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Abstract: This study aims to investigate the influence of the big-5 personality traits on causation
and effectuation decision-making logics using the entrepreneurial process theory. This is an em-
pirical study based on 113 surveys of managers/entrepreneurs from the Estonian IT sector. The
questionnaire was uploaded onto the online platform of connect.ee and the participants were invited
to complete it. The study reveals that only conscientiousness positively and significantly predicts
causation logic. However, four of the five factors of personality traits positively and significantly
predict effectuation logic, i.e., openness, conscientiousness, extraversion, agreeableness, except for
neuroticism. Furthermore, only nine of 25 hypotheses are positive and significant, and of the 11
relationships of the model, three are negative and non-significant for causation logic and eight are
negative and non-significant for effectuation logic. Finally, there are another five relationships of the
model which are positively but non-significantly related. Managers of IT companies in Estonia should
think of shifting to effectuation logic as most personality traits predict effectuation logic, and there-
fore, there is the possibility of a better performance for IT firms. Eight of the 51 items of the model
had standardised regression weights below the threshold of 0.500, but only four were extracted from
the final model. The extraction of items from the model indicates the need for the re-identification of
the constructs of personality traits using, for example, the six-factor personality traits.

Keywords: big-5 personality traits; causation logic; effectuation logic; entrepreneurial process theory;
managers/entrepreneurs; Estonian IT sector

1. Introduction

The process in which firms expand their business abroad and the processes behind
it represent an area that is both interesting and complex. The first theory that dealt with
internationalisation was the Uppsala model launched by Johanson and Vahlne (1977).
After that, the focus shifted from viewing the firm as a solitary unit to more of a network
approach (Johanson and Vahlne 2009). The internationalization process itself has been
challenged by the birth of so-called born-global firms and beyond.

The question of how managers make their decisions in the internationalisation process
is the one that very few researchers have focused on (Coudounaris 1984; 2012, pp. 256–59;
2018; 2021; Coudounaris et al. 2009, p. 679; Leonidou et al. 2010, p. 88). Traditionally,
researchers have assumed that companies act through the process of causation, but lately,
that notion has been challenged. One theory that impacts the discourse (even if the
theoretical framework is far from developed) is the theory of effectuation, presented by
Saras D Sarasvathy. In her 2001 article “Causation and Effectuation: Toward a theoretical
shift from economic inevitability to entrepreneurial contingency”, she, to a certain extent,
builds upon the theoretical framework once created by Cyert and March (1963).

A recent literature review on the topic of effectuation decision-making logic from
2017 to 2019 revealed that there has been an acceleration of publications in the field
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(Coudounaris and Arvidsson 2019), and a systematic literature review from Jan 2017 to
March 2020 investigated the drivers of internationalisation strategy on the international
performance of the firm, namely, effectuation, causation, and bricolage (Coudounaris and
Arvidsson 2021). In addition, a study of ten international entrepreneurs revealed that
the shift of decision-making logic happens through high effort processes, and attitudes
towards a particular logic are formed through low-effort processes (Arvidsson et al. 2020,
p. 1). Additionally, at an early stage, international entrepreneurs adopt causal logic, but
later, because of their experience, they implement effectuation logic. Furthermore, a study
of the internationalisation process, from the idea stage to the post-internationalisation
stage, of an Estonian IT recruitment firm revealed that effectuation versus causation was
chosen in terms of the expectations and perceptions of the future, and psychological factors
appeared to play an important role rather than the actual events happening (Arvidsson
and Coudounaris 2020, p. 1).

This study has the aim of examining the relationship between the personality traits
of a corporate leader and the decision-making logic that s/he applies. The study is a
nation-specific one that seeks to answer our questions in an Estonian setting.

A largely unresolved issue is finding a connection between personality traits and the
adoption of decision-making logic, as according to Cervone and Pervin (2013), the most
significant problem in personality psychology is the lack of a common taxonomy. The
problem has recently been resolved with the creation of the five-factor model. This theory
seeks to classify personality traits into five bipolar dimensions. John et al. (2008), McCrae
and Costa (1987, 2008), Costa and McCrae (1992), Botwin and Buss (1989), and Jang et al.
(1998) have paid attention to the five-factor model.

According to Simpeh (2011), “the trait model is still not supported by research evi-
dence. The only way to explain or claim that it exists is to look through the lenses of one’s
characteristics/behaviours and conclude that one has the inborn quality to become an
entrepreneur” (Simpeh 2011, p. 3). Therefore, the research gap of this study is that the trait
model is still not supported by research evidence. Bearing in mind this research gap in
the literature, the research question of this study is as follows: How do the five factors of
personality traits associate with causation versus effectuation logics for entrepreneurs in
a new venture, and which dimensions of personality traits are more influential on both
decision-making logics? In addition, this study has three objectives, as follows: The first is
to find whether the five-factor model of personality traits is good enough to predict both
causation logic and effectuation logic in a new venture by an entrepreneur, or whether
another model should be implemented in the future: for example, the six-factor model
of personality traits of HEXACO (Ashton and Lee 2009; Lee and Ashton 2018) and the
recently proposed model of Kerr et al. (2017, p. 25), who included the following personality
traits of entrepreneurship in their complex process model of entrepreneurship: need for
achievement, locus of control, self-efficacy, innovativeness, risk attitude, and the five-factor
personality traits. The second objective is to determine whether the entrepreneur in a new
venture should link the effect of his/her personality traits on the two decision-making
logics and in future on the entrepreneurial process. The third objective is to ascertain what
else can be done in future research.

The main contribution of this study is that it connects effectuation theory (Sarasvathy
2001, 2009) to the five-factor model developed by McCrae and Costa (1987, 1999) and
Costa and McCrae (1992) and entrepreneurship theory (Kerr et al. 2017; Simpeh 2011), in
examining how the manager/entrepreneur’s personality traits affect their decision-making
logics. The main differences of the present study with other empirical studies is that it
incorporates three theories—effectuation theory, psychological theory of personality char-
acteristics (excluding risk taking, innovativeness, and tolerance for ambiguity introduced
by Landstrom 1998), and entrepreneurship theory for a new venture.
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2. Theoretical Framework and Literature Review
2.1. Theoretical Framework—The Entrepreneurial Process Theory

In a systematic literature review of 116 articles, Davidsson and Gruenhagen (2021)
argued that “the most popular and least defined way of referring to the studied process
was ‘entrepreneurial process’ a term also found in many articles that were excluded from
this review” (Davidsson and Gruenhagen 2021, pp. 1087–88). This popularity of the en-
trepreneurial process could stimulate future researchers to implement this process instead
of using alternative processes, for example, the creation process, start-up process, formation
process, emergence process, and entrepreneurship process. However, this study, due to the
lack of a construct measuring the entrepreneurial process, implements the entrepreneurship
theory for new ventures. According to Landström (1999) in psychological entrepreneurship
theories the level of analysis is the individual. Simpeh (2011) argued that „these theories
emphasized personal characteristics that defined entrepreneurship. Personality traits, locus
of control and another three characteristics i.e., risk taking, innovativeness, and tolerance
for ambiguity were associated with entrepreneurial inclination“ (Simpeh 2011, p. 2). Baron
and Markman (2018) argued that “During early phases of the entrepreneurial process,
early entrepreneurs focus on activities as identifying opportunities, performing initial
evaluations of the feasibility of the opportunities, and forming intentions to actually launch
a new venture” (Baron and Markman 2018, p. 45). Dimov (2020, p. 27) developed a map
of aspects of the entrepreneurial process, including entrepreneurial task (activities and
people), time stance (externality and succession), and context (geography and innovation
ecology). It is interesting to note that McMullen and Dimov (2013) developed the term
“entrepreneurial journey”, which includes different aspects such as novelty, information
integration, and time (McMullen and Dimov 2013, p. 1491–93). In addition, there was
an early discussion on “entrepreneurship process” by Moroz and Hindle (2012), who
evaluated 32 published models on the entrepreneurship process. Moroz and Hindle (2012)
argued that the evaluated models “were highly fragmented and insufficient for establishing
an infrastructure upon which to synthesize an understanding of entrepreneurial process”
(Moroz and Hindle 2012, p. 781).

