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Abstract: Despite the irreducible presence of uncertainty in entrepreneurship, how an entrepre-

neur should make decisions when facing it remains a matter of debate. Both sides of this argument are 

captured in the theory of effectuation, however, within effectuation literature it remains insufficiently 

clear what leads to effectual or causal decision-making behaviour. This research explorers personal-

level antecedents of entrepreneurial decision-making using the dispositional trait intolerance of un-

certainty while paying special attention to the role of the entrepreneur’s gender. Based on a data set 

gathered in South-Africa and The Netherlands responses of 242 entrepreneur in total were assessed 

via quantitative methods. The results show that intolerance of uncertainty is positively correlated with 

causation but not effectuation. The sub-constructs inhibitory anxiety and prospective anxiety are pos-

itively related to effectuation and causation respectively. No significant effects based on gender are 

found. This research partly fills the gap in personal-level antecedents in effectuation literature. The 

results show that intolerance of uncertainty and inhibitory anxiety significantly predict causation 

whereas prospective anxiety is positively related to effectuation. As such, this research contributes to 

both effectuation and intolerance of uncertainty literature. However, future research is needed to val-

idate the results and to further identify personal-level antecedents of entrepreneurial decision-mak-

ing. 
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I. INTRODUCTION 

The irreducible presence of uncertainty is 

central to entrepreneurship research (Gunther 

McGrath, 1999; McMullen & Shepherd, 2006). 

How an entrepreneur should deal with this un-

certainty has become a focal as well as a divi-

sive point in several streams of entrepreneurial 

research. One of these divided streams is en-

trepreneurial decision-making literature 

(Shepherd, Williams, & Patzelt, 2015). 

Sarasvathy´s (2001) theory of effectuation 

has risen to prominence in the last two decades 

(Kitching & Rouse, 2020). This theory juxta-

poses both sides of the debate within entrepre-

neurial decision-making literature (Chris 

Welter, Mauer, & Wuebker, 2016). The tradi-

tional planning school is represented as the 

causation approach. Uncertain futures are to 

be predicted based on collected data, rigorous 

analysis and extensive planning (Delmar & 

Shane, 2003). The emergent school is repre-

sented in the effectual approach. Based on the 

premise that the future is unpredictable it pos-

tulates that one should control what is directly 

in one’s possession rather than trying to pre-

dict the unpredictable (Grégoire & Cherchem, 

2020; Sarasvathy, 2001).  

Despite its prominence, current effectuation 

literature has been subjected to several criti-

cisms. Initially it was stated that effectual deci-

sion-making behaviour is predominantly em-

ployed by expert entrepreneurs (e.g. (Dew, 

Read, Sarasvathy, & Wiltbank, 2009; Read & 

Sarasvathy, 2005; Sarasvathy, 2001, 2008). 

However, who or what an expert entrepreneur 

is remains unclear (Arend, Sarooghi, & 

Burkemper, 2015; Read & Sarasvathy, 2005). 

Moreover, Engel, Dimitrova, Khapova and 

Elfring (2014) found that effectual decision-

making is not strictly reserved to expert entre-

preneurs as first expected. Indeed, recent criti-

cisms state that individual level antecedents 

that contribute to, or diminish, effectual deci-

sion-making behaviour remain unclear within 

existing effectuation literature (Arend et al., 

2015; Engel et al., 2014; Grégoire & Cherchem, 

2020; Perry, Chandler, & Markova, 2012; 

Reymen et al., 2015). Perry et al. (2012) further 

add to this by criticising effectuation for a lack 

of connections with other established con-

structs.  

Behaviour, such as decision-making, can be 

considered “(…) a function of the person and 

the situation” (Rauch & Frese, 2007 p.360). 

Within psychology, traits are used to distin-

guish between individuals via a small set of dis-

positions that are stable across multiple situa-

tions (Mischel & Shoda, 1998). Intolerance of 

uncertainty is such a dispositional trait which 

could provide constant differences between in-

dividuals in situations where decisions are 

made vis-à-vis uncertainty (Carleton et al., 

2016). This research addresses the paucity of 

personal-level antecedents and lack of connec-

tions to previously established concepts in cur-

rent effectuation literature by exploring the re-
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lationship between the entrepreneur’s intoler-

ance of uncertainty and his decision-making 

behaviour. 

Intolerance of uncertainty is an individual’s 

predisposition to react negatively to the pres-

ence of uncertainty in a situation or environ-

ment (Carleton, Norton, & Asmundson, 2007). 

Originally, intolerance of uncertainty was dis-

covered by Freeston, Rhéaume, Letarte, Dugas 

and Ladouceur (1994) in their examination to 

better understand what causes worry. Subse-

quent research showed that intolerance of un-

certainty is a discriminative difference be-

tween individuals regarding multiple anxiety 

disorders (Helsen, Van Den Bussche, Vlaeyen, 

& Goubert, 2013). Initially the scale was exclu-

sively used in clinical samples, later research 

has shown that the measure is applicable to 

non-clinical samples as well (Dugas, Schwartz, 

& Francis, 2004). The extent to which an indi-

vidual can tolerate uncertainty profoundly in-

fluences behaviour (Carleton et al., 2016). 

However, research on how this intolerance of 

uncertainty influences behaviour remains 

scarce as the majority of research is focussed 

on the cognitive aspects (Thibodeau, Carleton, 

Gómez-Pérez, & Asmundson, 2013).  In con-

trast, this research uses the intolerance of un-

certainty measure to explore its possible rela-

tionship with effectuation as a personal-level 

antecedent. Indeed, intolerance of uncertainty 

is applicable to non-clinical samples, influences 

(decision-making) behaviour and could be a 

discriminatory factor between individuals. 

In examining the influence of uncertainty tol-

erance on behaviour, this research pays special 

attention to the role of the entrepreneur’s gen-

der.  Previous research in the streams of entre-

preneurship (e.g. (Gupta, Turban, & Bhawe, 

2008; Gupta, Turban, Wasti, & Sikdar, 2009; 

Murnieks, Cardon, & Haynie, 2020; Sexton & 

Bowman-Upton, 1990), decision-making (e.g. 

(Cornwall, Byrne, & Worthy, 2018; Koch, 

D’Mello, & Sackett, 2015), effectuation (e.g. 

(Bezerra de Melo, Da Silva, & De Almeida, 

2019; Frigotto & Della Valle, 2018) and intoler-

ance of uncertainty (e.g. (Bottesi, Martignon, 

Cerea, & Ghisi, 2018; Doruk, Dugencı, Ersöz, & 

Öznur, 2015) has focussed on the role of gen-

der and its possible effect on the concepts. De-

spite the presence of contradictory findings, 

each stream holds pervasive stereotypes on 

the differences between men and women 

(Doruk et al., 2015; Frigotto & Della Valle, 2018; 

Gupta et al., 2009; Robichaud, Dugas, & 

Conway, 2003). Within entrepreneurial re-

search the stereotype is widely accepted that 

female entrepreneurs are less agentic than 

their male counterparts (Gupta et al., 2008). 

Such stereotypes affect behaviour as men and 

women want to conform to their correspond-

ing stereotype (Heilman, 2012). Indeed women 

tend to assess themselves as more risk and un-

certainty averse than men, in line with their 

prescriptive stereotype (Brighetti & Lucarelli, 

2015). Since gender stereotypes can cause al-

terations in behaviour as well as influence self-

assessment, it is expected that gender stereo-

types influence both concepts of the study. 
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This research aims to explore the gap in cur-

rent effectuation literature regarding the lack 

of undisputed personal-level antecedents of ef-

fectual behaviour. It uses the concept of intol-

erance of uncertainty and gender. To guide this 

research, the following research questions are 

drawn up: 1) To what extent is the entrepre-

neur’s dominant decision-making logic influ-

enced by his intolerance of uncertainty? 2) To 

what extent does the gender of the entrepre-

neur influence his self-assessment of intoler-

ance of uncertainty? 3) To what extent does the 

gender of the entrepreneur moderate the rela-

tionship between intolerance of uncertainty 

and decision-making? The research questions 

are visualized in figure 1.  

This thesis contains the following sections. 

First of all, in the theoretical framework, the 

concepts of effectuation and causation, intoler-

ance for uncertainty and gender are described 

in greater detail. The theoretical framework is 

followed with the hypotheses that are drawn 

up based on the reviewed literature. The meth-

ods section describes the methodology used in 

this research which is followed by the results. 

The results are presented and the implications, 

limitations and future directions for research 

are described. Lastly, the conclusion answers 

the research questions stated above. 

II. THEORETICAL 
FRAMEWORK 

2.1 THE THEORY OF EFFECTUATION  

Effectuation is a theory of entrepreneurial 

behaviour (Grégoire & Cherchem, 2020), it de-

lineates two opposing (yet not mutually exclu-

sive) decision-making logics: causation and ef-

fectuation (Perry et al., 2012). The basis for the 

distinction between both logics is how an en-

trepreneur manages uncertainty (Brettel, 

Mauer, Engelen, & Küpper, 2012). Causation 

mirrors the planning school, a rational ap-

proach towards uncertainty that uses exten-

sive analyses, planning and prediction to exert 

control (Wiltbank, Dew, Read, & Sarasvathy, 

2006). Sarasvathy (2001) defined causation as: 

“The causation process takes a particular effect 

as given and focus on selecting between means 

to  create that effect” (p.245). Contrasting cau-

sation is effectuation, which follows the learn-

ing school. This strategic management school 

minimizes the use of prediction and employs 

experimentation and quick adaptation to con-

trol the uncertain environment (Karami, 

Figure 1 
Visualization of Research Questions 
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Wooliscroft, & McNeill, 2019; Wiltbank et al., 

2006). Sarasvathy (2001) defined the effectual 

approach as: “Effectuation processes take a set 

of means as given and focus on selecting be-

tween possible effects that  can be created 

with that set of means” (p.245)  

The effectual process relies on two important 

assumptions. First of all, within effectuation, it 

is assumed that the future is inherently un-

known and unknowable (Arend et al., 2015; 

Dew et al., 2009; Fisher, 2012). This is recog-

nized as ‘true’ or ‘Knightian’ uncertainty 

(Grégoire & Cherchem, 2020). As a result, it is 

(nearly) impossible to predict the future 

(Kitching & Rouse, 2020).  Secondly, effectua-

tion assumes that the entrepreneur is able to 

create and construct new opportunities 

(Fisher, 2012; Perry et al., 2012; Welter et al., 

2016). Based on these two assumptions, the ef-

fectual process starts with the means available 

to the entrepreneur. These means are who the 

entrepreneur is, what the entrepreneur knows 

and whom he knows. The assessment of the 

available means provides the entrepreneur 

with artefacts he can create. Interaction with 

people in the network of the entrepreneur can 

lead to new stakeholders. The inclusion of new 

partners in the firm has two possible conse-

quences. First of all, new partners provide new 

means and thus help to expand the possibilities 

of the firm. Secondly, new stakeholders can al-

ter the goals of the firm and lead to revaluing 

the process (Dew et al., 2009; Fisher, 2012; 

Chris Welter et al., 2016). The effectual process 

is shown in figure 2.  

The assumptions on which the causal ap-

proach relies are the inverse (Sarasvathy, 

2008). Here the future is seen as a continuation 

of the past (Dew et al., 2009). As a result, Dew 

et al. (2009) argue,  it is possible, advantageous 

and necessary to accurately predict the future. 

Moreover, in this view, planning is perceived as 

useful activity in uncertain situations (Alvarez & 

Barney, 2005). Secondly, within the traditional 

planning approach, it is assumed that entrepre-

neurial opportunities pre-exist and it is the re-

sponsibility of the entrepreneur to  discover 

and exploit them (Fisher, 2012; Shane & 

Venkataraman, 2000). Thus, opportunities are 

discovered as the result of a deliberate search 

Figure 2 
Effectuation process, adapted from (Fisher, 2012; Sarasvathy, 2001) 
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(Perry et al., 2012).  As a consequence, the cau-

sation process starts with the recognition and 

evaluation of opportunities. This leads to the 

identification of a suitable opportunity upon 

which the entrepreneur basis objectives and 

develops a plan to capitalize on the oppor-

tunity. In the following stage, the entrepreneur 

gathers the required resources and creates the 

artefact that fulfils the opportunity. Lastly, the 

artefact enters the marketplace, the market-

place is also the primary source of feedback on 

the artefact. This feedback results in further 

development of the artefact (Dew et al., 2009; 

Fisher, 2012; Sarasvathy, 2001; Shane & 

Venkataraman, 2000). The causal process is 

shown in figure 3. 

2.1.2 Contrasting effectuation and 

causation 

Juxtaposing the behaviours associated with 

effectuation and causation creates a deeper 

understanding of the constructs. Effectuation 

is a formative construct (Chandler, DeTienne, 

McKelvie, & Mumford, 2011; McKelvie, 

Chandler, DeTienne, & Johansson, 2020) that 

consists of five behavioural principles 

(Sarasvathy, 2008).   

The bird-in-hand principle states that effectu-

ation is a means driven decision-making logic 

(Sarasvathy, 2001; Welter et al., 2016). The ob-

jectives of the entrepreneur come into being 

based on the available means (Dew et al., 

2009). The effectual entrepreneur can gain 

control of additional means through establish-

ing and using strategic relationships (Fisher, 

2012). On the other hand, the causal process is 

goal-driven (Sarasvathy, 2001). The outcome is 

predefined and the causal entrepreneur selects 

between means to achieve the already deter-

mined objective(s) (Chandler et al., 2011; 

Fisher, 2012).  

