe lang bent u al ondernemer? (categorieën) 

7. Hoeveel bedrijven heeft u? (1,2-5,6-10, meer dan 10 bedrijven) 

Causation: 

Geef aan in hoeverre u het eens bent met de volgende stellingen: 

8. We hebben lange termijn kansen geanalyseerd en de kansen waarvan we dachten dat deze 

het beste rendement zouden opleveren geselecteerd.   

9. We hebben een strategie ontwikkeld om de middelen en capaciteiten optimaal te benutten. 

10. We hebben bedrijfsstrategieën ontworpen en gepland. 

11. We hebben controleprocessen georganiseerd en geïmplementeerd om ervoor te zorgen dat 

we de doelstellingen halen. 

12. We onderzochten en selecteerden doelmarkten en deden een concurrentieanalyse. 

13. We hadden een duidelijke en consistente visie op waar we wilden eindigen. 

14. We hebben productie- en marketinginspanningen ontworpen en gepland. 

Experimenteren 

Geef aan in hoeverre u het eens bent met de volgende stellingen: 

15. We hebben geëxperimenteerd met verschillende producten en/of business modellen. 

16. Het product/de dienst die we nu leveren is in wezen hetzelfde als oorspronkelijk 

geconceptualiseerd (omgekeerd gecodeerd). 

17. Het product/de dienst die we nu leveren is wezenlijk anders dan we ons eerst hadden 

voorgesteld. 

18. We probeerden een aantal verschillende benaderingen totdat we een business model vonden 

dat werkte. 

Veroorloofbare verliezen 

Geef aan in hoeverre u het eens bent met de volgende stellingen: 

19. We zorgden ervoor dat we niet meer middelen inzetten dan we ons konden veroorloven te 

verliezen. 

20. We waren voorzichtig om niet meer geld te riskeren dan we bereid waren te verliezen met ons 

oorspronkelijke idee. 

21. We zorgden ervoor dat we niet zoveel geld riskeerden dat het bedrijf in financiële problemen 

zou komen als het niet goed zou gaan. 

Flexibiliteit 

Geef aan in hoeverre u het eens bent met de volgende stellingen: 
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22. We lieten het bedrijf evolueren naarmate de kansen zich voordeden. 

23. We hebben wat we deden aangepast aan de middelen die we hadden. 

24. We waren flexibel en benutten kansen zodra ze zich voordeden. 

25. We vermeden acties die onze flexibiliteit en ons aanpassingsvermogen beperkten. 

Vooraf gemaakte afspraken  

Geef aan in hoeverre u het eens bent met de volgende stellingen: 

26. We hebben een flink aantal overeenkomsten aangegaan met klanten, leveranciers en andere 

organisaties en mensen om de hoeveelheid onzekerheid te verminderen. 

27. We hebben zo vaak mogelijk gebruik gemaakt van vooraf gemaakte afspraken met klanten en 

leveranciers. 

Vragen over extraversie/introversie: 

28. Alles bij elkaar heb ik wel een tevreden gevoel over mijzelf. 

29. Ik geef zelden mijn mening in groepsbijeenkomsten. (R) 

30. Ik heb liever een baan waarin men veel met andere mensen omgaat dan één waarin men 

alleen dient te werken. 

31. De meeste dagen voel ik me blij en optimistisch. 

32. Ik heb het gevoel dat ik een impopulair persoon ben (R) 

33. Als ik anderen ontmoet, ben ik meestal diegene die het contact op gang brengt. 

34. Het eerste dat ik altijd doe als ik ergens nieuw ben, is vrienden maken. 

35. De meeste mensen zijn levenslustiger en dynamischer dan ik over het algemeen ben. (R) 

36. Soms heb ik het gevoel dat ik een waardeloos persoon ben. (R) 

37. Als ik met andere mensen samen ben, ben ik vaak de woordvoerder van de groep. 

Appendix D: Linear regression assumptions  
 

 

Figure 3: Linearity of the phenomenon, DV: Effectuation 
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Figure 4: Linearity of the phenomenon, DV: Caus (the construct) 

 

Figure 5: Linearity of the phenomenon, DV: Experimentation 
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Figure 6: Linearity of the phenomenon, DV: Affordable loss 

 

Figure 7: Linearity of the phenomenon, DV: Flexibility 
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Figure 8: Linearity of the phenomenon, DV: Pre-commitments 

 

Figure 9: Linearity of the phenomenon, DV: Causation (subconstruct) 



52 
 

 

Figure 10: Normality of the phenomenon, DV: Effectuation 

 

 

Figure 11: Normality of the phenomenon, DV: Caus (the construct) 
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Figure 12: Normality of the phenomenon, DV: Experimentation 

 

 

Figure 13: Normality of the phenomenon, DV: Affordable loss 
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Figure 14: Normality of the phenomenon, DV: Flexibility 

 

 

Figure 15: Normality of the phenomenon, DV: Pre-commitments 
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Figure 16: Normality of the phenomenon, DV: Causation (the subconstruct) 

 

 

   

Figure 17: Independence of the error term, DV: Effectuation 

 

 

Figure 18: Independence of the error term, DV: Caus (the construct) 
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Figure 19: Independence of the error term, DV: Experimentation 

  

Figure 20: Independence of the error term, DV: Affordable loss 

  

Figure 21: Independence of the error term, DV: Flexibility 

  

Figure 22: Independence of the error term, DV: Pre-commitments 

  

Figure 23: Causation (the subconstruct) 
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Appendix E: Linear regression with dummy variables 

E1. Dummy for Gender 
Table 6: Dummy for Gender 
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E2. Dummies for Age 
Table 7: Dummies for Age
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E3. Dummies for Educational Level 
Table 8: Dummies for Educational Level
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E4. Dummies for Years of Experience 
Table 9: Dummies for Years of Experience
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E5. Dummies for Amount of companies started by the entrepreneur 
Table 10: Dummies for Amount of companies started by the entrepreneur
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Appendix F: ANOVA table 
Table 11: ANOVA Table

 

Appendix G: ANOVA with sum of squares and Eta squared 
Table 12: ANOVA with sum of squares and Eta squared

 