Mets et al. (2013), based on three cases in Estonia, developed the entrepreneurial
process-based learning and venture creation model, which was the training process. This
process followed the logic of entrepreneurial process as previously described by Davidsson
(2005) and Sarasvathy and Dew (2005), and included the following sub-processes/stages/
actions: idea generation, opportunity recognition, opportunity development, and venture
launch with different levels of differentiation of the stages (Mets et al. 2013, p. 112).

Recently, Mets et al. (2019) have examined the interconnections between entrepreneurial
process, entrepreneurial journey, venture maturity, time, and space. Furthermore, Mets
(2015) and Mets et al. (2019) suggested “replacing multiple dimensions of the entrepreneurial
process by using the concept of maturity (of the process of venture creation) and process
stages’ outcomes (artefacts) as milestones and measures of that” (Mets 2021, p. 58). Ac-
cording to Mets’s (2021) definition, “the entrepreneurial process is described by the stages’
propositions, idea development, concept development and business development. Finally,
the stages are linked in series with the entrepreneurial acts—outcomes of these stages,
i.e., intention, new venture idea, opportunity confidence and finally, venture launch that
can be understood as the decision to exploit the opportunity” (Mets 2021, p. 58). Mets
(2021) suggested a modified version of the entrepreneurial process showing that “the
maturity of the venture creation process becomes clear afterwards, i.e., after the launch of
a business/product/project and the sustainable financial viability, or other similar event
marking business operations, as a success of the process” (Mets 2021, p. 58). In addition,
Trabskaia and Mets (2021) investigated the second stage of the entrepreneurial process,
i.e., idea and opportunity, with the variables of feasibility and attractiveness in a sample of
seven doctoral students attending an entrepreneurship course.

Metallo et al. (2021) in their study “explained the entrepreneurial process of new
venture creation by stressing the unconscious mechanisms that govern entrepreneurs’
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behaviours” (Metallo et al. 2021, p. 35). This study focused on entrepreneurs and their
attitudes. The present study links the entrepreneur/manager of a new venture with the
effect of personality traits on effectuation versus causation logics using the entrepreneurial
process theory. By doing so, the current study shows that the new venture creation process
of entrepreneurs, whose psychological characteristics, i.e., personality traits, are important
for understanding them (the definition of entrepreneurs is included in the notes) and will
impact positively and significantly on both decision-making logics.

2.2. Literature Review—Causation and Effectuation, and Other Aspects

This section provides two to some extent bipolar decision-making models, namely,
effectuation and causation. As we will discuss further, they are not genuinely bipolar, but
can be used simultaneously or at different stages in a firm’s development history, according
to research.

2.2.1. Causation

Causation is a descriptive term that Saras D. Sarasvathy (2001, 2009) used to describe
a traditional perspective on entrepreneurship (see notes at the end of the paper before the
references for a definition of causation processes). When using a causation type of decision
making, an individual decides on a predetermined goal and then selects between means to
achieve that goal. Sarasvathy (2001) stated that entrepreneurship could be seen as a linear
process, where entrepreneur volition leads to gestational and planning activities. Therefore,
one can say that causation is ends-driven. Effectuation is the opposite of causation, namely,
a decision-making logic that is means-driven.

In general, Philip Kotler (1991) is seen as the researcher who first described causal
logic and one of its greatest proponents. He first stated that a company should analyse the
long-term opportunities specifically for the market. Secondly, he argued for research into
and selection of the target markets (segmentation). The third step was to design marketing
strategies, the fourth step was to get involved in the planning of the marketing programs,
and the final one was to implement and follow up the marketing efforts (Kotler 1991).
Kotler adapted the causation approach in his model, and the process was referred to as the
segmentation, targeting, and positioning process (Kotler 1991). Sarasvathy focused to a
large extent on entrepreneurial firms operating in ambiguous market environments.

2.2.2. Effectuation

Effectuation dictates that target customers can only be defined as “ex-post” through
whoever buys a product or service in uncertain and dynamic environments (see notes
at the end of the paper before the references for a definition of effectuation processes).
Goal changes are shaped and constructed over time and are sometimes formed by chance.
Instead of focusing on goals, the entrepreneur focuses on the available set of means—the
things over which the entrepreneur has control and what can be achieved using the set of
means available (Sarasvathy 2001).

Traditionally, management theory has been built on the concept of causation, a
decision-making model defined by Sarasvathy (2001) as:

“Causation processes take a particular effect as given and focus on selecting
between means to create that effect” (Sarasvathy 2001, p. 245). Whilst Sarasvathy
(2001) defines effectuation as: “Effectuation processes take a set of means as given
and focus on selecting between possible effects that can be created with that set
of means”. (Sarasvathy 2001, p. 245)

Her theory is based on four basic principles (Sarasvathy 2001):

1. Affordable loss instead of expected returns.
2. Use of strategic alliances instead of analysing the competition.
3. The exploitation of contingencies instead of pre-existing knowledge.
4. Controlling the unpredictable future instead of predicting the future if it is uncertain.
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The underlying logic within effectuation theory is that, to the extent we can control the
future, there is little or no need to predict it, since effectual logic is also used in situations
where it is hard to analyse future events.

This is in contrast to the underlying meaning of causation decision making, which
states that, to the extent we can predict the future, we can also control it. Sarasvathy
(2001) states that an effectuation approach is more suitable when the future is uncertain,
and the competence employed is skills in exploiting contingencies rather than knowledge.
Additionally, in Sarasvathy’s (2001) work, there is a conclusion that effectual decision
making is means-driven, whilst causal decision making is ends-driven.

She also does not deny that decision makers can apply both causation and effectuation
simultaneously, something that is also supported by Lam and Harker (2015) and Ciszewska-
Mlinaric et al. (2016), whose main finding is that decision makers often simultaneously
apply both logics. This conclusion is also shared by Dutta et al. (2015), who make the case
that opportunities are discovered rather than created, and that causation and effectuation
are present in emerging industries.