The second principle is affordable-loss 

(Sarasvathy, 2008). Commitment to the project 

or firm is based on what each stakeholder is 

willing to lose (Dew et al., 2009; Read & 

Sarasvathy, 2005). Conversely, in the causa-

tional approach, commitment is based on the 

prospective gains of a project or firm. This ap-

proach is typifying for the neoclassical rational 

decision-making approaches that are based on 

prediction (Karami et al., 2019).  

Figure 3 
Causation process, adapted from (Fisher, 2012; Sarasvathy, 2001) 
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The crazy-quilt principle is the third conven-

tion (Sarasvathy, 2008). The effectual entrepre-

neur is open to collaborating with each stake-

holder that is willing to commit to the project 

(Read & Sarasvathy, 2005). These partnerships 

have the potential to have a profound effect on 

the firm. Indeed, new partners provide new 

means and goals and thus allow for the crea-

tion of new opportunities (Chandler et al., 

2011; Fisher, 2012). Within causation outsiders 

are not viewed as potential partners but pri-

marily as competitors (Sarasvathy, 2001). This 

approach is clearly visible in instruments used 

for analyses and prediction such as Porter's  

 (2008) five forces model. Indeed, competitive 

analysis is an important part of the causal ap-

proach and often makes up a sizeable part of 

business plans (Chandler et al., 2011; Read & 

Sarasvathy, 2005). 

The following principle is called lemonade 

(Sarasvathy, 2008). Since the effectuator does 

not have predetermined goals the entrepre-

neur can leverage contingencies as they arise 

(Fisher, 2012). Within the causal view, contin-

gencies should be avoided through extensive 

analyses and prediction (Chandler et al., 2011; 

Phaal, 2004). For example through the use of 

scenario-planning and roadmapping (Siebelink, 

Halman, & Hofman, 2016).  

The pilot-in-the-plane is the last principle 

(Sarasvathy, 2001). As mentioned before, ef-

fectuation is based on the pragmatist perspec-

tive that the world can be made through entre-

preneurial action (Arend et al., 2015; Grégoire 

Issue Casual position Effectual position 

View of the Future Prediction. (…) the future is a continuation of 
the past that can be acceptably and usefully 
predicted 

Creation. (…) The future is contingent on actions 
by wilful agents, largely non-existent and a 
residual of actions taken. Prediction is 
unimportant as a result 

Basis for 
commitment 

Should. Commit as a course of maximizing, 
analysis and what should be done 

Can. (…) do what you can (what you are able to 
do) rather than what your prediction says you 
should.  

Basis for taking 
action and acquiring 
stakeholders 

Goals. (…) determine sub-goals. Commitment to 
particular sub-goals determined by larger goal 
constrained by means. Goals determine actions, 
including individuals brought on board. 

Means. Actions emerge from means and 
imagination. Stakeholder commitments and 
actions lead to specific sub-goals. Feedback from 
achievement/non-achievement of sub-goals lead 
to design of major goals. 

Planning Commitment. Path selection is limited to those 
that support a commitment to an existing goal 

Contingency. Paths are chosen that allow more 
possible options later in the process, enabling 
strategy shift as necessary 

Predisposition 
towards risk 

Expected Return. (…) Pursue the (risk adjusted) 
maximum opportunity, but not focus on 
downside risk 

Affordable Loss. (…) [Do] not risk more than can 
afford to be lost. Here, the calculation is focused 
on the downside potential  

Attitude toward 
outside firms 

Competition. (…) be concerned with 
competition and constrain task relationships 
with customers and suppliers to just what is 
necessary. 

Partnership. (…) Create a market jointly, 
building YOUR market together with customers, 
suppliers and even prospective competitors.  

Table 1  
Contrasting the Causal and Effectual positions. Copied and adapted from (Read & Sarasvathy, 2005 p.52) 
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& Cherchem, 2020; Karami et al., 2019).  The 

causal approach on the other hand is based on 

the believe that opportunities are already ‘out 

there’ and are waiting to be discovered (Shane 

& Venkataraman, 2000). As a result, the effec-

tual entrepreneur aims to control the uncertain 

future, whereas the causal entrepreneur tries 

to predict the uncertain future (Chandler et al., 

2011; Read & Sarasvathy, 2005). The differ-

ences between effectuation and causation are 

shown in table 1.  

2.1.3 The antecedents and borders of 

effectuation 

Originally, Sarasvathy (2001) stated that the 

effectual decision-making logic was employed 

by expert entrepreneurs facing uncertainty. 

The effect of entrepreneurial expertise on the 

dominant decision-making logic was confirmed 

by Engel et al., (2014) Dew et al., (2009) and 

Frese, Geiger and Dost (2020). Further research 

uncovered additional antecedents of an effec-

tual decision-making logic: self-efficacy and 

perspective taking (Zhang, Cui, Zhang, 

Sarasvathy, & Anusha, 2019), perceived uncer-

tainty and management experience (Frese et 

al., 2020), entrepreneurial self-efficacy (Engel 

et al., 2014), strategic scoping decisions 

(Reymen et al., 2015), passion for the product, 

service or activity (Cannatelli, Pedrini, & Braun, 

2019), market dynamism and international ex-

perience (Harms & Schiele, 2012), and the stra-

tegic business context (Hauser, Eggers, & 

Güldenberg, 2020).  

Moreover, research in the corporate environ-

ment has shown that effectuation is applicable 

in other contexts than just the venture start-up 

phase (Brettel et al., 2012). Whereas Welter 

and Kim (2018) showed that the effectual deci-

sion-making logic is more effective than causa-

tion “until the entrepreneur can accurately 

predict >75% of the future decisions correctly” 

(p. 111). As a result, effectuation is applicable 

beyond the original border condition of Knight-

ian uncertainty (Welter & Kim, 2018). 

2.2 INTOLERANCE OF UNCERTAINTY 

Intolerance of uncertainty is defined as: “a 

predisposition to react negatively to an uncer-

tain event or situation independent of its prob-

ability of occurrence and of its associated con-

sequences” (Ladouceur, Gosselin, & Dugas, 

2000 p.934). The reaction triggered by a high IU 

can manifests itself in the person´s cognition, 

emotions and/or behaviour. (Dugas, Schwartz, 

& Francis, 2004). The concept of intolerance of 

uncertainty has gotten increased attention 

since the seminal work of Freeston, Rhéaume, 

Letarte, Dugas and Ladouceur (1994). Origi-

nally, IU was primarily used in clinical samples 

as a key driver of worry (Thibodeau et al., 

2013). However, subsequent research found 

that IU has strong positive correlations with 

multiple anxiety disorders such as general anx-

iety disorder, obsessive-compulsive disorder 

and panic disorder (Carleton et al., 2007; Dugas 

et al., 2004; Thibodeau et al., 2013). Moreover, 

the concept has been extensively used in re-
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search in healthcare fields and among (aspir-

ing) medical professionals due to the pro-

nounced presence of uncertainty in these areas 

(Hillen, Gutheil, Strout, Smets, & Han, 2017; 

Strout et al., 2018).  

IU consists of two sub-constructs, namely 

prospective anxiety and inhibitory anxiety 

(Carleton et al., 2007).  Hong and Lee (2015) de-

scribe these as: “Prospective IU seems to rep-

resent a desire for predictability of future 

events triggered by anxious apprehension 

about uncertainty (…) Conversely, inhibitory IU 

appears to measure paralysis and impaired 

functioning arising from uncertainty” (p. 606). 

Although intolerance of uncertainty is one trait, 

the two components describe different re-

sponses when facing uncertainty (Hale et al., 

2016). Prospective anxiety is linked with worry-

ing and concerns regarding an uncertain future 

whereas inhibitory anxiety is linked with (in)ac-

tion vis-à-vis uncertainty (Hill & Hamm, 2019). 

Extant research has established multiple ef-

fects of a high IU. Indeed, individuals with a 

high intolerance of uncertainty have debili-

tated problem solving skills (Carleton et al., 

2007), impaired performance in uncertain 

tasks (Buhr & Dugas, 2002), find ambiguous cir-

cumstances stressful (Basevitz, Pushkar, 

Chaikelson, Conway, & Dalton, 2008) and tend 

to avoid ambiguous situations in general 

(Carleton et al., 2007). 

Despite its origins in a clinical setting, intoler-

ance of uncertainty is applicable to nonclinical 

populations as well (Dugas et al., 2004; 

Thibodeau et al., 2013). Angehrn, Krakauer, 

and Carleton (2020) found that the correlation 

between intolerance of uncertainty and several 

anxiety disorders remains in nonclinical sam-

ples with low reported levels of IU. Moreover, 

extant research indicates that IU has a signifi-

cant effect on decision-making behaviour 

across clinical and nonclinical populations alike 

(Carleton et al., 2016). 

2.2.1 Intolerance of uncertainty and 

decision-making 

Despite its possible transdiagnostic role, re-

search focussed on the behavioural effects of 

IU on decision-making is scant (Carleton et al., 

2016; Thibodeau et al., 2013). Nevertheless, 

several effects have been identified. Firstly, 

people with a higher intolerance of uncertainty 

favour options with a higher probability with 

lower rewards than options with a lower prob-

ability with higher rewards (Luhmann, Ishida, & 

Hajcak, 2011; Tanovic, Hajcak, & Joormann, 

2018). Secondly, individuals with a high intoler-

ance of uncertainty gather more additional in-

formation before coming to a conclusion 

(Helsen et al., 2013). Most likely attempting to 

lower the uncertainty they are facing 

(Ladouceur, Talbot, & Dugas, 1997 as cited by 

Luhmann et al., 2011). However, despite gath-

ering extra information, high IU individuals are 

less confident about decisions involving great 

risk while they are less likely to alter their deci-

sions after receiving new data (Shihata, 

McEvoy, Mullan, & Carleton, 2016).  Further-

more, individuals with a high self-reported IU 

demonstrate behaviour linked with lowering 
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uncertainty (Carleton et al., 2016). Lastly, 

Thibodeau et al, (2013) showed that subjects 

with a high IU completed a task slower while 

failing to make significantly less errors. 

2.3 GENDER 

When assessing the influence of gender, it is 

important to distinguish gender from sex. The 

latter refers to what people are born as, 

whereas the former refers to behaviour which 

is repeatedly shown in interaction with other 

people (Gupta et al., 2009).  

Within in society there are certain generaliza-

tions regarding the behaviours, traits and char-

acteristics based on someone’s gender, these 

are called gender stereotypes (Heilman, 2012). 

Gender stereotypes can be prescriptive or de-

scriptive. The former describes how men and 

women should behave and which characteris-

tics one should possess, the latter concerns 

what men and women are and what makes 

them different (Heilman, 2012). These stereo-

types are omnipresent in societies across cul-

tures and profoundly influence how people 

view themselves (Heilman, 2012; Murnieks et 

al., 2020). Moreover, these stereotypes 

strongly and unconsciously influence behav-

iour and cognition (Gupta et al., 2008). This in-

fluence on behaviour stems from the negative 

effects that one faces when they fail to con-

form to the prescriptive stereotypes (Heilman, 

2012; Rudman & Glick, 2001). As a result, the 

stereotypes can lead to self-defeating behav-

iour in an attempt to conform to the prescribed 

patterns (Heilman, 2012). With regards to the 

actual stereotypes; men are believed to be 

agentic, i.e. they are confident, independent, 

assertive and controlling, ambitious and domi-

nant (Heilman, 2012; Koch et al., 2015). 

Women are characterized by communality, 

thus: they are considerate, kind, caring, collab-

orative, warm, friendly and obedient (Heilman, 

2012; Koch et al., 2015).  

The field of entrepreneurship is considered a 

gendered field (Murnieks et al., 2020). Indeed, 

the characteristics associated with an entre-

preneur are predominantly masculine 

(Brighetti & Lucarelli, 2015).  Gupta et al. (2009) 

found that an individual’s entrepreneurial in-

tentions are related to their gender when en-

trepreneurship is presented as masculine. 

Moreover, female entrepreneurs are seen as 

less competent, have a harder time acquiring 

resources and are less likely to gather funding 

(Guzman & Kacperczyk, 2019).  

The influence of gender on intolerance of un-

certainty consists of mixed results (Strout et al., 

2018). For example, Doruk, Dugencı, Ersöz and 

Öznur (2015) found that female students had a 

higher IU compared to their male counterparts, 

whereas others found no correlation between 

gender and IU (Carleton et al., 2016; Strout et 

al., 2018). As a result, the effect gender on in-

tolerance of uncertainty remains unclear 

(Roma & Hope, 2017). Nevertheless, Doruk et 

al. (2015) showed that the actions female stu-

dents are more negatively impacted by uncer-

tainty and resort to gender stereotypical cop-

ing styles. The female students employed more 

planning, reinterpretation, emotional support 
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and venting as coping styles whereas the male 

students used humour, substance abuse and 

denial (Doruk et al., 2015).  

With regard to decision-making, it is assumed 

that women are more risk-averse than men 

(Brindley, 2005). However, Brighetti and 

Lucarelli (2015) found that women do not be-

have more risk-averse when facing uncertain 

decisions than men but they do assess them-

selves as more risk-averse compared to males. 