Both Kotler and Sarasvathy see managerial decisions as a process, but there are some
differences. Kotler focuses on the means needed to achieve the desired outcome, whilst
Sarasvathy focuses on what effect can be achieved with the means available. The logic is
reversed, but the outcome is the same: namely, to maximise the outcome with the resources
found (Sarasvathy 2001). As previously stated, the difference between the two approaches
is how they handle the unknown or contingencies that occur along the way. Sarasvathy
suggests that the higher the uncertainty, the greater the management team’s chance to
apply some effectuation logic in its decision-making process. This idea was questioned
by Bridge (2021), who concludes that there is no correlation between uncertainty and
entrepreneurial firms. She also focuses on the effectual network and co-creation between
members of the network. The notion is that cooperation and co-creation are essential in
entrepreneurial business, since smaller firms lack the resources to act alone in the market.

Effectual logic suggests that the future depends on the actions, inactions, or the
actions of actors in the firms’ environment. It also implies that the means provide the
basis for the firm’s decisions and, subsequently, new opportunities (Sarasvathy 2001, 2009;
Kraaijenbrink et al. 2015).

As previously mentioned, partnerships and strategic alliances play a vital role in
Sarasvathy’s model. Moreover, successful entrepreneurs tend to opt for cooperation and
building the market for the product in close or less close cooperation with customers,
suppliers, and in some cases, together with direct or indirect competitors (Sarasvathy 2001,
2009). Sarasvathy concludes that firms in the early stages of their life favour effectuation
over causation, as supported by Chandler et al. (2011) and Liu (2014), who conclude that
small start-ups in general favour effectuation because they possess limited resources. This
is a conclusion that both Chetty et al. (2015) and Schweizer (2015) challenge.

The above model shows three variables and how they together determine the nature
of the venture. If a person, for instance, has worked 20 years as a truck driver and lacks
higher education, the probability is higher than average that the person who identifies
him- or herself as a truck driver will be more successful in the trucking business. The
person already has at least in theory the skills needed to carry out his or her job, a suitable
personality and knowledge base, and a relevant network. This sets the boundaries as well
as creating opportunities when it comes to business. According to Sarasvathy (2001), the
entrepreneur himself, his knowledge, and network are determinants when selecting the
business area and the result if we remove the factor of contingencies.

According to the principles of effectuation, surprises can even be viewed as something
positive if we leverage contingencies into new opportunities and ventures. Here, the
entrepreneur’s imagination, attitude, and satisfaction play a significant role and can be
seen as the starting point for successful entrepreneurship (Sarasvathy 2009).

Another fundament in effectuation theory is the notion of continuous learning. As
firms gain knowledge, they also tend to strive for changes in their effectual network: in the
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beginning, firms tend to cooperate with anyone interested in cooperation, but as their un-
derstanding of their environment increases, they instead strive to be more selective in their
network partners. This means that the network also changes over time as the firm evolves
into its more mature stages of existence (Sarasvathy 2001, 2009; Galkina and Chetty 2015).

2.3. The Two Perspectives and the Current State of Relevant Research

Sarasvathy’s theory about effectual logic was a game-changer when it was first pre-
sented in 2001. Before that, the prevailing theory was causation, an ends-driven logic that
implies that firms go through a lengthy process of analysing, planning, and implementing
strategies to reach a pre-set goal. Sarasvathy’s theory was at the other end of a bipolar spec-
trum. Her theory was not ends-driven but means-driven, meaning that the entrepreneur
took a vantage point on what could be done with the resources at hand instead of focusing
on the result or desired result. Although Sarasvathy makes an effective case for effectuation,
she does not rule out that companies use causation as a decision-making process, meaning
that it is likely that firms use a mix of the two. Nor does she argue that one of the two is
superior to the other. Firms can also, to a degree, use a combination of the two in their
managerial processes. The choices we make are often not conscious but occur in processes
that are hidden from our consciousness.

There is a consensus among researchers that the application of either logic is not
static, even if the question of why and how the shifts occur is a cause for major debate.
Reymen et al. (2015) examined the dynamics of decision making and concluded that
decision-making logic shifts and re-shifts over time and in scope depending on events in
the firm’s inner and outer environment and the firm’s development, for example, market
entry and the penetration of foreign markets.

Sarasvathy (2001) states that the main reason for shifts in the applied logic is uncer-
tainty in the firm’s environment and the number of resources owned by that organisation.
Resources do not have to be tangible but can also be in the form of knowledge or network
position. Resources can be “a new product or something in nature such as a lemon, it could
be a service, a work of art, a minor irritation, a major problem, and an actionable idea”
(Sarasvathy 2009, pp. 101–2). The more insecure and unpredictable environment, the more
it favours effectuation over causation. This also works the other way around. The more
predictable the environment becomes, the more the organisation favours causation, which
has also been supported by Berends et al. (2014). Read and Sarasvathy (2005) also support
her idea and state that as the firm grows and its knowledge increases, adopting causal logic
becomes increasingly essential.

The question regarding the choice of decision-making logic still divides the researchers
involved in management research. Sarasvathy (2001), Christensen et al. (2011), and
Nummela et al. (2014) argue that there are periods where one or the other logic is more
dominating. Other researchers, among them Chetty et al. (2014), Dutta et al. (2015), and
Ciszewska-Mlinaric et al. (2016), argue for the simultaneous application of effectuation and
causation. Smolka et al. (2018), who examined the correlation between effectual and causal
logic and venture performance, concluded that ventures benefit from applying both logics.

There are also those making the case that the entrepreneur or manager is a factor when
it comes to what logic is applied. Harms and Schiele (2012) state that the entrepreneur’s
experience is the main factor in the choice of applied logic, and that experienced en-
trepreneurs tend to favour effectuation before causation. Dew et al. (2015) add to this
notion when they state that the more unpredictable the environment, the more critical is
the entrepreneur’s expertise. When it comes to experience, Dew et al. (2009) conclude that
expert entrepreneurs prefer control-based strategies such as affordable loss instead of the
more predictive strategies applied by less experienced entrepreneurs.

This makes a case for diverging behaviours between countries and regions, something
that has not been fully analysed, as according to Matalamäki (2017), effectuation is a field
of study that has still not reached its mature stage. This raises the question of why has
more research not been devoted to the entrepreneur as a psychological being? Perhaps the
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answer is that although a vast amount of research has been conducted, the initial focus and
interest have not been directed at these issues.

Velu and Jacob (2016) examined the relationship between personality, business model,
and innovative capabilities. They concluded that managers with entrepreneurial traits
are an asset to the firm’s creative ability. Laskovaia et al. (2017) support this idea. They
conclude that entrepreneurial reasoning is shaped by traits and the cultural context in
which the firm operates. This conclusion challenges the basic assumption that Sarasvathy
(2001) once presented that firms in uncertain environments tend to favour effectuation. If
personal traits and cultural context are factors to be considered, what influence do they
exert? Pfeffer and Khan (2018) also concluded that decision making is an issue highly
connected to the personality of the entrepreneur, making the connection to personality but
not to the five-factor model.

This also contradicts the findings of Engel et al. (2014), who, similarly to Sarasvathy
(2001), concludes that inexperienced entrepreneurs adopt causal logic even if the future is
to a high degree unpredictable. Liu (2014) comes up with a slightly more generic conclusion
that small start-ups tend to favour effectuation and are generally means-driven. Liu also
argues that limited resources force the entrepreneur to adopt an effectual approach.

Most of the research is based on the notion that entrepreneurs, in general, possess
a particular set of skills. The problem with this line of reasoning is that entrepreneurs
are individuals with different sets of traits, and the question is, therefore, whether all
entrepreneurs have a set of predetermined traits of personality that can be categorised as
“entrepreneurial” or whether there is a divergence even among entrepreneurs that makes
them opt for different decision-making logics and use different sets of strategies.

2.4. Personality Traits and the Five-Factor Personality Traits Model

In psychology, there has been a long-standing battle between those such as acclaimed
American psychologist Carl Rogers (1957, 1959, 1967) and modern-day scientists such as
DeYoung et al. (2010), who believe our personality is something inherited, with DeYoung
et al. (2010, 2014), DeYoung (2015), and Allen and DeYoung (2017) even concluding that
there are certain parts of the brain that are associated with different personality traits; and
those who adopt the view that we are formed by external factors (Margolin et al. 2018). This
is an argument that has been ongoing for the most part in clinical psychology, but it also
has implications for organisational and behavioural psychology. Today, most researchers
agree that personality is something that is, for the most part, encoded in us from birth
(Lieberman 2016; Ciccarelli and White 2017).

When it comes to bridging effectuation theory and personality, not much has been
done. Most of the research in terms of finding a correlation between personality and
entrepreneurship has been performed on identifying traits that can be common for en-
trepreneurs as a group (Baum et al. 2001). Zhao and Seibert (2006) found a substantial
difference in personality traits between entrepreneurs and managers.

One factor that has been greatly overlooked is the personality traits of the entrepreneur.
His or her traits and the impacts on the “choice” of logic and the nature of the decisions
taken are of great interest when it comes to an understanding of how an entrepreneur
“chooses” logic and what kind of decisions are made.

There have been at least two attempts to define personality traits: the five-factor
model (McCrae and Costa 1987, 1999; Costa and McCrae 1992) and the six-factor model of
HEXACO (Ashton and Lee 2009; Lee and Ashton 2018). The most acceptable model is the
five-factor model as it includes fewer variables, for example, 32 variables for the five-factor
model, instead of 60 or 100 variables for both versions of the six-factor model (HEXACO-60
and HEXACO-100), which need a considerable number of observations, and it becomes
difficult to perform such complex models with small samples. In addition, according to
Kerr et al. (2017), “the topic of personality/psychological traits of entrepreneurs is of great
importance for the study of entrepreneurship in a multitude of contexts” (Kerr et al. 2017,
p. 36).
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Following the work of Allport (1937), Cattell (1950), Eysenck (1960), Norman (1963),
and Tupes and Christal (1961), many researchers, including Costa and McCrae (1992),
worked on developing a scale by which we can measure personality traits. As Clark (2007,
p. 246) states: “The five-factor model of personality is widely accepted as representing the
higher-order structure of both normal and abnormal personality traits”. This is the reason
we use this model to connect personality psychology to effectuation theory.

The five-factor theory is an explanatory model that identifies five different bipolar
traits among people. It was, as previously mentioned, based on the research of Gordon
Allport (1937), Hans Eysenck (1960), and Raymond Cattell (1950). According to Costa and
McCrae (1992), these five traits are openness, conscientiousness, extraversion, agreeable-
ness, and neuroticism.

Openness is a term referring to a broader constellation of traits. People who score high
on openness are imaginative and sensitive to beauty and art and have a rich and complex
emotional life; they are intellectually curious, behaviourally flexible, and non-dogmatic in
their values and attitudes.

Conscientiousness is a dimension that contrasts scrupulous, well-organised, and
diligent people who are perceived as trustworthy and less impulsive. They are often very
goal-oriented and strict in their behavioural patterns.

Extraversion is first mentioned by Carl Jung (1933). The dimension consists of a
broad group of traits, including sociability, activity, and a tendency to experience positive
emotions such as joy and pleasure. Therefore, this trait should be of the essence when it
comes to networking skills and other interpersonal abilities needed as an entrepreneur.

Agreeableness is a primarily descriptive dimension of interpersonal behaviour. Peo-
ple who score high on agreeableness are seen as trusting, sympathetic, and cooperative,
whilst people who score low on agreeableness are viewed as callous, cynical, and antagonistic.

The last dimension, neuroticism, is most familiar to clinicians and practitioners of
psychology. It represents the individual’s tendency to experience psychological distress and
discomfort, and a high score regarding neuroticism is typical for most psychiatric conditions.

Kvasova (2015) conducted a study on the relation between eco-friendly behaviour and
the big-5 personality traits. She concluded that traits such as openness and extraversion
positively impact the entrepreneur’s eco-friendliness. Strohhecker and Größler (2013)
reached a similar conclusion, in studying the relationship between personality traits and
inventory management performance. They concluded that there is a strong relationship
between personality traits and performance. This suggests a correlation between traits and
the decisions that managers make.

In terms of effectuation as a specific area, there has been only a limited amount of
research connecting the theoretical framework with psychology and no research when it
comes to making the connection between the DSM5 model and the application of decision-
making logic.

The question of willingness to take risks is something that should be essential to
entrepreneurship as well as to Sarasvathy’s (2001) principle of affordable loss. Caliendo et al.
(2009) studied the relationship between risk attitudes and entrepreneurship. According to
their research, entrepreneurs as a population tend to be less risk-averse than the population
in general. However, affordable loss is a concept that other researchers such as Daniel et al.
(2015) also extend to apply social capital.

Sarasvathy (2001) argues that entrepreneurs generally tend to opt for effectuation
rather than causation. This correlates with the findings of Caliendo et al. (2009), who
conclude that to become an entrepreneur, one has to have personality traits that enable the
person to handle uncertainty. Part of that strategy is to engage in network building and
co-creation, as described by Sarasvathy (2001, 2009).

There has so far been a state of disagreement between researchers whose specialisation
is business and those whose expertise is the field of psychology. The two groups of
researchers have studied leadership but from different vantage points.
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The issue of leadership has long been a debated topic in the social sciences, and
researchers such as Bass and Stogdill (1990), Bennis (2007), Derue et al. (2011), and Avolio
et al. (2003) have discussed the implications of leadership from a psychological aspect
but very seldom has there been a connection between the field of psychology and that of
business. Sarasvathy (2001) stated that leaders—or, more narrowly, entrepreneurs—have a
set of common traits. That is an assumption partly supported by Derue et al. (2011) and
other researchers in the field of psychology. They state that leader traits can be divided
into three distinct categories. The first has to do with demographics, the second is related
to traits of task competence, and the third is connected with interpersonal attributes.

Derue et al. (2011) also concludes that behaviour, something that is determined to
an extent by the traits of the person, is oriented towards (1) task processes, (2) relational
dynamics, and (3) change. This is something that is also supported by Avolio et al. (2003),
Bass and Bass (2008), and Yukl et al. (2002).

In this respect, Sarasvathy’s assumption can be seen as an overly simplified view of
leadership and traits. In one respect, her view that entrepreneurs possess a particular set of
traits can be traced far back to Carlyle’s “grand man” theory, which states that great leaders
all have some traits in common (Spector 2016). This view of leadership was early criticised
by researchers such as Mann (1959), Jenkins (1947), and Stogdill (1948). Despite this, some
research has been performed to investigate whether leaders possess a particular set of traits.
Bass and Bass (2008) carried out research about task competence, whilst Bass and Stogdill
(1990) asked two questions: (a) which traits distinguish leaders from others, and (b) what
is the magnitude of those differences? As of now, almost no research has focused on the
magnitude of those differences (Derue et al. 2011). Another source of criticism is from
those denying that these traits are static, namely, proponents of the cognitive adaptive trait
theory. They argue that traits can be seen as variations in strategies for managing critical
adaptive challenges in the interaction with the environment (Matthews 2018; Walter and
Yuichi 1995).