This finding further substantiates the position 

that men and women (un)consciously adhere 

to gender stereotypes when assessing them-

selves. Van Staveren (2014) noted that female 

traders employed more research before reach-

ing a decision when faced with uncertainty 

than their male counterparts. Based on this she 

concludes that women are more aware of, or 

are more likely to, acknowledge uncertainty 

than men (Van Staveren, 2014). Moreover, 

men and women tend to react more stereo-

typically when a decision is to made with oppo-

site gender (Van Staveren, 2014).  

III. HYPOTHESES 

This section describes the hypotheses that 

are drawn up based on the theoretical con-

cepts explored in the previous section. Based 

on these hypotheses a theoretical model is 

drawn up (figure 4) which is a more detailed 

model that includes all hypotheses.  

 

 

3.1 INTOLERANCE OF UNCERTAINTY 

AND EFFECTUATION  

Intolerance of uncertainty influences behav-

iour in both clinical and nonclinical samples 

(Dugas et al., 2004). Individuals with a  high in-

tolerance of uncertainty have shown impaired 

problem solving, inaction and even avoidance 

of uncertain situations (Buhr & Dugas, 2002; 

Carleton et al., 2007). Moreover, when faced 

with ambiguous situations, people with a high 

IU have an increased desire for predictability 

and information whereas they are more un-

likely to be willing to wait for future uncertain 

rewards (Helsen et al., 2013; Luhmann et al., 

2011).  

Effectuation and causation have opposite 

methods of dealing with uncertainty. The effec-

tual entrepreneur eagerly accepts uncertainty 

whereas the causal entrepreneur aims to pre-

dict and therefore reduce the uncertainty 

(Reymen et al., 2015). Indeed, “in causal calcu-

lations, there is an explicit effort to avoid un-

pleasant surprises – even, as Denrell and March 

(2001) argued, to avoid all surprises, positive 

and negative.” (Dew et al., 2009 p.293).  

The two dimensions of intolerance of uncer-

tainty, prospective and inhibitory anxiety, have 

a different focus (Carleton et al., 2016). Indeed, 

the inhibitory aspect refers to the behavioural 

aspect of IU whereas prospective anxiety im-

pacts cognition (Thibodeau et al., 2013). De-

spite the different focus the sub-constructs 

have, it is expected that both factors affect the 
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dominant decision-making logic of the entre-

preneur in similar fashion since cognition as 

well as behaviour are important elements of 

decision-making (Johnson & Busemeyer, 2010). 

Therefore, it is hypothesized that entrepre-

neurs with a high intolerance of uncertainty 

employ causal decision-making behaviours. 

Moreover, it is expected both inhibitory- and 

prospective anxiety  correlate positively with 

the causal decision-making logics. 

H1a: Intolerance of uncertainty is significantly 

positively related to causal decision-making.  

H1b: Inhibitory anxiety is significantly posi-

tively related to causal decision-making.  

H1c: Prospective anxiety is significantly posi-

tively related to causal decision-making.  

Individuals with a lower intolerance of uncer-

tainty are more willing to wait longer for am-

biguous rewards (Luhmann et al., 2011). More-

over, they do not perceive ambiguous situa-

tions as threatening which in turn does not lead 

to impaired problem solving or inaction. In-

deed, causation and effectuation can be con-

trasted in their attitude towards uncertainty 

(Reymen et al., 2015). As a result, it is expected 

that entrepreneurs with a lower intolerance of 

uncertainty are more likely to adopt effectual 

decision-making behaviours. Lastly, it is ex-

pected that both inhibitory- and prospective 

anxiety  correlate  negatively with the effectual 

decision-making logics. 

H1d: Intolerance of uncertainty is significantly 

negatively related to effectual decision-mak-

ing.  

H1e: Inhibitory anxiety is significantly  nega-

tively related to effectual decision-making.  

H1f: Prospective anxiety is significantly nega-

tively related to effectual decision-making.  

3.2 GENDER AND INTOLERANCE OF 

UNCERTAINTY 

Gender stereotypes influences how individu-

als assess themselves (Brighetti & Lucarelli, 

2015). One of these stereotypes is that women 

are more uncertainty averse than men 

(Frigotto & Della Valle, 2018; Sexton & 

Bowman-Upton, 1990). Moreover, male stere-

otypes postulate that men are more confident, 

controlling and assertive (Koch et al., 2015). As 

Brighetti and Lucarelli (2015) showed: regard-

less of behaviour, individuals tend to assess 

themselves congruent with the gender stereo-

types. Furthermore, Doruk et al. (2015) found 

that female students scored significantly higher 

on certain section of the intolerance of uncer-

tainty scale. Based on the findings of Doruk et 

al. (2015) and the expectation that people tend 

to adhere to their respective gender stereo-

types, the following hypotheses are drawn up: 

H2a: The female gender is significantly posi-

tively related to the intolerance of uncertainty. 

H2b: The female gender is significantly posi-

tively related to prospective anxiety. 

H2c: The female gender is significantly posi-

tively related to inhibitory anxiety.  

H2d: The male gender is significantly nega-

tively related to the intolerance of uncertainty. 

H2e: The male gender is significantly nega-

tively related to prospective anxiety. 
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H2f: The male gender is significantly nega-

tively related to inhibitory anxiety.  

3.3 THE MODERATING ROLE OF 

GENDER 

When faced with the opposite gender, peo-

ple tend to more strictly behave according to 

their respective gender stereotype (Van 

Staveren, 2014). Moreover, when women do 

not display behaviour associated with their ste-

reotype they may be perceived as falling short. 

To avoid this, women may be enticed to alter 

her behaviour to conform to the stereotype 

(Heilman, 2012).  

Part of this stereotype is how women deal 

with uncertainty. As stated by both Van 

Staveren (2014) and Doruk et al. (2015), when 

faced with uncertainty, women tend to put 

more effort in to planning and researching their 

options before making a decision. This was 

shown by both Bezerra de Melo, Da Silva and, 

De Almeida (2019) and Frigotto and Della Valle 

(2018) who both found that female entrepre-

neurs were more likely to employ causal deci-

sion-making behaviour. This was partly ex-

plained by women adhering to gender stereo-

types (Bezerra de Melo et al., 2019). Further-

more, female entrepreneurs may lack support 

from suppliers, lenders, customers and family 

members when their behaviour is not congru-

ent with the female stereotype (Gupta et al., 

2009). To overcome this, it is likely that female 

entrepreneurs are more inclined to employ 

causal behaviour in order to fit in. In other 

words, female entrepreneurs are more likely to 

employ causal decision-making methods since 

more extensive planning and analysis fits the 

female stereotype. Moreover female entrepre-

neurs operate in a masculine world, they may 

(un)consciously alter their behaviour to con-

form to the gender stereotype. However, the 

evidence that gender mediates decision-mak-

ing behaviour under uncertainty is disputed 

(Frigotto & Della Valle, 2018) 

As a result, it is expected that the effect of IU 

on decision-making is stronger when the entre-

preneur identifies themselves as female.  Thus 

the following is hypothesized: 

H3: The relationship between Intolerance of 

uncertainty and decision-making behaviour is 

moderated by the entrepreneur’s gender. 

  

Figure 4 
Visualisation of the proposed hypotheses 
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IV.  METHODOLOGY 

The aim of this research is to explore the pos-

sible relationship between intolerance of un-

certainty, gender and decision-making. To this 

end quantitative data was gathered and ana-

lysed. This section describes the sample, how 

the data was gathered, how it was handled and 

the statistical techniques that were used.  

4.1 SAMPLE 

The data is gathered in two different coun-

tries, South Africa and The Netherlands. Due to 

the diversity of the sample, the findings are not 

restricted to a specific country or place (Polzin, 

Sanders, & Stavlöt, 2018). Moreover, the differ-

ences between the countries make and the na-

tionalities of the entrepreneur allow for the 

possibility to control for a greater variety of 

variables.  

Regarding the differences between the coun-

tries, South Africa is an important regional 

power on the African continent and has be-

come a part of the BRIC countries (Carmody, 

2012). Yet, it struggles with high rates of pov-

erty and unemployment (Urban, 2020). Entre-

preneurship and entrepreneurial programmes 

from (regional) governmental institutions may 

help the country combat this problem 

(Madzivhandila & Musara, 2020). The Nether-

lands on the other hand has low unemploy-

ment rates and above average economic 

growth compared to other European countries 

(International Monetary Fund, 2019). Entre-

preneurship in The Netherlands is actively pro-

moted by the government where micro sized 

firms are a dominant feature in the economic 

landscape (European Commision, 2017).  

4.1.1 The gathering process 

The data used in this research consists of two 

separately gathered datasets. The first set con-

tains data that was gathered in May, June and 

July of 2019 in relation to two master theses 

(Soer, 2019; Van Essen, 2019). The data was 

collected via an online survey among entrepre-

neurs who operate in South Africa. Initial ap-

proaches were made via incubators and e-mail 

contact, however, the majority of respondents 

were met in person prior to filling out the sur-

vey. As a result, the total sample of this data set 

consists of 230 entrepreneurs based in South 

Africa, not all the respondents have the South 

African nationality. The second data set is gath-

ered in The Netherlands in May, June and July 

of 2020. Entrepreneurs, interest groups and in-

cubators were approached via e-mail, online 

entrepreneur´s communities and telephone. 

These entrepreneurs were asked to fill out the 

same survey as used in the research conducted 

in South Africa albeit translated to Dutch. This 

data set contains 12 usable entries.  

The stark difference in size between the da-

tasets is a result of the Covid-19 virus which 

was at its height in The Netherlands during the 

period of data collection. Therefore, meeting 

the entrepreneurs in person was not possible. 

Moreover, the virus and subsequent govern-

ment restrictions put great pressure on Dutch 
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entrepreneurs and their ventures. As a result, 

the vast majority of the approached entrepre-

neurs and incubators did not have the time nor 

the interest in filling out the survey. Further-

more, Dutch governmental institutions and in-

terest groups launched their own researches 

among the same target group to measure the 

effects of the Covid-19 virus and the re-

strictions imposed by the Dutch authorities. 

These surveys took precedence over this re-

search among various gatekeepers and entre-

preneurs, further hampering the data collec-

tion.  

4.1.2 Descriptive statistics 

The data sets are combined and result in a 

sample size of 242 entrepreneurs, the descrip-

tive statistics of the total sample are shown in 

table 2.  The majority of the sampled entrepre-

neurs are male (75.6%) with female entrepre-

neurs accounting for 24.4% of the total. No en-

trepreneur identified themselves as ´other´. In 

this sample, the average entrepreneur is 35 

years old and has almost 8 years of experience. 

However, the standard deviations of 11 and 8 

years respectively are indicative of a relatively 

substantial spread in both variables. The major-

ity of the sample has a bachelor’s degree 

(47.5%) and a study background in a non-tech-

nical direction (70.7%).  61.2% of the entrepre-

neurs is active in a tertiary industry and 38.8% 

is active in a primary or secondary industry. The 

primary goal of the ventures is for 69% profit 

and growth, 16.1% started their own venture 

for self-sustainment, 12% have non-profit and 

socially responsible aims whereas 2.9% of the 

ventures primary aim is fulfilling a passion.  

4.2 SAMPLING METHODS 

To measure the proposed constructs, several 

scales are used. As this research employs in-

struments developed and tested by other re-

searchers, they are assumed to be both valid 

and reliable. However, the scales were trans-

lated from English to Dutch in the sample col-

lected in The Netherlands therefore this re-

search has used several measures to validate 

these translated scales. The corresponding re-

sults are presented in the next chapter.  

The two independent variables in this re-

search are gender and intolerance of uncer-

tainty. Gender is measured through asking the 

entrepreneurs with which gender they identi-

fied themselves with. Since the aim of this re-

search is to compare male and female entre-

preneurs this concept was measured via ques-

tioning the sample whether the identified 

themselves as male, female or other. Since 

gender and sex are two different concepts 

(Gupta et al., 2009), the questionnaire focused 

on gender rather than sex.  

Intolerance of uncertainty was measured via 

Carleton et al. (2007) 12-item scale (IUS-12) 

shown in appendix A. This is a shortened ver-

sion of Freeston et al. (1994) 27-item scale. The 

12-item scale measures prospective anxiety 

and inhibitory anxiety via seven and five items 

respectively. These items are scored on a Likert 

scale between 1 and 5 where 1 is not at all char-

acteristic of me and 5 is entirely characteristic 
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of me (Carleton et al., 2007). Both inhibitory 

anxiety and prospective anxiety are scored via 

corresponding sum scores. The total sum score 

ranging between 1 and 5 indicates whether a  

person has a low or high intolerance of uncer-

tainty. Extant research is not unequivocal if the 

IUS-12 scale is multidimensional or unidimen-

sional (McEvoy, Hyett, Shihata, Price, & 

Strachan, 2019). Therefore, this research has 

assessed the influence of both subscales as well 

as the construct as a whole. In the Dutch sam-

ple Helsen et al. (2013) validated translation of 

Total Sample Descriptive 

Variable Mean Standard Devia-
tion 

Categories Frequency Percentage 

Age 35.36 11.24  242  

Gender   Male 183 75.6 
   Female 59 24.4 

Nationality   South African 194 80.2 
   Dutch 12 5 
   Other 36 14.9 

Highest obtained degree  High School 35 14.5 
 

   Community Col-
lege 

22 9.1 
 

   Bachelor’s Degree 115 47.5 
 

   Honours Degree 8 3.3 

   Master’s Degree 53 21.9 

   Doctorate 9 3.7 

Study Background  Technical 71 29.3 

   Non-Technical 171 70.7 

Amount of ventures founded  1 Venture 92 39 
   2 Ventures 74 30.6 
   3 Ventures 40 16.5 
   4 or more  36 14.9 

Experience as en-
trepreneur in 
years 

7.72 8.03  242  

Employees   1 Employee 40 16.5 
   2 Employees 43 17.8 
   3-5 Employees 82 33.9 
   6-10 Employees 39 16.1 
   11-49 Employees 28 11.6 
   50-249 Employees 9 3.7 
   250 or more 1 0.4 

Industry   Primary and Sec-
ondary 

94 38.8 

   Tertiary 148 61.2 

Primary goal of the ventures  Profit and Growth 167 69 
   To sustain myself 39 16.1 
 Non-profit and socially responsible objectives 29 12 
   Passion 7 2.9 

      

Table 2 
Descriptive statistics total sample 
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the same 12-item scale was used to maintain 

reliability and validity. Although the IUS-12 is 

not undisputed as measure for IU, Roma and 

Hope (2017) have shown that it produced a 

better fit than the original 27-item scale.  