The five-factor model was presented as a theoretical advance that has important
implications for many areas, including clinical practice. When it comes to management, the
link with psychology has, in many ways, been a weak one. By assessing traits from each
of the five factors, one can obtain a comprehensive portrait of an individual’s personality,
something that was highly stressed by Costa and McCrae (1992). We set out to empirically
test the relations between causation and effectuation and the entrepreneur and his or her
traits with the logic applied.

2.5. Hypotheses Building and the Conceptual Model

The authors test the following 25 hypotheses segmented into 5 main sub-groups of
hypotheses in the study of the conceptual model:

H.1.6: F1 to F6 and H1.7, H1.8, H1.9 and H.1.10: F1 to F7–F10: Openness is posi-
tively and significantly related to causation logic and effectuation logic (experimentation,
affordable loss, flexibility, and pre-commitment).

H.2.6: F2 to F6 and H2.7, H2.8, H2.9 and H2.10: F2 to F7–F10: Conscientiousness is pos-
itively and significantly related to causation logic and effectuation logic (experimentation,
affordable loss, flexibility, and pre-commitment).

H.3.6: F3 to F6 and H3.7, H3.8, H3.9 and H3.10: F3 to F7–F10: Extraversion is posi-
tively and significantly related to causation logic and effectuation logic (experimentation,
affordable loss, flexibility, and pre-commitment).

H.4.6: F4 to F6 and H4.7, H4.8, H4.9 and H4.10: F4 to F7–F10: Agreeableness is posi-
tively and significantly related to causation logic and effectuation logic (experimentation,
affordable loss, flexibility, and pre-commitment).

H.5.6: F5 to F6 and H5.7, H5.8, H5.9 and H5.10: F5 to F7–F10: Neuroticism is posi-
tively and significantly related to causation logic and effectuation logic (experimentation,
affordable loss, flexibility, and pre-commitment).
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Figure 1 below indicates the conceptual model of the study. The model shows that the
manager’s personality traits, together with his/her knowledge and prior experience, affect
the choice of decision-making model he/she will adopt. The adoption of the decision-
making model will later determine the growth of the firm.
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Since most researchers agree that personality traits are for the most part inherited,
the question also arises as to whether a person’s traits are something that can be changed
or whether a person throughout their life is set by a certain number of traits, that, in one
respect, reduces the importance of the experience or knowledge factor. Sometimes humans
interpret and process information in a way that is in congruence with their personality.
A person who scores low on openness might not be interested or able to open for new
information. The same goes for agreeableness and the other factors. They all set the
boundaries for what we can experience and learn. Researchers such as Mas-Colell et al.
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(1995) examined psychological variables as restraining factors. These are issues that
Sarasvathy and most other scientists have not considered, perhaps because all, or nearly all,
the research into effectuation has so far been conducted by economists and not by people
with specialist knowledge in psychology.

3. Methodology
3.1. Operationalisation of the Study

Table 1 below shows the operationalisation of the three constructs used in the concep-
tual model in Figure 1, i.e., personality traits, causation, and effectuation.

Table 1. Operationalisation of personality traits and causation and effectuation *.

Operationalisation of personality traits adapted from McCrae and Costa (1987)

Openness
When I encounter a new technology or phenomena, I feel positive towards trying it out.
I often have innovative ideas that I am curious about when trying to turn to a venture.

I like adventure and to look at beautiful things.
I have a wide range of interests in different fields.

I feel excited when I encounter new things, experiences, or ideas.
I would say my values are in congruence with the society in which I live.

Conscientiousness
I regard myself as a competent person and I take pride in it.
When I start something, I tend to follow through to the end.

I am a goal-oriented person.
People often tell me that I am an efficient person and it is something I take pride in. I regard myself as an efficient person.

I like things to be in order and I dislike disorder.
I am a disciplined person and laziness is something I dislike in myself and/or in others.

I am an impulsive person.

Extraversion
I am full of energy.

To be and feel excitement is of great importance to me.
In general, my emotions are positive, and I feel enthusiastic.

I am an outgoing person.
I am an assertive/forceful person.

To be around other people is something I really like.

Agreeableness
I am a compassionate person who tries to understand the needs and wishes of others.

I trust other people.
I forgive people easily.

I tell people straightforward what I think.
I am a warm person.

I comply with instructions.
I am modest as a person and I tend not to “Show off”.

Neuroticism
I often feel vulnerable.

I often feel anxious.
I often feel depressed.

I often feel anger towards myself or others.
I regard myself as a shy person.

I often feel moody and impulsive.
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Table 1. Cont.

Operationalisation of causation and effectuation adapted from Chandler et al. (2011)

CAUSATION

Causation
While starting up my current business, I analysed long-term opportunities and selected what I thought would provide the best

return.
While starting up my current business, I developed a strategy to best take advantage of resources and capabilities.

While starting up my current business, I designed and planned business strategies.
While starting up my current business, I organised and implemented control processes to make sure I met objectives, e.g.,

establishing an internal reporting structure in a fixed time such as monthly or biannual reports.
While starting up my current business, I researched and selected target markets and did meaningful competitive analysis.

While starting up my current business, I had a clear and consistent vision of where I wanted to end up.
While starting up my current business, I designed and planned tour operating services and marketing efforts.

EFFECTUATION

Experimentation
While starting up my current business, I experimented with different variations of my core business.

The service that I now provide is essentially the same as originally conceptualised.
The service that I now provide is substantially different than I first imagined.

While starting up my current business, I tried several different approaches until I found a business model that worked, e.g., the tour
packages I use now have been developed after many trial and error efforts.

Affordable Loss
While starting up my current business, I was careful not to commit more resources than I could afford to lose.

While starting up my current business, I was careful not to risk more money than I was willing to lose with my initial idea.
While starting up my current business, I was careful not to risk so much money that my firm would be in real trouble financially if

things did not work out.

Flexibility
When I started my current business, I allowed the business to evolve as opportunities emerged.

While starting up my current business, I was flexible and took advantage of opportunities as they arose, e.g., instead of following a
rigid business plan, having a business plan that changes situationally.

While starting up my current business, I avoided courses of action that restricted my flexibility and adaptability.

Pre-commitment
While starting up my current business, I used pre-commitments from clients as often as possible, e.g., asking for a down payment.
While starting up my current business, I signed several agreements with my clients and suppliers in order to reduce the risk factor.

Note *: The measurement of the above items is based on 7-point Likert scales from fully disagree = 1 point to fully agree = 7 points.

The questionnaire used in this study is adapted from researchers of the respective fields.
For example, the study by Costa and McCrae (1992) is used for the items of personality traits,
and the study by Chandler et al. (2011) regarding the items of causation and effectuation.

There is evidence that different personality traits make different types of behaviour
more or less likely. Costa and McCrae (1992), and McCrae and Costa (1999) identified
and described these personality traits and the likely behaviour associated with them.
Sarasvathy (2001) laid out a theory that described two sets of decision-making logics,
namely, effectuation and causation. The current study aims to connect personality traits of
psychology and effectuation theory and entrepreneurial process theory. There is always
a risk of empirical studies being based on an unpopular conceptual model, but in this
research, the risk of errors is low since it builds upon two mature and widely accepted
theoretical frameworks and the theory of entrepreneurial process, which is still under
development (Trabskaia and Mets 2021).

This research is built upon previous research by Sarasvathy (2001, 2009) as well
as McCrae and Costa (1987, 1999) and Costa and McCrae (1992), and the theories they
represent are mature in their nature. The theory of effectuation has matured, during recent
years, whilst the five-factor theory of personality traits is a generally accepted theory
(Matalamäki 2017; Cervone and Pervin 2013).
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3.2. The Sample

The population of the Estonian IT companies was drawn from three online sources
of company databases: (a) The Estonian Startup Database (2021), which included 1216
companies. The study used only 639 companies from this database, as follows: 224
companies from Business Software and HR, 159 companies from FinTech, 103 companies
from AdTech and Creative Tech, 52 companies from Communication, 48 companies from
TravelTech, 42 companies from EdTech, and 11 companies from SpaceTech; (b) The Top
Software Development Companies in Estonia (2021), which included 50 companies; (c) The
Top 50 IT Services Companies in Estonia (2021), which included 47 companies. In total, 736
companies were considered for the population of Estonian IT companies in the above three
databases, of which 4 were duplicates in the databases. Therefore, the population of the
Estonian IT companies totalled 732.

4. Findings
4.1. The Profile of Participants

The study was based on the Estonian IT sector and 115 fully completed surveys were
received through the platform connect.ee. This research platform is an online one in which
researchers can develop their surveys and invite participants to complete these surveys.
This platform also provides the researcher with an Excel file for the gathering of final
data without spending the researcher’s time in developing such a file for the needs of
quantitative analyses.

The profile of participants in the survey is as follows: 65 males and 50 females replied
to the questionnaire with an average age of 37.2 years. Furthermore, 83 participants (72.2%)
were located in Tallinn. Regarding education level, 40 participants (34.8%) had a master’s
degree, 39 (33.9%) a bachelor’s degree, and 17 (14.8%) a higher than master’s degree. In
terms of occupation, most participants, 102 (88.7%), were entrepreneurs/managers in IT
companies and 13 (11.3%) assistant managers/team members of IT project management/IT
electronics. Regarding nationality, 51 participants (44.3%) were Estonians, 11 (9.6%) Rus-
sians, and 53 (46.1%) other nationalities. In terms of experience in years, the participants
replied as follows: 1–5 years: 46 (39.9%), 6–10 years: 26 (22.5%), 11–20 years: 23 (19.9%),
21–30 years: 10 (6.7%), and 31–40 years: 7 (6.1%). Regarding whether this is their first
business, the participants replied as follows: yes: 73 (63.6%) and no: 42 (36.4%).

Managers/entrepreneurs of IT companies in Estonia were invited to complete the
online questionnaire on this platform. Two reminders were sent to prospective participants
of the IT sector in Estonia. There was also a telephone call to remind the managers to
complete the online questionnaire. The collection of surveys lasted for seven months from
January to July 2020. Two of the received surveys were eliminated from the sample as
negative outliers, where the total score given by the participants to their replies to the 51
items of the conceptual model were very low, i.e., 88 and 91 points, respectively. The score
of each item varied from 1 to 7 points and the total scores of the 51 items of the conceptual
model, as shown in Figure 1 above, were in the range of 88 to 197 points, with most of the
replies scoring between 120 to 180 points.

4.2. Confirmatory Factor Analysis

Confirmatory factor analysis (CFA) was used to test the fit of the model. This was
satisfactory as both statistics of RMSEA and CFI were 0.094 and 0.735, respectively, as
provided by the small sample of 113 surveys (Hair et al. 2014). There were no missing
values of any variables The initial non-unidimensional solution of AMOS 27 found a
chi-square = 2461.1 with df = 1179, CFI = 0.678 and RMSEA = 0.099. The unidimensional
solution was achieved in the 13th run of the model with chi-square = 2588.1, CFI = 0.650, and
RMSEA = 0.102. The CFA in the process used the maximum likelihood tool with bootstrap
2000 times. The modification indices revealed e18 to e19 = 57.860, e28 to e29 = 10.753, e7
to e8 = 10.296, e21 to e22 = 9.581, e36 to e37 = 8.287, e20 to e22 = 8.155, e21 to e23 = 7.174,
and e39 to e41 = 6.081, e13 to e17 = 5.447, e9 to e12 =4.190, and e43 to e45 = 4.018. The
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11th covariance of e43 to e45 produced an estimate with chi-square = 2429.3, df = 1180,
CMIN/DF = 2.059, CFI = 0.687, and RMSEA = 0.097.

Since the 19th case produced Mahalanobis d-squared = 91.723, we had to eliminate
this case as this value was extremely high, namely, above 80,000, but it produced a worse
RMSEA = 0.099 and CFI = 0.681 than the solution of the 11th covariances. Furthermore,
eight of the variables generated standardised regression weights below the acceptable
value of 0.500, but only four variables were eliminated, i.e., F4: A7, F1: O6, F4: A4, and
F3: E1. In particular, each elimination of the four variables produced the following fit of
the model:

(a) The extraction from construct F4 of the variable A7: chi-square = 2323.4, df = 1131,
CMIN/DF = 2.054, CFI = 0.697, and RMSEA = 0.097.

(b) The elimination from construct F1 of the variable O6: from construct F1 the researchers
extract the variable O6: chi-square = 2235.2, df = 1084, CMIN/DF = 2.062, CFI = 0.704,
and RMSEA = 0.097.

(c) The extraction from construct F4 of the variable A4: chi-square = 2137.4, df = 1038,
CMIN/DF = 2.059, CFI = 0.712, and RMSEA = 0.097.

(d) The elimination from construct F3 of the variable E1: chi-square = 1982.0, df = 992,
CMIN/DF = 1.998, CFI = 0.735, and RMSEA = 0.094.

Therefore, the elimination of the above four variables produced an estimate with
chi-square = 1982.0, df = 992, CMIN/DF = 1.998, CFI = 0.735, and RMSEA = 0.094.

Furthermore, the researchers extracted a total of eight variables, which had standard-
ized regression weights below the threshold of 0.5. However, the estimation of the final
model was worse in terms of RMSEA = 0.095. The extraction of all eight variables from the
model produced the following estimations of the model:

(a) Extraction from construct F4 the variable A7: chi-square = 2323.4, df = 1131, CMIN/DF
= 2.054, CFI = 0.697, and RMSEA = 0.097.

(b) From construct F1 the researchers extracted the variable O6: chi-square = 2235.2, df =
1084, CMIN/DF = 2.062, CFI = 0.704, and RMSEA = 0.097.

(c) From construct F4 the variable A4 was extracted: chi-square = 2137.4, df = 1038,
CMIN/DF = 2.059, CFI = 0.712, and RMSEA = 0.097.

(d) From construct F4 the researchers extracted the variable A5: chi-square = 2054.2, df =
992, CMIN/DF = 2.071, CFI = 0.719, and RMSEA = 0.098.