The decision-making behaviour of the entre-

preneur is the dependent variable. Whether an 

entrepreneur employs causal or effectual deci-

sion-making logics is measured using Alsos, 

Clausen and Solvoll (2014) 10-item scale (ap-

pendix A).  The first five questions are aimed at 

the principles of causation where the second 

set of five questions focusses on the effectual 

principles. Answers are based on a 7 point Lik-

ert scale ranging from 1: totally disagree to 7: 

totally agree. 

4.3 METHOD OF ANALYSIS  

The data gathered via the questionnaires was 

analysed and tested in IBMS SPSS Statistics ver-

sion 26. The concepts of intolerance of uncer-

tainty and effectuation and causation are 

scored using Likert scales. Although Likert 

scales are ordinal they can be used for para-

metric statistics (Norman, 2010). The reliability 

of these scales is determined based on 

Cronbach’s Alpha. The measure ranges be-

tween 0 and 1 where 0.6 and 0.7 are the lower 

bounds of qualification (Henseler, Hubona, & 

Ray, 2016).  

4.3.1 Exploratory factor analysis 

This research employs exploratory factor 

analysis (EFA) for both constructs that are used. 

The purpose of EFA is “to ascertain the most 

parsimonious number of interpretable factors 

required to explain the correlations among the 

observed variables, with or without underlying 

theoretical process in mind (…) it can be used 

to inform and generate or develop theory.” 

(Reio & Shuck, 2015 p.13). In the context of this 

study there are is theory available on the fac-

tors that possible exist in the data since the 

previously validated instruments of Alsos et al., 

(2014) and Carleton et al., (2007) are used. 

Confirmatory factor analysis (CFA) is not used 

in this research as no hypotheses are drawn up 

regarding the underlying dimensions of the 

gathered data; an important part of CFA (Yong 

& Pearce, 2013).  

In order to perform a EFA, the assumption 

should be met that there are sufficient correla-

tions among the used variables. Bartlett’s test 

of sphericity is used for this and should have a 

significance of <.05 to be able to proceed (Hair, 

Black, Babin, & Anderson, 2010). Another in-

strument is the Kaiser-Meyer-Olkin measure 

which scores should be between 0.5 and 1.0. 

The final measure is the measurement sam-

pling adequacy (MSA), values for the entire ta-

ble and each individual variable should exceed 

0.5 for factor analysis to be appropriate (Hair et 

al., 2010). Since the aim is to reaffirm existing 

factors, principal axis factoring is applied with 

Oblimin rotation (Hair et al., 2010). The Obli-

min rotation method is applied as it is expected 

that the factors are correlated with one an-

other for both intolerance of uncertainty (e.g. 

McEvoy & Mahoney, 2011) and effectuation 
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(e.g. Alsos et al., 2014) and it yields better re-

sults than the Promax method, both of which 

are oblique rotation methods and available in 

SPSS version 26 (Dien, 2010). Cut-off values are 

extensively used in factor analyses regarding 

the factor loadings, however their use is sub-

jected to controversy (Schmitt, 2011). Indeed, 

within extant literature the use and height of 

the cut-off point are subject of fierce debate 

(Heene, Hilbert, Draxler, Ziegler, & Bühner, 

2011). Within EFA literature, rotated factor 

loading cut-off points between 0.3 and 0.6 are 

recommended (Hair et al., 2010; Swisher, 

Beckstead, & Bebeau, 2004; Yong & Pearce, 

2013). Following Swisher et al., (2004) and 

Yong and Pearce (2013) a cut-off point of 0.3 is 

used.  

4.3.2 Multiple Regression and its   

assumptions 

The first set of hypotheses concern both met-

ric criterion and predictor variables, therefore, 

multiple regression is used. Hierarchical regres-

sion is used to account for the control variables 

while including the predictor variables. In order 

to “provide a more balanced perspective”   

(Hair et al., 2010 p.187) the multiple regression 

is repeated using the stepwise method. Step-

wise regression is a combination of forward se-

lection and backward elimination techniques, 

as a result it creates a model that contains the 

optimal predictor variables (Liao, Li, Yang, 

Zhang, & Li, 2008). Stepwise regression has re-

ceived criticisms in extant research, but the 

technique is useful for predictive, exploratory 

research (Petrocelli, 2003). Moreover, the 

stepwise method is used in conjunction with 

the hierarchical regression as a means to con-

firm the initially produced results.  

The hypothesized interaction effect is in-

cluded in the multiple regression analysis. The 

dataset used in this study contains two genders 

(none of the respondents identified as ‘other’ 

and thus two groups remain, i.e. male/female). 

As a result, an interaction term was con-

structed. It uses the female gender as dummy 

variable and is multiplied with the intolerance 

of uncertainty sum score.   

Multiple regression analysis has several as-

sumptions regarding the dataset.  The first as-

sumption is that the data is normal distributed 

(Osborne & Waters, 2002).  The most common 

technique to test this is the Shapiro-Wilk test, 

although more fitting smaller samples (N<50) it 

has greater power compared to other tests 

when sample size increases (Razali & Wah, 

2011). If the Shapiro-Wilk test is significant (i.e. 

p. <0.05) it cannot be assumed that the data is 

normally distributed (Ghasemi & Zahediasl, 

2012). The impact of non-normal distributed 

data strongly diminishes when the sample size 

consists of more than 200 cases due to the cen-

tral limit theorem (Ghasemi & Zahediasl, 2012; 

Hair et al., 2010). If the non-normal distributed 

data has kurtosis and skewness between -1 and 

1 it can still be used without a need to change 

it (Blanca, Alarcón, Arnau, Bono, & Bendayan, 

2017). The second assumption is that the vari-

ance of the dependent variables is equal across 
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multiple independent variables, this is often re-

ferred to as homoscedasticity in relation to 

multiple regression (Osborne & Waters, 2002). 

When assessing the homoscedasticity between 

two metric variables, scatterplots are often 

used. The third assumption is the normal distri-

bution of the error terms, however, regression 

with larger samples are relatively robust to vio-

lation of this assumption (Williams, Grajales, & 

Kurkiewicz, 2013).  The fourth assumption is 

the linearity of correlations which is assessed 

via the residual plots (Hair et al., 2010). The 

fifth and final assumption is that the independ-

ent variables are not correlated with each 

other, this is tested via the Variance Inflation 

Factor (VIF). This assumption is met when the 

VIF is <5, yet other argue that VIF values below 

10 also are acceptable (Craney & Surles, 2002). 

4.3.2 MANCOVA and its assumptions 

The second set of hypotheses explores the 

possible relations between gender, intolerance 

of uncertainty and its sub-constructs inhibitory 

anxiety and prospective anxiety. Here the inde-

pendent variables (or factors) are categorical 

whereas the dependent variables are metric.  

The t-test tests if there is a difference between 

the groups and the effect of a group on the de-

pendent variables when there are no more 

than two groups (Hair et al., 2010). This re-

search uses multiple dependent variables (in-

tolerance of uncertainty, inhibitory anxiety and 

prospective anxiety) this could be tested via 

three separate t-tests. However, performing 

multiple t-tests would lead to “probability pyr-

amiding” thus this research uses the multivari-

ate analysis of variance as it does not suffer 

from this problem (Huberty & Morris, 1989 

p.306). In fact, as there are just two groups 

(male/female), this research uses a special var-

iation of the MANOVA, the Hotelling’s T2 (Hair 

et al., 2010). Moreover, the possible relation 

between the constructs is controlled for via 

multiple variables, the inclusion of these co-

variates leads to the use of the MANCOVA (Hair 

et al., 2010). Within MANCOVA, control varia-

bles are commonly referred to as covariates 

even if they are not metric (Atinc, Simmering, 

& Kroll, 2012).  

This research uses both Hotelling’s T2  as well 

as Wilks’ Λ to identify the differences between 

the groups (Todorov & Filzmoser, 2010). Alt-

hough multiple tests are available, one is not 

necessarily better than another as they all rely 

on the same assumptions (O’Brien & Kaiser, 

1985) and Wilks’ Λ is considered the most pop-

ular and widely used test (Grice & Iwasaki, 

2009).  

 Significant results were subjected to further 

analyses to better understand the differences 

between the groups and how they affect the 

dependent variables. These relations are as-

sessed based on the η2 since the ω2 is not pre-

sent in the used statistics programme. The η2 is 

only assessed for groups that differ significantly 

from one another (Hair et al., 2010). 

The statistical technique of MANCOVA im-

plies several assumptions regarding the design 
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of the study and the dataset. Regarding the re-

search design: The sample size per group has to 

exceed the amount of dependent variables, 

each group should consists of at least 20 obser-

vations and the groups should have approxi-

mately similar sizes (Hair et al., 2010). 

The assumptions made on the data are the 

independence of the observations, equal vari-

ance-covariance matrices across the groups 

and the dependent variables should have a 

multivariate normal distribution (Hair et al., 

2010). The first criterion is assumed to be met 

since the data is gathered via online individual 

surveys. The equality of the variance-covari-

ance matrices of the groups is tested via Box’s 

M test, nonsignificant differences between the 

groups means that the matrices are assumed to 

be equal (i.e. the desired result is ρ > 0.05) (Hair 

et al., 2010). The similarity of the variance-co-

variance matrices for the dependent variables 

is tested via Levene’s test, interpretation is sim-

ilar to Box’s M test (Hair et al., 2010). Both, the 

Box’s M test, as well as Levene’s test, can be 

too sensitive to the extent that it detects het-

erogeneity so small that it does not affect the 

MANCOVA (Olson, 1974), however, as the re-

sults show the tests are all above the ρ > 0.05 

threshold. The final assumption is multivariate 

normality and an absence of outliers, multivar-

iate normality is assumed when univariate nor-

mality is present at all variables (Hair et al., 

2010), the univariate normality of the variables 

is tested as described in the section on multiple 

regression, outliers are assessed via Boxplots 

(Schwertman, Owens, & Adnan, 2004). Alt-

hough boxplot normally use multipliers of 1.5, 

this research employs multipliers of 2.2 follow-

ing Hoaglin and Iglewicz (1987) as the bound-

ary of 1.5IQR can be too sensitive towards out-

liers (Schwertman et al., 2004). The MANCOVA 

is repeated with 90% of the sample that is ran-

domly selected by the analysis software to fur-

ther validate the results initially found follow-

ing Hair et al. (2010) who claims: “replication as 

the primary means of validation” (p.701) re-

garding MANCOVA. 

4.4 CONTROL VARIABLES 

This research includes multiple control varia-

bles. The first is the nationality of the entrepre-

neur making a distinction between Dutch and 

South African origin. The second is degree, in-

deed, the causal approach is often associated 

with MBA-degrees (Sarasvathy, 2001) control-

ling for degree obtained allows to identify 

whether or not this has an influence on the de-

cision-making behaviour in this sample. Conse-

quently, study background is likewise included 

as control variable. The fourth control variable 

is experience of the entrepreneur in years. The 

number of employees is the fifth control varia-

ble. The sixth control variable is the type of in-

dustry in which the entrepreneur is active. The 

last control variable is the primary objective of 

the venture.   
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V. RESULTS 

The reliability of the scales used in this re-

search were assessed using Cronbach’s α (ap-

pendix B). The measurement scale for causal 

decision-making failed to meet the minimum 

lower bound (α = 0.577). The scales for effectu-

ation (α = 0.798), prospective anxiety (α = 

0.806) inhibitory anxiety (α = 0.857) and intol-

erance of uncertainty as a whole (α = 0.877) 

proved to be reliable. The scale used for causa-

tion would meet the minimum bound of 0.6 

when question three would be omitted (α = 

0.636). However, since each question corre-

sponds with one principal of causation and the 

scale has been proven reliable by Alsos et al. 

(2014) it will not be omitted at this stage.  

5.1 EXPLORATORY FACTOR ANALYSIS 

5.1.1 Assumptions 

Both scales of effectuation/causation and in-

tolerance of uncertainty are suitable for factor 

analysis. The intolerance of uncertainty scale 

met all three criteria, the KMO score 

(KMO=0.888), Bartlett’s test of sphericity 

(χ2(66)=1175.684, ρ < .001) and the MSA ex-

ceeded the threshold of 0.5. The results of the 

effectuation/causation scale likewise showed 

that CFA can be executed, the KMO score 

(KMO=0.751), Bartlett’s test (χ2(45)=545.145, ρ 

< .001) and MSA (all exceeded 0.5) all met the 

required assumptions. The corresponding ta-

bles are presented in appendix C. 

 

 

5.1.2 Findings 

The factor analysis of the intolerance of un-

certainty scale indicates two factors, as ex-

pected based on research from Carleton et al. 

(2007) and Helsen et al. (2013). The unrotated 

factor matrix shows that the majority of the 

questions load high on one or the other factor. 

Oblique rotation was applied as it was ex-

pected that the factors would be correlated, as 

other researchers expected as well (Carleton et 

al., 2007). The rotated pattern matrix shows a 

similar pattern, however, question 1 loads 

lower than before and relatively similar on 

both factors. Nevertheless, the EFA confirmed 

the two factors as found by Carleton et al. 

(2007), shown in appendix D meeting the cut-

off threshold of 0.3. As a result, the questions 

that load high on a factor are used as sum-

mated scales in the remainder of this research.  

The EFA of the effectuation/causation scale 

yielded two factors. Although based on the ei-

genvalues three factors could be extracted as 

well. The aim was to confirm the findings of 

Alsos et al. (2014) and thus two factor were ap-

plied. However, both in the unrotated factor 

matrix as well as the rotated pattern matrix, 

question 3 loads below the cut-off value for ei-

ther factor (.077 and .132 respectively). 

Oblique rotation was applied here as well as it 

was expected that the concepts of causation 

and effectuation would be correlated to one 

another (appendix D). Question three’s failure 

to meet the cut-off threshold of 0.3 persists af-

ter the rotation.  
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Although the scales used to measure deci-

sion-making behaviour are based on extant re-

search, this research uses two different vari-

ants of the causation scale. Indeed, removing 

question 3 would increase Cronbach’s alpha 

past the minimum threshold of 0.6. Moreover, 

the question loads below the cut-off value for 

either factor. Since the five questions per factor 

relate to a specific part of the causal perspec-

tive, omitting one question changes the mean-

ing of the factor, as both causation and effec-

tuation are formative constructs (Chandler et 

al., 2011), as well as influence the results. 

Therefore, this research uses two causation 

scales, one which includes question 3 and 

which omits this question. This approach al-

lows for comparison between the two different 

scales and assess its inclusion or exclusion on 

the subsequent results. Also, if the question is 

not excluded this research is better compara-

ble to prior research that employs Alsos et al. 

(2014) scale. The EFA without question 3 is 

shown in appendix D. 

The exploratory factor analysis was at-

tempted for just the Dutch sample to assess the 

translated scales. However, due to the limited 

size of the sample a factor analysis could not be 

completed. 

Based on the EFA the descriptive statistics of 

both factors is shown in table 3. Based on the 

factor analysis, the table shows that in general 

the entrepreneurs score higher on prospective 

anxiety then inhibitory anxiety. With a mean of 

2.56 the sample scores on average in in the 

middle of the scale. The entrepreneurs in this 

sample appear to favour causation with a 

higher mean and lower standard deviation. The 

summated score of causation where the third 

question is omitted shows both a higher mean 

and standard deviation than the factor that in-

cludes the question.  

5.2 DATA ANALYSIS 

5.2.1 Multiple regression assumptions 

 The normal distribution of the data can be 

assumed based on the Shapiro-Wilk test for the 

prospective anxiety scale (W(242) = .991 ρ = 

.147). However, based on this test, normal dis-

tribution cannot be assumed for inhibitory anx-

iety (W(242) = .905 ρ < .001), of intolerance of 

uncertainty (W(242) = .979 ρ = .001), effectua-

tion (W(242) = .985 ρ = .010),  

Construct Minimum Maximum Mean Standard Deviation 

Prospective Anxiety 1 5 2.95 .77 

Inhibitory Anxiety 1 5 2.02 .91 

Intolerance of Uncer-
tainty 

1 4.67 2.56 .74 

Effectuation 1 7 3.87 1.39 

Causation 2 7 5.03 .92 

Causation (question 3 
omitted) 

1 7 5.35 1.00 

Table 3  
Descriptive statistics factors 
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causation (W(242) = .980 ρ = .002) and the 

adjusted causation scale (W(242) = .957 ρ < 

.001). All scales bar the adjusted causation 

scale (kurtosis = 1.064) do not exceed the min-

imum and maximum kurtosis and skewness of 

one and minus one (appendix E) (Blanca et al., 

2017). Due to the sample size, the impact of 

non-normality of the adjusted causation scale 

is expected to be restricted based on the cen-

tral limit theorem (Ghasemi & Zahediasl, 2012; 

Hair et al., 2010).  

 The homoscedasticity and normal distribu-

tion of the error terms can be assumed for all 

variables involved based on the scatterplots 

shown in appendix E. Moreover, the linearity of 

the correlations can be assumed between the 

dependent and independent variables (appen-

dix E). The VIF does not exceed 10 for the inde-

pendent variables. 

5.2.2 MANCOVA assumptions 

 The independence of the observations is as-

sumed due to the method of data gathering. 

The variance-covariance matrixes were similar 

in both the groups (gender) based on the Box-

M test (F(3,186071) = 1.453, ρ = 0.698) and de-

pendent variables; prospective anxiety 

 Mean Std. 
Dev. 

1 2 3 4 5 6 7 8 9 10 11 

1 Prospective 
anxiety 

2.95 .77            

2 Inhibitory 
anxiety 

2.02 .91 .60**           

3 Intolerance 
of Uncertainty 

2.56 .74 .91** .87**          

4 Effectuation 3.87 1.39 .04 .20** .12         

5 Causation 5.03 .92 .18** .05 .13* -.26**        

6 Causation 
question 3 
omitted 

5.35 1.00 .21** .07 .16* -.25** .93**       

7 Gender  .24 .43 .10 .04 .08 .15* -.07 -.04      

8 Nationality .25 .54 -.01 .04 .01 .08 -.15* -.16* .03     

9 Degree 3.20 1.37 -.21** -.17** -.22** -.13* .10 .10 -.08 .16*    

10 Study .71 .46 .17** .19** .2** .05 -.01 -.003 .18** .11 -.13*   

11 Number of 
employees 

3.01 1.37 -.02 -.15* -.09 -.27** .24** .20 -.12 -.12 .12 .01  

12 Objective  1.49 .82 -.11 .04 -.04 .21** -2.8** -.31** .15* .39** -.01 -.004 -.14* 

Table 4 
Correlation table 

N = 242 

* Correlation is significant at .05, two tailed 

** Correlation is significant at .01, two tailed 

Gender: 0 = Male, 1 = Female, 2 = Other 

Nationality: 0 = South African, 1 = Other, 2 = Dutch 

Degree: 1 = High School, 2 = Community College, 3 = Bachelor’s Degree, 4 = Honours Degree, 5 = Master’s Degree, 6 = Doctorate Degree 

Study: 0 = Technical, 1 = Non-technical 

Number of employees: 1 = 1, 2 = 2, 3 = 3-5, 4 = 6-10, 5 = 11-49, 6 = 50-249, 7 >= 250 

Objective: 1 = Profit and Growth, 2 = To sustain myself, 3 = Non-profit, 4 = Passion 
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(F(1,240) = .18 ρ = .894), inhibitory anxiety 

(F(1,240)=.021, ρ = .885) and intolerance of un-

certainty (F(1,240) = .092, ρ = .762) based on 

Levene’s test. 

Multivariate normality is based on the uni-

variate normality of the variables. The univari-

ate normality has been assessed already for in-

hibitory, prospective anxiety and intolerance of 

uncertainty in relation to the multiple regres-

sion. As the univariate assumption there is met, 

the multivariate normality is assumed here as 

well. 

The boxplots show no outliers for prospec-

tive anxiety, inhibitory anxiety and intolerance 

of uncertainty when the multipliers are ad-

justed to 2.2 instead of 1.5 following Hoaglin 

and Iglewicz (1987) (appendix F).  

5.3 HYPTOHESES TESTING 

Based on the correlation matrix (table 4), 

control variables that did not correlate with in-

tolerance of uncertainty, inhibitory anxiety, 

prospective anxiety, causation or effectuation 

are excluded. As a result, only the variables 

gender, nationality, degree, study, number of  

 employees and objective are retained as con-

trol variables. 

 In the first hierarchical regression, causation 

is the dependent variable. First, the control var-

iables were added (model 1 and 4). Then, the 

predictor variables intolerance of uncertainty 

(model 2), the interaction term (model 3) and 

prospective- and inhibitory anxiety were added 

(model 5). The results are shown in table 5.  

Intolerance of uncertainty has a positive sig-

nificant relationship with the causation per-

spective (β = .15,  ρ < .01), confirming hypothe-

sis 1a. The relationship between inhibitory anx-

iety and causation is not significant (β = .15,  ρ 

> .05), rejecting hypothesis 1b. Hypothesis 1c on 

the other hand can be confirmed as the rela-

tion between prospective anxiety and causa-

tion is positive and significant (β = .22  ρ < .05). 

These results were consistent in the adjusted 

causation scale that omits question 3. How-

ever, there was a difference in either or both 

the strength of the β as well as the ρ for the 

predictor variables. As is shown in the correla-

tion between intolerance of uncertainty (β = 

.27  ρ <.01), inhibitory anxiety (β = .00  ρ > .05) 

and prospective anxiety (β = .28  ρ <.01) and the 

adjusted causation scale (appendix F). The sec-

ond hierarchical regression consists of the 

same independent variables but has effectua-

tion as the dependent variable (table 5). The 

negative relation between intolerance of un-

certainty and effectuation was not found (β = 

.16  ρ > .05), thus hypothesis 1d is rejected.  Hy-

pothesis 1e is likewise rejected since a positive 

correlation was found between inhibitory anx-

iety and effectuation (β = .30  ρ < .05). Lastly, 

hypothesis 1f is rejected as no negative relation 

was found between prospective anxiety and ef-

fectuation (β = .17  ρ > .05).  
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 Dependent Variable: Causation 

Variable 
Model 1 Model 2 Model 3 Model 4 Model 5 

β SE  β SE  β SE  β SE  β SE  

Constant 4.87** .24 4.26** .33 4.39** .34 4.87** .24 4.13** .34 
Gender -.01 .13 -.02 .13 -.67 .48 -.01 .13 -.04 .13 
Nationality -.08 .12 -.09 .12 -.09 .12 -.08 .12 -.10 .12 
Degree .06 .04 .08 .04 .08 .04 .06 .04 .08 .04 
Study .002 .13 -.05 .13 -.05 .13 .002 .13 -.04 .13 
Number of Employ-
ees 

.13** .04 .14** .04 .14** .04 .13** .04 .13** .04 

Objective -.26** .08 -.244** .08 -.24** .08 -.26** .08 -.23** .08 
Intolerance of un-
certainty 

  .211** .08 .15 .09     

Intolerance of uncer-
tainty x Female gen-
der 

    
.24 .17 

    

Inhibitory Anxiety         .00 .08 
Prospective Anxiety         .22* .09 

Adjusted R2 .103 .127 
5.994** 

.027 
7.398** 

.130 .103 
5.607** 

.129 
F 5.607** 5.512** 5.447** 

Change R2  .007  .032 
4.469* Change F  1.968  

 Dependent Variable: Effectuation 

Variable 
Model 1 Model 2 Model 3 Model 4 Model 5 

β SE  β SE  β SE  β SE  β SE  

Constant 4.35** .37 3.89** .50 3.91** .53 4.35** .37 4.22** .52 

Gender .30 .20 .29 .20 .2 .74 .30 .20 .34 .20 
Nationality .01 .18 .004 .18 .004 .18 .01 .18 .03 .18 
Degree -.10 .06 -.08 .07 -.08 .07 -.10 .06 -.09 .07 
Study .06 .19 .02 .20 .02 .2 .06 .19 -.01 .19 
Number of Employ-
ees 

-.23** .06 -.22** .06 -.22** .06 -.23** .06 -.20** .06 

Objective .27* .12 .28* .12 .28* .12 .27* .12 .24* .14 
Intolerance of un-
certainty 

  .16 .12 .15 .14     

Intolerance of uncer-
tainty x Female gen-
der 

    .04 .27     

Inhibitory Anxiety         .30* .12 
Prospective Anxiety         .17 .14 

Adjusted R2 .099 .102 .099   .099 .116 
F 5.425** 4.926** 4.295**           5.425** 4.968** 
Change R2  .007 .000  .024 
Change F  1.824 1.952  3.281* 

Table 5  
Results hierarchical regression 

N=242 
Unstandardized β coefficients are reported 
Method: Enter 

* Correlation is significant at ρ < .05, two tailed 

** Correlation is significant at ρ < .01, two tailed 
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The multivariate analysis of covariance (table 

6) showed no significant differences between 

the genders regarding the  inhibitory anxiety, 

prospective anxiety or intolerance of uncer-

tainty of the entrepreneur (Λ = .985 F (2,222) = 

1.642, ρ = .196) and (T2 = 3.615, ρ = .196). The 

differences between gender therefore do not 

have to be scrutinized further per dependent 

variable. As a result, hypothesis 2a through 2f 

can be rejected.  