(e) Extracted from construct F2 was the variable CAU2: chi-square = 1974.4, df = 947,
CMIN/DF = 2.085, CFI = 0.724, and RMSEA = 0.098.

(f) From construct F4 the researchers extract the variable A3: chi-square = 1890.4, df =
903, CMIN/DF = 2.093, CFI = 0.731, and RMSEA = 0.099.

(g) From construct F4 the variable A6 is extracted: chi-square = 1793.1, df = 860, CMIN/DF
= 2.085, CFI = 0.741, and RMSEA = 0.098, and

(h) Extracted from construct F3 was the variable E1: chi-square = 1640.5, df = 818,
CMIN/DF = 2.005, CFI = 0.766, and RMSEA = 0.095.

The final run of the CFA without the four variables (F4: A7, F1: O6, F4: A4, and F3: E1)
produced an estimate/solution with chi-square = 1982.0, CFI = 0.735, and RMSEA = 0.094,
which is a better estimate compared to the one with the extractions of eight variables. Some
statistics of interest found in the test of the fit of the final model without the four variables
are as follows: NPAR = 183, CMIN = 1982.0, DF = 992, P = 0.000, CMIN/DF = 1.998,
NFI or Delta1 = 0.589, RFI or rho1 = 0.552, IFI or Delta2 = 0.741, TLI or rho2 = 0.711,
RMSEA = 0.094, RMSEA LO 90 = 0.088, RMSEA HI 90 = 0.100, and PCLOSE = 0.000.

Table 2 below shows the correlation matrix indicating that the correlations are below
the threshold value of 0.7, and therefore, there is no multicollinearity problem.
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Table 2. Correlation matrix (N = 113) *.

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10

F1 0.873
F2 0.332 0.851
F3 0.711 0.497 0.844
F4 0.644 0.368 0.685 0.740
F5 −0.334 −0.439 −0.534 −0.368 0.845
F6 −0.300 0.335 −0.163 −0.200 0.064 0.808
F7 0.326 0.048 0.373 0.386 −0.193 −0.480 0.916
F8 −0.022 0.478 0.140 0.210 0.091 0.508 −0.144 0.920
F9 0.428 −0.106 0.352 0.363 −0.128 −0.787 0.655 −0.416 0.939

F10 −0.167 0.379 −0.064 −0.033 −0.058 0.426 −0.036 0.565 −0.416 0.912
* F1: Openness, F2: Conscientiousness, F3: Extraversion, F4: Agreeableness, F5: Neuroticism, F6: Causation, F7:
Experimentation, F8: Affordable loss, F9: Flexibility, and F10: Pre-commitment. Values in diagonal show the
square root of AVE.

Figure 2 below shows the final estimate of the model without the four variables already
mentioned above.
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4.3. Test of Hypotheses

Based on the covariances found via CFA of AMOS 27, the study tests the hypotheses
as shown in Table 3 below. The covariances were performed between the independent
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constructs F1, F2, F3, F4, F5, and the dependent construct F6 (see Figure 1) and between the
independent constructs F1, F2, F3, F4, F5, and the dependent constructs F7, F8, F9, and F10
(see Figure 1 above).

Table 3. Test of hypotheses using CFA (covariances) via AMOS 27 (N = 113).

Hypotheses Relationship *
Estimate

C.R. (t) Sig. (p-Value) Status of
HypothesesBeta Std. Error

H1.6 F1: Openness to F6 −0.577 0.215 −2.681 0.007 Non-supported
H2.6 F2: Conscientiousness to F6 0.560 0.187 2.999 0.003 Supported
H3.6 F3: Extraversion to F6 −0.267 0.188 −1.418 0.156 Non-supported
H4.6 F4: Agreeableness to F6 −0.404 0.231 −1.753 0.080 Non-supported
H5.6 F5: Neuroticism to F6 0.127 0.213 0.593 0.553 Non-supported
H1.7 F1: Openness to F7 0.756 0.256 2.956 0.003 Supported
H2.7 F2: Conscientiousness to F7 0.097 0.211 0.458 0.647 Non-supported
H3.7 F3: Extraversion to F7 0.735 0.230 3.194 0.001 Supported
H4.7 F4: Agreeableness to F7 0.938 0.283 3.317 0.000 Supported
H5.7 F5: Neuroticism to F7 −0.456 0.255 −1.789 0.074 Non-supported
H1.8 F1: Openness to F8 −0.047 0.220 −0.214 0.831 Non-supported
H2.8 F2: Conscientiousness to F8 0.872 0.212 4.108 0.000 Supported
H3.8 F3: Extraversion to F8 0.251 0.199 1.262 0.207 Non-supported
H4.8 F4: Agreeableness to F8 0.462 0.244 1.892 0.058 Non-supported
H5.8 F5: Neuroticism to F8 0.195 0.230 0.851 0.395 Non-supported
H1.9 F1: Openness to F9 0.814 0.213 3.819 0.000 Supported
H2.9 F2: Conscientiousness to F9 −0.176 0.175 −1.004 0.315 Non-supported
H3.9 F3: Extraversion to F9 0.571 0.186 3.070 0.002 Supported
H4.9 F4: Agreeableness to F9 0.723 0.227 3.188 0.001 Supported
H5.9 F5: Neuroticism to F9 −0.249 0.206 −1.210 0.226 Non-supported

H1.10 F1: Openness to F10 −0.358 0.239 −1.496 0.135 Non-supported
H2.10 F2: Conscientiousness to F10 0.705 0.234 3.010 0.003 Supported
H3.10 F3: Extraversion to F10 −0.116 0.213 −0.543 0.587 Non-supported
H4.10 F4: Agreeableness to F10 −0.074 0.260 −0.285 0.775 Non-supported
H5.10 F5: Neuroticism to F10 −0.128 0.283 −0.451 0.652 Non-supported

* F6: Causation, F7: Experimentation, F8: Affordable Loss, F9: Flexibility, and F10: Pre-commitment.

Table 3 shows that nine from the total 25 hypotheses, namely, H2.6, H1.7, H3.7, H4.7,
H2.8, H1.9, H3.9, H4.9, and H2.10 are supported, and these relationships of the model are
positive and significant at the 99% confidence level.

Table 3 shows that the most impactful relationships are as follows: agreeableness to
experimentation (F4 to F7: 0.938), conscientiousness to affordable loss (F2 to F8: 0.872),
openness to flexibility (F1 to F9: 0.814), openness to experimentation (F1 to F7: 0.756),
extraversion to experimentation (F3 to F7: 0.735), agreeableness to flexibility (F4 to F9:
0.723), and conscientiousness to pre-commitment (F2 to F10: 0.705). The remaining two
relationships have both lower effects, i.e., extraversion to flexibility (F3 to F9: 0.571) and
conscientiousness to causation (F2 to F6: 0.560).

4.4. Reliability and Validity

This study measures reliability via the construct reliabilities calculated in Table 4
with the use of CFA and the estimation of Cronbach’s α of the eight constructs. Table 4
reveals that all constructs have construct reliabilities above 0.7 and the average construct
reliability is 0.907. Additionally, the calculated construct reliabilities via CFA of Table 4
are specifically the following: F1: Openness = 0.924, F2: Conscientiousness = 0.930, F3:
Extraversion = 0.898, F4: Agreeableness = 0.814, F5: Neuroticism = 0.883, F6: Causation = 0.896,
F7: Experimentation = 0.946, F8: Affordable loss = 0.934, F9: Flexibility = 0.952, and F10: Pre-
commitment = 0.891.
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Table 4. Completely standardised factor loadings, variance extracted, and estimates of construct reliability (N = 113) *.