 The final hypothesis supposes an interaction 

effect of gender on the correlation between in-

tolerance of uncertainty and causation / effec-

tuation. Both presumed interaction proved to 

be insignificant as gender neither moderates 

the relationship between intolerance of uncer-

tainty and causation (β = .24  ρ > .05) as the re-

lationship between intolerance of uncertainty 

and effectuation (β = .04  ρ > .05) (table 5). This 

result was similar in the adjusted causation 

scale (β = .25  ρ > .05) (appendix G). As a result, 

hypothesis 3 is rejected. 

5.4 CONTROL VARIABLES 

As stated in the methods section, this re-

search used several control variables. In the hi-

erarchical regression the number of employees 

was significant across all models for both cau-

sation (β = .13  ρ < .01) as well as effectuation 

(β = -.23  ρ < .01). The objective of the firm sig-

nificantly effects causation (β = -.26  ρ < .01) 

and effectuation (β = .27  ρ < .05). The other 

control variables gender, nationality, degree 

and study proved to be insignificant.  

In the MANCOVA, Wilks’ Λ shows that: study 

(Λ = .962 F (2,222) = 4.416, ρ < .05) , (T2 = 9.64, 

ρ = .013) and objective (Λ = .945 F (6,444) = 

2.123, ρ = .05) have significant differences 

within these groups on the dependent varia-

bles (intolerance of uncertainty, prospective 

anxiety and inhibitory anxiety). Further analysis 

shows that the differences for degree apply to 

prospective anxiety (F(5,223) = 2.346, ρ = .05) 

and intolerance of uncertainty (F(5,223) = 

2.495, ρ < .05) but not inhibitory anxiety 

(F(5,223) = 1.844, ρ > .05). With regard to ob-

jective, the effect is only significant for pro-

spective anxiety (F(3,223) = 2.905, ρ < .05) and 

not for intolerance of uncertainty nor inhibi-

tory anxiety. The results are summarised in ta-

ble 7. 

  

Table 6 
 Results MANCOVA 

Dependent Variables: Intolerance of uncertainty, prospective anxiety and inhibitory anxiety  

Independent Variable Wilks´ Λ Hotelling’s T2 F  Sig. Power 
Nationality .989 > 2 groups .624 .646 .205 
Degree .933 > 2 groups 1.562 .115 .770 
Study .962 9.64 4.416 .013 .756 

Number of Employees .95 > 2 groups .970 .477 .572 
Objective .945 > 2 groups 5.123 .05 .761 

Gender .985 3.615 1.642 .196 .344 
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5.5 RESULT VALIDATION 

 To validate the results, the hierarchical re-

gressions used to test the first and third hy-

potheses are repeated utilizing the stepwise 

method. The results of the stepwise regression 

mirror the hierarchical regression, in fact, it 

paints a clearer picture. For causation, the final 

model (F(3,238)=12.982 R2 = .13 ρ < .01) in-

cluded objective (β = -.259  ρ < .01), number of 

employees (β = .14  ρ < .01) and prospective 

anxiety (β = .182  ρ < .05). When the third ques-

tion is omitted from the causation scale the re-

gression yields four models which are slightly 

different. Indeed, objective (β = -.33  ρ < .01), 

prospective anxiety (β = .27  ρ < .01), number 

of employees (β = .11  ρ < .05) and degree (β = 

.09  ρ < .05) are retained in the final model 

(F(4,237)=12.248 R2 = .157 ρ < .01). Regarding 

effectuation, number of employees (β = -.23  ρ 

< .01), objective (β = .28  ρ < .01) and inhibitory 

anxiety (β = .24  ρ < .01) are the independent 

variables in the ultimate model 

(F(3,238)=11.371 R2 = .114 ρ < .01). All other 

variables, including the interaction effect, are 

excluded (appendix H). 

The MANCOVA is repeated with 90% of the 

sample which was randomly selected by the 

analysis software. The differences between the 

genders remain insignificant (Λ = .994 F (2,199) 

= .554, ρ > .05) whereas the control variables 

study (Λ = .967 F (2,199) = 3.353, ρ < .05) and 

objective (Λ = .924 F (6,398) = 2.682, ρ < .05) 

persist as significant. 

  

Hypothesis Independent Dependent Effect ρ β Result 

1A Intolerance of Uncertainty Causation ↑ <.01 .211 Accepted 

1B Inhibitory Anxiety Causation ↑ >.05 .00 Rejected 
1C Prospective Anxiety Causation ↑ <.05 .22 Accepted 
1D Intolerance of Uncertainty Effectuation ↓ >.05 .16 Rejected 
1E Inhibitory Anxiety Effectuation ↓ <.05 .30 Rejected 
1F Prospective Anxiety Effectuation ↓ >.05 .17 Rejected 

2A Gender (F) 
Intolerance of Un-

certainty 
↑ >.05 Λ=.985 Rejected 

2B Gender (F) Inhibitory Anxiety ↑ >.05 Λ=.985 Rejected 

2C Gender (F) Prospective Anxiety ↑ >.05 Λ=.985 Rejected 

2D Gender (M) 
Intolerance of Un-

certainty 
↓ >.05 Λ=.985 Rejected 

2E Gender (M) Inhibitory Anxiety ↓ >.05 Λ=.985 Rejected 

2F Gender (M) Prospective Anxiety ↓ >.05 Λ=.985 Rejected 

3 
Gender * Intolerance of Uncer-

tainty 
Causation ↑ >.05 .24 Rejected 

3 
Gender * Intolerance of Uncer-

tainty 
Effectuation ↑ >.05 .04 Rejected 

Table 7 
Overview of results 
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VI. DISCUSSION 

The presence of uncertainty is central to ef-

fectuation theory (Brettel et al., 2012). Indeed, 

an important difference between effectual and 

causal decision-making is the entrepreneur’s 

approach to dealing with uncertainty (Wiltbank 

et al., 2006). The causal entrepreneur faces un-

certainty through prediction whereas the ef-

fectual entrepreneurs aims for control (Karami 

et al., 2019). This study examined the influence 

of the entrepreneur’s intolerance of uncer-

tainty on his decision-making. In doing so, pos-

sible personal-level antecedents are explored 

to fill the gap in current effectuation literature 

(Arend et al., 2015; Grégoire & Cherchem, 

2020). Based on quantitative research, this 

study has yielded several results.  

First, the hypothesized positive relationship 

between intolerance of uncertainty and causa-

tion was confirmed. This findings shows that 

the intolerance of uncertainty scale is applica-

ble to non-clinical subjects as stated by Dugas 

et al. (2004). Moreover, it demonstrates that 

intolerance of uncertainty does influence be-

haviour in nonclinical samples, in line with the 

findings of Thibodeau et al. (2013). A more sur-

prising result is the positive and statistically sig-

nificant correlation between inhibitory anxiety 

and effectuation. 

However, upon on closer inspection, the di-

vergent influences of prospective anxiety and 

inhibitory anxiety are not surprising per se. Pro-

spective intolerance of uncertainty concerns 

anxiety related to future events (Carleton et al., 

2007). Individuals who score high on this di-

mension have an increased need for predicta-

bility and seek information to minimize the un-

certainty (Hale et al., 2016; Hong & Lee, 2015). 

The significant positive correlation with the 

causation perspective therefore seems hardly 

surprising. Inhibitory intolerance of uncertainty 

is anxiety that leads to inaction or even paraly-

sation when facing anxiety (Hill & Hamm, 2019; 

McEvoy & Mahoney, 2012). On the surface it is 

surprising that it significantly and positively 

correlates with the effectuation perspective; 

decision-making that centres around action 

(Grégoire & Cherchem, 2020). Yet, closer in-

spection of the questions used to assess the ef-

fectuation perspective might provide insight to 

this result.  

Indeed, the effectuation perspective can be 

described as embracing uncertainty and active 

agentic behaviour of the entrepreneur 

(Grégoire & Cherchem, 2020). However, based 

on the questions used in the questionnaire, the 

effectuation perspective can also be reframed. 

For example question 10 focusses on the con-

trol aspect of effectuation (Alsos et al., 2014 

p.39). This question matches the pilot-in-the-

plane principle (Sarasvathy, 2008), yet, it could 

also point towards an inability or unwillingness 

to make a (long-term) decision when faced 

with uncertainty, fitting high inhibitory anxiety. 

Question eight could be reframed likewise; its 

focus is on dealing with contingencies (Alsos et 

al., 2014 p.39). Based on the lemonade princi-

ple (Sarasvathy, 2008), this question could indi-

cate an acceptance to an ever changing future 
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in which planning is not useful. On the other 

hand, it could also point to an entrepreneur’s 

inability to act or decide regarding the firm’s fu-

ture in the face of uncertainty. Indeed, high an-

swers on both questions – and the correspond-

ing behaviour – could be the result of repeated 

avoidance behaviour and only making deci-

sions on the last possible moment, correspond-

ing with high inhibitory anxiety (Hong & Lee, 

2015). A similar argument could be used for 

question six which is aimed at how an entrepre-

neur uses the means he has available (Alsos et 

al., 2014 p.39). This question is focussed on the 

bird-in-hand principle, rather than trying to 

predict an uncertain future, the entrepreneur 

focusses on what is within his control 

(Sarasvathy, 2001). Conversely, this could indi-

cate a high inhibitory anxiety; to avoid the pa-

ralysis caused by high uncertainty or the uncer-

tainty altogether, the entrepreneur opts to 

only use what is within his direct control rather 

than planning and working ahead in an uncer-

tain future (Hale et al., 2016). When consider-

ing the effectuation questions from a different 

perspective, similarities arise with under-en-

gagement. Under-engagement are “(…) behav-

iours, referring to actions aimed to avoid future 

uncertain situations (e.g., distracting); impul-

sivity, consisting in the performance of behav-

iours to immediately eliminate uncertainty or 

its associated distress (e.g., making impulsive 

decisions)” (Bottesi, Carraro, Martignon, 

Cerea, & Ghisi, 2019 p.56). Bottesi et al. (2019) 

found that inhibitory anxiety is a significant and 

positive predictor of under-engagement be-

haviours. 

Regardless, these findings show that uncer-

tainty is central to effectuation theory (Brettel 

et al., 2012). How an entrepreneur manages 

uncertainty (i.e. either an effectual or causal 

approach) seems to be influenced by the entre-

preneur’s predisposition on how to react when 

confronted with the possible existence of un-

certainty. 

Second, no difference was found between 

the genders regarding intolerance of uncer-

tainty, inhibitory anxiety or prospective anxi-

ety. As a result, this study could not replicate 

the results of Brighetti and Lucarelli (2015) that 

found that women do tend to assess them-

selves according to the prevailing stereotypes, 

nor the results of Doruk et al. (2015) who found 

that female students score higher on the intol-

erance of uncertainty scale than male students. 

This result can partly be explained by the differ-

ence of sample sizes between men (75.6%) and 

women (24.4%). Yet, this finding is in accord-

ance with other research on gender and intol-

erance of uncertainty that failed to find a rela-

tionship (e.g. Buhr & Dugas, 2002; Robichaud 

et al., 2003; Strout et al., 2018). 

Third, the proposed interaction effect of gen-

der on intolerance of uncertainty and effectua-

tion/causation proved to be insignificant. This 

indicates there is no moderation effect of gen-

der on the relationship between intolerance of 

uncertainty and effectuation/causation. The 

lack of correlation between gender and intoler-

ance of uncertainty, the fact that intolerance of 
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uncertainty and effectuation do not have a sta-

tistically significant relation and the uneven 

group sizes regarding the genders can be possi-

ble reasons for this result. This result is in con-

trast with the findings of Bezerra de Melo et al. 

(2019) and, Frigotto and Della Valle (2018) who 

have found that gender does influence entre-

preneurial decision-making.  

Lastly, the research used two causation 

scales since the third question of this perspec-

tive was neither reliable (Cronbach’s α) nor in-

ternally consistent (factor analysis) (Sijtsma, 

2009b, 2009a). This means that the question in 

its current form does not sufficiently capture 

the lemonade principle from a causal perspec-

tive. Indeed, the question focusses on pre-ex-

isting knowledge, this targets Sarasvathy's 

(2008) lemonade principle, i.e. the leveraging 

of contingencies. Although effectuation is the 

inverse of causation, both approaches are not 

mutually exclusive (Reymen et al., 2015). The 

current phrasing of the question is opposite of 

the effectual perspective but is not necessarily 

fitting the causal perspective. Sarasvathy, 

(2008) describes the lemonade principle from 

the causal perspective as: “Causal models al-

most always seek either to avoid the unex-

pected or to achieve predetermined goals in 

spite of contingencies” (p.89). The distinction 

between the effectual and causal entrepreneur 

is “on exploitation of contingencies rather than 

exploitation of pre-existing knowledge” (Alsos 

et al., 2014 p.6). However, the question corre-

sponding question as formulated by Alsos et 

al., (2014 p.39)does not appear to fully cover 

this meaning. Moreover, considering short-

term opportunities is not only beholden to the 

effectuation perspective per se. Indeed, the 

causal entrepreneur is able to seize short-term 

opportunities while using his pre-existing 

knowledge. Certainly, it is difficult to plan or 

predict opportunities that arise suddenly, how-

ever, that does not mean that such opportuni-

ties are outside the scope of the business plan 

and thus cannot be capitalized on by the causal 

entrepreneur.  

Both effectuation and causation are forma-

tive constructs  (Chandler et al., 2011) thus 

omitting question three alters the meaning of 

the causation construct. Based on the remain-

ing principles (bird-in-hand, crazy-quilt, afford-

able loss & pilot-in-the-plane) the causal entre-

preneur could be described as: an entrepreneur 

who selects means to create a given effect 

which is based on competitive analysis as to 

predict the uncertain future with the aim of 

maximizing the possible returns (based on 

(Sarasvathy, 2001, 2008). However, altering 

the meaning of causation would mean that it is 

no longer comparable to other research that 

utilizes a different definition. This makes it dif-

ficult to generalize the findings of the adjusted 

scale to research that uses the complete scale. 

Regarding the results, the adjusted scale did 

not differ strongly from the original scale albeit 

that the results were stronger. Indeed, the pre-

dictive β of intolerance of uncertainty was 

higher (.27) for the adjusted scale than the orig-

inal scale (.211) while being equal in signifi-

cance. This result was similar for prospective 
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anxiety. These findings further strengthen the 

assumption that the third question is not con-

sistent with the other causation questions 

since the correlations became greater when it 

was omitted. In other words, the third question 

had a negative impact on the height of the β of 

the predictor variables regarding significant re-

lations.  

6.2 THEORETICAL CONTRIBUTIONS 

Due to the concepts used in this research, it 

adds to the literature in several streams.  

With regards of effectuation literature, pro-

spective anxiety and inhibitory anxiety are per-

sonal-level antecedents of causal and effectual 

decision-making respectively. As a result, this 

research responds to this gap in current effec-

tuation literature (Arend et al., 2015; Engel et 

al., 2014; Grégoire & Cherchem, 2020; Reymen 

et al., 2015). Moreover, this study successfully 

connects the theory of effectuation with previ-

ously established constructs: intolerance of un-

certainty (Perry et al., 2012). Furthermore, this 

study failed to find a interaction effect of gen-

der on the relation between intolerance of un-

certainty and effectuation, thereby contrib-

uting to previous research on the effect of gen-

der on effectual decision-making (Bezerra de 

Melo et al., 2019; Frigotto & Della Valle, 2018). 

Lastly, this research uses the questionnaire de-

veloped by Alsos et al. (2014) and thereby con-

tributes to the validity of these scales.  

Although effectuation was the focal point of 

this research, it nevertheless contributes to in-

tolerance of uncertainty literature. Indeed, in 

line with Dugas et al. (2004) and Angehrn et al. 

(2020) this research shows that the IU scale is 

applicable to non-clinical samples. Further-

more, it proves that the concept is applicable 

to entrepreneurship research. Since intoler-

ance of uncertainty, inhibitory anxiety and pro-

spective anxiety significantly influence either 

causation or effectuation, this research adds to 

the understanding of how these concepts influ-

ence decision-making (Thibodeau et al., 2013). 

Moreover, due to the divergent effects be-

tween the sub-constructs, this research adds to 

the understanding that intolerance of uncer-

tainty should not be approached as unidimen-

sional construct but as multidimensional one 

(McEvoy et al., 2019). While failing to find a sig-

nificant difference between the genders re-

garding IU and its sub-constructs for entrepre-

neurs, this research adds to current literature 

that is not unequivocal whether or not there 

are significant differences between the gen-

ders  (Bottesi et al., 2018; Buhr & Dugas, 2002; 

Doruk et al., 2015; Hale et al., 2016; Robichaud 

et al., 2003; Roma & Hope, 2017; Strout et al., 

2018).  

6.3 PRACTICAL CONTRIBUTIONS 

The results of this study also have practical 

implications. First of all, the data that is gath-

ered for this research may be used to further 

understand the differences between entrepre-

neurs within and across countries. Secondly, 

the results of this research create a deeper un-

derstanding of personal-level antecedents of 

decision-making, these antecedents could be 
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used to alter or guide the behaviour of the en-

trepreneur. For example, through education 

and training. In doing so, entrepreneurs could 

be taught decision-making logics that are more 

beneficial to them, their firm and their region. 

This is particularly beneficial for impoverished 

regions/countries that stimulate entrepreneur-

ship to combat poverty. Lastly, the results show 

that intolerance of uncertainty influences be-

haviour in nonclinical subjects and thus pro-

vides additional insights for practitioners how 

such concepts influence behaviour in such sam-

ples. This information could be used for exam-

ple by coaches or psychologists who guide en-

trepreneurs.  

6.4 LIMITATIONS 

Although this study aimed to advance the 

current understanding of effectuation and its 

antecedents, the limitations of this study must 

be considered. The causation scale used, as de-

veloped by Alsos et al. (2014), did not meet the 

threshold value for Cronbach’s α and question 

three loaded low on either factor. Neverthe-

less, the differences between the original and 

the adjusted scale were slight and minimally in-

fluenced the results. Secondly, the group sizes 

in the MANCOVA differed strongly in size. Yet, 

the used statistical software is able to account 

for this violation (Hair et al., 2010).  

To validate the results of the hierarchical re-

gression, stepwise methods were employed. 

Although suited to exploratory research and 

being used confirmatory and cautiously in this 

research, the method’s limitations have to be 

noted (see Petrocelli, 2003). However, as the 

results of both stepwise and hierarchical re-

gression showed similar outcomes, the limita-

tions of stepwise regression have had a mini-

mal impact on the results.  

The Dutch sample was significantly smaller 

than the South-African sample. The gathering 

of data in The Netherlands was hampered by 

the Covid-19 virus, the disparity in group sizes 

made it impossible to compare the results be-

tween the countries or to validate the trans-

lated scales used due to the sample being too 

small for EFA. Nonetheless, the gathered re-

sponses can be used and expanded in future re-

search which will be able to make such compar-

isons. 

Lastly, the current study design makes it pos-

sible to identify antecedents of decision-mak-

ing logics. However, the design fails in explain-

ing why these concepts are predictors of either 

decision-making logic, especially with regards 

to the unexpected effect of inhibitory anxiety 

on effectuation. Yet, the current design does fill 

a gap in current effectuation literature pointed 

out by several researchers (Arend et al., 2015; 

Grégoire & Cherchem, 2020). Moreover, a sub-

stantial amount of effectuation research is 

qualitative in nature, this research adds to 

quantitative effectuation research (Perry et al., 

2012).   

6.5 AVENUES FOR FUTURE RESEARCH 

Both the results and the limitations of this re-

search provide avenues for future research. 
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First of all, to gain clearer insight into why 

certain antecedents lead to or diminish the use 

of effectual decision-making logics future re-

search may benefit from a design that incorpo-

rates both quantitative as well as qualitative 

techniques. For example a research design as 

used by Reymen et al. (2015).  

Secondly, this research made use of data 

gathered in two different countries. Future re-

search can be aimed at increasing the amount 

of data gathered in The Netherlands, and/or 

adding to the existing data set with information 

from different countries. This can serve two 

purposes. Firstly, more research with larger 

sample sizes can increase the reliability and ro-

bustness of the findings that inhibitory anxiety 

and prospective anxiety are antecedents of ef-

fectual or causal decision-making respectively. 

Secondly, roughly equal sample sizes from mul-

tiple countries make it possible to control for 

and/or investigate effects that are a caused 

through geographical, economic, political, cul-

tural differences between the countries. 

Furthermore, other antecedents of effectua-

tion can still be identified. This research 

showed that the variables: number of employ-

ees and objective significantly impact either 

causation or effectuation. In this research both 

variables were used as control variables but 

can be the focal point of future research that 

tries to identify more antecedents of effectua-

tion. Indeed, the antecedents uncovered in this 

research can be part of a larger nomological 

network that has not been fully identified.  

Third, a discriminatory factor between effec-

tuation and causation are their respective 

worldviews. Indeed, the effectual perspective 

beliefs one is possible to create its own oppor-

tunities. Conversely, causal logics are based on 

the assumption that opportunities are to be 

discovered. As stated by Shane and 

Venkataraman (2000) in their seminal paper: 

“we define the field of entrepreneurship as the 

scholarly examination of how, by whom and 

with what effects opportunities to create fu-

ture goods and services are discovered, evalu-

ated and exploited [emphasis added]” (p.218). 

Which decision-making logic and entrepreneur 

employs may be the result of his belief if oppor-

tunities are created or discovered. 

Lastly, this research used Alsos et al. (2014) 

scale to examine effectuation and causation. 

This instrument proved to be flawed with re-

gards to the third question in the causation 

perspective. Future researchers could try to 

amend this if it persists in other samples. Fur-

thermore, within extant literature multiple dif-

ferent scales are present, most notably the 

scale of Chandler et al. (2011). However, one 

agreed upon scale allows “(…) for “apples-to-

apples” comparisons within and across cases, 

studies, tasks, and other contexts and circum-

stances” (Grégoire & Cherchem, 2020 p. 634). 

VII. CONCLUSION 

The aim of this research was to identify pos-

sible personal-level antecedents of effectual 

and causal decision-making. To structure this 

research, the following research questions 
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were drawn up and can be answered as fol-

lows: 

1) To what extent is the entrepreneur’s domi-

nant decision-making logic influenced by his in-

tolerance of uncertainty? 

The effectual decision-making is positively 

and significantly affected by the inhibitory anx-

iety of the entrepreneur. Both prospective anx-

iety and intolerance of uncertainty are signifi-

cantly related to causal decision-making. Based 

on the stepwise regression it can be concluded 

that prospective anxiety is a better predictor 

variable compared with intolerance of uncer-

tainty. These findings consisted when control-

ling for gender, nationality, degree, study, 

number of employees and objective.  

 2) To what extent does the gender of the en-

trepreneur influence his self-assessment of in-

tolerance of uncertainty? 

Based on the MANCOVA no differences were 

found between the genders (male/female) re-

garding the intolerance of uncertainty, inhibi-

tory anxiety and prospective anxiety. 

 3) To what extent does the gender of the en-

trepreneur moderate the relationship between 

intolerance of uncertainty and decision-mak-

ing? 

Based on both the hierarchical as well as the 

stepwise regression, no moderation effects of 

gender were found on the relation between in-

tolerance of uncertainty and effectuation/cau-

sation. 

This research demonstrates that prospective 

anxiety is a predictor variable of causal deci-

sion-making whereas inhibitory anxiety has a 

positive and significant relation with effectual 

decision-making. These correlations are not 

moderated by gender. Furthermore, this study 

has failed to show a significant difference be-

tween male and female entrepreneurs regard-

ing their intolerance of uncertainty.  

The methodological approach of this re-

search is in accordance with its aims. However, 

due to limitations regarding the sample size 

and its origin, generalizability can be limited. 

The discussion and conclusion show that two of 

the fourteen hypotheses are supported. Never-

theless, several important contributions have 

been made.  

Despite suffering from some limitations, the 

results of this study provide insights into possi-

ble personal-level antecedents of an effectual 

or causal decision-making logic. Moreover, the 

research connected current effectuation litera-

ture with existing concepts. These findings in-

dicate that individual-level antecedents of de-

cision-making logics are present and can be ex-

plored. Contributions to several existing 

streams of literature are made by furthering 

the understanding of the influence of gender 

on both intolerance of uncertainty and the de-

cision-making logic. Furthermore, it demon-

strates that IU can be applied in entrepreneur-

ship research and provides additional insights 

when used as a multidimensional model. Nev-

ertheless, future research is needed to identify 

other personal-level antecedents of effectua-

tion/causation.  
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IX. APPENDICES 

A: MEASUREMENT SCALES  

Table 8 
Dutch scale of Intolerance of uncertainty copied from (Helsen et al., 2013) 
 

 

 

 

 

 

  

 Sterk mee 
onees 

Mee oneens Eens noch 
oneens 

Mee eens Sterk mee 
eens 

Prospective anxiety 

1 Onvoorziene gebeurtenissen bren-
gen mij ernstig van slag 

1 2 3 4 5 

2 Ik vind het frustrerend om niet over 
alle benodigde informatie te beschik-
ken 

1 2 3 4 5 

3 Men moet altijd vooruitkijken om 
verrassingen te voorkomen 

1 2 3 4 5 

4 De kleinste onvoorziene gebeurtenis 
kan alles verpesten, ondanks de 
beste planning 

1 2 3 4 5 

5 Ik wil altijd weten wat de toekomst 
in petto heeft voor me 

1 2 3 4 5 

6 Ik kan er niet tegen om verrast te 
worden 

1 2 3 4 5 

7 Ik zou in staat moeten zijn om alles 
vooraf te organiseren 

1 2 3 4 5 

Inhibitory anxiety 

8 Onzekerheid belet mij om het beste 
uit het leven te halen 

1 2 3 4 5 

9 Als ik in actie moet komen, voel ik me 
verlamd door onzekerheid 

1 2 3 4 5 

10 Als ik onzeker ben, kan ik niet goed 
functioneren 

1 2 3 4 5 

11 Zelfs de kleinste twijfel kan mij er-
van weerhouden tot actie over te 
gaan 

1 2 3 4 5 

12 Ik moet alle onzekere situaties ver-
mijden 

1 2 3 4 5 
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Table 9 
 Intolerance of Uncertainty scale copied from (Carleton et al., 2007) 

 

*Both Alsos et al. (2014) tables are omitted as they may not be published 

  

 Strongly disa-
gree 

Disagree Agree nor Dis-
agree 

Agree Strongly Agree 

Prospective anxiety 

1 Unforeseen events upset me greatly 1 2 3 4 5 

2 It frustrates me not having all the in-
formation I need 

1 2 3 4 5 

3 One should always look ahead so as 
to avoid surprises 

1 2 3 4 5 

4 A small, unforeseen event can spoil 
everything, even with the best of 
planning 

1 2 3 4 5 

5 I always want to know what the fu-
ture has in store for me 

1 2 3 4 5 

6 I can’t stand being taken by surprise 1 2 3 4 5 

7 I should be able to organize every-
thing in advance 

1 2 3 4 5 

Inhibitory anxiety 

8 Uncertainty keeps me from living a 
full life 

1 2 3 4 5 

9 When it’s time to act, uncertainty pa-
ralyses me 

1 2 3 4 5 

10 When I am uncertain I can’t function 
very well 

1 2 3 4 5 

11 The smallest doubt can stop me 
from acting 

1 2 3 4 5 

12 I must get away from all uncertain 
situations 

1 2 3 4 5 
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B. CRONBACH’S ΑLPHA 

Table 10 
Cronbach's α per construct 

 

C. BARLETT’S TEST OF SPHERICITY, KMO & MSA 

Table 11 
KMO and Bartlett's test per construct 

 Intolerance of Uncertainty Effectuation / Causation  Effectuation / Causation 
(question 3 omitted) 

KMO measure of sampling 
adequacy  .888 .751 .755 

Bartlett’s test of Sphericity    

Approx. Chi-Square 1175.684 545.145 523.317 
Degrees of Freedom 66 45 36 

Significance < .001 < .001 < .001 

 
 
 
Table 12 
Measure Sampling Adequacy Intolerance of Uncertainty 

 

Construct Cronbach’s 
α 

Cronbach’s α based on standardized 
items 

N of items 

Causation .577 .593 5 

Effectuation .798 .797 5 

Prospective Anxiety .806 .804 7 

Inhibitory Anxiety .857 .861 5 

Intolerance of Uncertainty .877 .876 12 

Causation (question 3 omitted) .636 .639 4 

 1 2 3 4 5 6 7 8 9 10 11 12 

Unforeseen events .885            

Missing Information  .873           

Avoid surprises   .841          

Unforeseen events    .924         

Know the future     .881        

Taken by surprise      .927       

Organize in Advance        .857      

Uncertainty keeps from living        .919     

Paralyses         .839    

Function under uncertainty          .879   

Doubt           .878  

Uncertain situations             .917 
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Table 13  
Measure Sampling Adequacy Causation/Effectuation 

 

 

 

 

 

 

 
 
 

 
 

Table 14 
Measure Sampling Adequacy Causation/Effectuation adjusted 

 

 

 

 

 

 

 

D.  EXPLORATORY FACTOR ANALYSIS 

Table 15 EFA 
Matrices Intolerance of Uncertainty 

Intolerance of Uncer-
tainty 

Pattern Matrix Structure Matrix (Oblimin rotation) 

1 2 1 2 

Unforeseen events  .394  .550 

Missing Information  .519  .552 

Avoid surprises  .539  .493 

Unforeseen events  .439  .577 

Know the future  .730  .758 

Taken by surprise  .435  .599 

Organize in Advance   .712  .665 

Uncertainty keeps 
from living 

.485  .664  

Paralyses .890  .837  
Function under uncer-
tainty 

.747  .758  

Doubt .797  .756  
Uncertain situations  .570  .687  

 1 2 3 4 5 6 7 8 9 10 

Goal-oriented .802          

Expected returns  .685         

Pre-existing knowledge   .640        

Competitive analysis    .619       

Uncertain future     .685      

Means-oriented      .723     

Affordable loss       .834    

Contingencies        .817   

Commitments         .778  

Unpredictable future          .776 

 1 2 3 4 5 6 7 8 9 

Goal-oriented .797         

Expected returns  .678        

Competitive analysis   .618       

Uncertain future    .681      

Means-oriented     .738     

Affordable loss      .838    

Contingencies       .827   

Commitments        .765  

Unpredictable future         .775 
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Table 16  
Matrices Effectuation/Causation 

 

 

 

  

Effectuation/Causation Pattern Matrix Structure Matrix (Oblimin rotation) 

1 2 1 2 

Goal-oriented  .243  .365 

Expected returns  .359  .446 

Pre-existing knowledge  .077  .132 

Competitive analysis  .658  .753 

Uncertain future  .537  .661 

Means-oriented .678  .740  

Affordable loss .508  .516  

Contingencies .657  .731  
Commitments .582  .579  
Unpredictable future .763  .761  

Figure 5 
 Rotated Factor plot Intolerance of Uncertainty 
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Table 17  
Matrices Effectuation/Causation question 3 omitted 

 

  

Effectuation/Causation 
question 3 omitted 

Pattern Matrix Structure Matrix (Oblimin rotation) 

1 2 1 2 

Goal-oriented  .238  .353 

Expected returns  .359  .439 

Competitive analysis  .675  .761 

Uncertain future  .537  .650 

Means-oriented .691  .743  

Affordable loss .516  .519  

Contingencies .652  .722  
Commitments .576  .576  
Unpredictable future .764  .760  

Figure 6 
 Rotated Factor plot Effectuation/Causation 
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E. MULTIPLE REGRESSION ASSUMPTIONS 

Table 18 
Kurtosis and Skewness per construct 

  Skewness Kurtosis 

 N Statistic Std. Error Statistic Std. Error 
Prospective anxietey 

242 .169 .156 -.181 .312 
Inhibitory anxiety 

242 .975 .156 .482 .312 
Intolerance of Uncertainty 

242 .449 .156 -.115 .312 
Effectuation  

242 .208 .156 -.525 .312 
Causation 

242 -.500 .156 .398 .312 
Causation question 3 omitted 

242 -.799 .156 1.064 .312 

 

  

Figure 7 
 Rotated Factor plot Effectuation/Causation question 3 omitted 
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Figure 8 
Normal distribution of the error terms IV: Inhibitory 
and Prospective Anxiety 

Figure 9 
Normal distribution of the error terms IV: Intolerance 
of uncertainty 
 

Figure 9 
Normal distribution of the error terms IV: Intolerance 
of uncertainty 

Figure 10 
Normal distribution of the error terms IV: Inhibitory 
and Prospective Anxiety 
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Figure 11 
Normal distribution of the error terms IV: Intolerance 
of uncertainty 

Figure 12 
Normal distribution of the error terms IV: Inhibitory 
and Prospective Anxiety 

Figure 13 
Homoscedasticity, IV: Inhibitory and Prospective Anxiety 
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Figure 14 
Homoscedasticity, IV: Intolerance of Uncertainty 

Figure 15 
Homoscedasticity, IV: Inhibitory and Prospective Anxiety 
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Figure 16 
Homoscedasticity, IV: Intolerance of Uncertainty 

Figure 16 
Homoscedasticity, IV: Inhibitory and Prospective Anxiety 
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Figure 17 
Homoscedasticity, IV: Intolerance of Uncertainty 

Figure 18 
Linearity of the phenomenon, IV: Inhibitory Anxiety 
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Figure 19 
Linearity of the phenomenon, IV: Prospective Anxiety 

Figure 20 
Linearity of the phenomenon, IV: Intolerance of Uncertainty 
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Figure 21 
Linearity of the phenomenon, IV: Prospective Anxiety 

Figure 22 
Linearity of the phenomenon, IV: Inhibitory Anxiety 
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Figure 23 
Linearity of the phenomenon, IV: Intolerance of Uncertainty 

Figure 24 
Linearity of the phenomenon, IV: Prospective Anxiety 
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Figure 25 
Linearity of the phenomenon, IV: Inhibitory Anxiety 

Figure 26 
Linearity of the phenomenon, IV: Intolerance of Uncertainty 
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F. BOXPLOT IDENTIFYING OUTLIERS 

G. HIERARCHICAL REGRESSION RESULTS OF CAUSATION ADJUSTED SCALE 

  

  Dependent Variable: Causation question 3 omitted 

Variable 
Model 1 Model 2 Model 3 Model 4 Model 5 

Β SE  Β SE  Β SE  Β SE  Β SE  

Constant 5.29** .26 4.52** .36 4.65** .37 5.29** .26 4.36** .37 
Gender .05 .15 .04 .14 -.63 .52 .05 .15 .012 .14 
Nationality -.10 .13 -.12 .13 -.12 .13 -.10 .13 -.13 .13 
Degree .07 .05 .1* .05 .1* .05 .07 .05 .10* .05 
Study .02 .14 -.05 .14 -.05 .14 .02 .14 -.04 .14 
Number of Employ-
ees 

.11* .05 .12** .05 .12** .05 .11* .05 .11** .05 

Objective -.33** .08 -.32** .08 -.31** .08 -.33** .08 -.29** .08 
Intolerance of un-
certainty 

  .27** .08 .21* .1     

Intolerance of un-
certainty x Female 
gender 

    
.25 .14 

    

Inhibitory Anxiety         .00 .09 
Prospective Anxiety         .28** .1 

Adjusted R2 .110 .144 
5.817** 

.036 
10.111** 

.147 .110 
5.988** 

.148 
F 5.988** 6.172** 6.217** 
Change R2  .006  .043 

6.120** Change F  1.784  

Figure 27 
Boxplot’s showing outliers with regards to MANCOVA. Red whiskers indicate a multiplier of 2.2 

Table 19 
Results hierarchical regression Dependent Variable: adjusted causation scale 
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H.  RESULTS STEPWISE REGRESSION 

 

 

 

  

  Dependent Variable: Causation 

 Model 1 Model 2 Model 3 

Variables Entered Β SE Sig Β SE Sig Β SE Sig 

Constant 5.49 .12 <.001 5.04 .18 <.001 4.462 .29 <.001 

Objective -.31 .07 <.001 -.28 .07 <.001 -.259 .07 <.001 

Number of Em-
ployees 

   .136 .04 <.001 .140 .04 .001 

Prospective Anxi-
ety 

      .182 .07 .012 

Adjusted R2 .073 .11 .13 

F 19.910 <.001 15.883 <.001 12.982 <.001 

Change R2  .041 .023 

Change F   11.024 .001 6.456 .012 

Excluded varia-
bles (final model 
only) 

Beta in Sig VIF 

Gender -.03 .67 1.05 

Nationality -.03 .60 1.18 

Degree .12 .06 1.06 

Study -.04 .48 1.03 

Inhibitory Anxiety -0.01 .941 1.62 

Intolerance of Un-
certainty 

-.01 .941 6.25 

Intolerance of un-
certainty x Female 
gender 

-.03 .67 1.05 

Table 20 
Results stepwise regression, DV: Causation 
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Dependent Variable: Causation  question 3 omitted 

 Model 1 Model 2 Model 3 Model 4 

Variables En-
tered 

Β SE Sig Β SE Sig Β SE Sig Β SE Sig 

Constant 5.92 .13 <.001 5.21 .27 <.001 4.77 .31 <.001 4.39 .36 <.001 

Objective -.38 .08 <.001 -.36 .08 <.001 -.33 .07 <.001 -.33 .07 <.001 
Prospective 
Anxiety 

   .23 .08 .004 .24 .08 .003 .27 .08 .001 

Number of Em-
ployees 

      .12 .04 .006 .11 .04 .012 

Degree          .09 .04 .035 

Adjusted R2 .093 .121 .145 .157 
F 25.787 <.001 17.573 <.001 14.615 <.001 12.248 <.001 
Change R2  .031 .027 .016 
Change F   8.548 .004 7.710 .006 4.504 .035 

Excluded varia-
bles (final 
model only) 

Beta in Sig VIF 

Gender .01 .94 1.05 
Nationality -.07 .27 1.24 
Study -.03 .68 1.04 
Inhibitory Anxi-
ety 

-.002 .983 1.624 

Intolerance of 
Uncertainty 

-.003 .983 6.263 

Intolerance of 
uncertainty x 
Female gender 

.01 .635 1.05 

Table 21 
Results stepwise regression, DV: Causation adjusted scale 
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  Dependent Variable: Effectuation 

 Model 1   Model 2 Model 3 

Variables Entered 
Β SE Sig Β SE Sig Β SE Sig 

Constant 4.7 .21 <.001 4.19 .28 <.001 3.654 .35 <.001 
Number of Em-
ployees 

-.28 .06 <.001 -.25 .06 <.001 -.23 .06 <.001 

Objective    .29 .11 .006 .28 .10 .007 

Inhibitory Anxiety       .24 .09 .012 

Adjusted R2 .07 .095 .114 

F 19.002 <.001 13.580 <.001 11.371 <.001 

Change R2 
 .03 .02 

Change F   7.634 .006 6.344 .012 

Excluded varia-
bles (final model 
only) 

Beta in Sig VIF 

Gender .1 .11 1.032 

Nationality -.02 .8 1.183 

Degree -.08 .2 1.039 

Study .02 .75 1.038 

Intolerance of Un-
certainty 

-.103 .42 4.326 

Prospective Anxi-
ety 

-.06 .42 1.604 

Intolerance of un-
certainty x Female 
gender 

.1 .11 1.03 

Table 22 
Results stepwise regression, DV: Effectuation 