Variables
Item Reliability Eigen-

Values
δ = 1-Item
Reliability

F1 F2 F3 F4 F5 F6 F7 F8 F9 F10

O1 0.696 0.696 0.304
O2 0.748 0.748 0.252
O3 0.661 0.661 0.339
O4 0.796 0.796 0.204
O5 0.906 0.906 3.807 0.094
C1 0.751 0.751 0.249
C2 0.843 0.843 0.157
C3 0.869 0.869 0.131
C4 0.643 0.643 0.357
C5 0.729 0.729 0.271
C6 0.576 0.576 0.424
C7 0.659 0.659 5.07 0.341
E2 0.686 0.686 0.314
E3 0.697 0.697 0.303
E4 0.709 0.709 0.291
E5 0.800 0.800 0.200
E6 0.671 0.671 3.563 0.329
A1 0.890 0.890 0.110
A2 0.657 0.657 0.343
A3 0.427 0.427 0.573
A5 0.322 0.322 0.678
A6 0.441 0.441 2.737 0.559
N1 0.648 0.648 0.352
N2 0.752 0.752 0.248
N3 0.856 0.856 0.144
N4 0.746 0.746 0.254
N5 0.585 0.585 0.415
N6 0.698 0.698 4.285 0.302

CAU1 0.603 0.603 0.397
CAU2 0.336 0.336 0.664
CAU3 0.839 0.839 0.161
CAU4 0.862 0.862 0.138
CAU5 0.821 0.821 0.179
CAU6 0.554 0.554 0.446
CAU7 0.554 0.554 4.569 0.446
EXP1 0.869 0.869 0.131
EXP2 0.836 0.836 0.164
EXP3 0.755 0.755 0.245
EXP4 0.894 0.894 3.354 0.106
AFF1 0.898 0.898 0.102
AFF2 0.915 0.915 0.085
AFF3 0.728 0.728 2.541 0.272
FLE1 0.823 0.823 0.177
FLE2 0.928 0.928 0.072
FLE3 0.894 0.894 2.645 0.106
PRE1 0.817 0.817 0.183
PRE2 0.846 0.846 1.663 0.154

Variance
Extracted % 76.14 72.43 71.26 54.74 71.42 65.27 83.85 84.70 88.17 83.15 AVE = 75.11

Construct
Reliability 0.924 0.930 0.898 0.814 0.883 0.896 0.946 0.934 0.952 0.891 ACR = 0.907

* Note: The following formulae are used for calculating VE and CR of constructs: VE = Σ of standardised regression weights/n, CR = (Σ of
standardised regression weights)2/[(Σ of standardised regression weights)2 + (Σδ)], AVE = average variance extracted, ACR = average
construct reliability. Constructs: F1: Openness, F2: Conscientiousness, F3: Extraversion, F4: Agreeableness, F5: Neuroticism, F6: Causation,
F7: Experimentation, F8: Affordable loss, F9: Flexibility, and F10: Pre-commitment.
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Furthermore, Cronbach’s α of the ten constructs are above the critical value of 0.7.
In particular, Cronbach’s α are calculated via Scale Tool Reliability Analysis in SPSS
27 as follows: F1: Openness = 0.843, F2: Conscientiousness = 0.862, F3: Extraversion
= 0.841, F4: Agreeableness = 0.665, F5: Neuroticism = 0.844, F6: Causation = 0.825, F7:
Experimentation = 0.666, F8: Affordable loss = 0.874, F9: Flexibility = 0.899, and F10:
Pre-commitment = 0.817 The average Cronbach’s α is 0.814.

The study performs a two-step procedure to evaluate convergent validity. Firstly,
the standardised regression weights of all variables are above 0.5 (except for four values).
The range of the standardised regression weights is between 0.322 to 0.928, showing no
convergent validity. Since only 25 out of 47 values of standardised regression weights
are above 0.7, this provides evidence that there is no convergent validity. Secondly, the
calculation of the variance extracted from each construct exceeded 50%, and consequently,
the model showed some convergent validity. Specifically, the variance extracted for the
ten constructs was above 50% (F1: Openness = 0.761, F2: Conscientiousness = 0.724, F3:
Extraversion = 0.713, F4: Agreeableness = 0.547, F5: Neuroticism =0.714, F6: Causation
= 0.653, F7: Experimentation = 0.839, F8: Affordable loss = 0.847, F9: Flexibility = 0.882,
and F10: Pre-commitment = 0.832), and the average variance extracted (AVE) was 0.751.
These calculations reveal that each construct has a variance extracted greater than 0.5.
Since the AVE is 0.751, greater than 0.5, the Fornell and Larcker’s (1981) discriminant-
validity criterion is satisfied, meaning that the average variance extracted is greater than
0.5 for each construct. Table 2 above shows the criteria for discriminant validity, which
is established when the square root of AVE is higher than the correlation among the
constructs. All the constructs explain more information through their items than through
their inter-relationships. Based on Hu and Bentler (1999), all the constructs performed well,
suggesting that they can be used to investigate the conceptual model (see Figure 1).

5. Discussion

Recently, there have been studies in different Eastern European countries on en-
trepreneurship as follows: Gawel and Głodowska (2021), who investigated the effect of
economic dynamics on female entrepreneurship in the Visegrad countries, specifically
Czechia, Hungary, Poland, and Slovakia. The study revealed that economic dynamics
impact female entrepreneurship to an extent, but in a less important way. This impact
is more evident in the trend perspective than in the business cycle perspective. Another
study by Trabskaia and Mets (2021) in Estonia investigated the entrepreneurial idea and
opportunity within the stages of the entrepreneurial process of seven doctoral students
studying an entrepreneurship course. After each lesson and homework, the students
assessed the feasibility and attractiveness of their idea and opportunity. The results showed
fluctuations in these perception variables depending on the stage of the entrepreneurial
process. Furthermore, a study performed in Finland by Joensuu-Salo et al. (2021) investi-
gated the impact of entrepreneurship competence on the antecedent factors of takeover
intentions. The study revealed that the subjective norm had a significant effect on takeover
intentions, but the effect of entrepreneurship competence was mediated by attitudes and
perceived behavioural control.

Furthermore, in addition to the psychological theories of entrepreneurship, which
focused on personal characteristics that defined entrepreneurs’ behaviours, other research
has stressed the link between psychoanalytic thinking and managerial literature, with
reference to organisational theory, organisational behaviour, and entrepreneurship aspects.
The psychoanalytic approach provided academics with the means to associate uncon-
scious, interpersonal, and intrapsychic processes with corporate aspects and organisational
developments.

Regarding the three objectives of the study, the authors to a large extent were satisfied
as all three objectives were achieved. In particular, the first objective of the study was
satisfied since the five-factor model of personality traits was proved to be a satisfactory
one as it predicted both causation logic and effectuation logic. However, in future studies,
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researchers should consider using Kerr et al.’s (2017, p. 25) personality traits or any version
of the two six-factor model of personality traits of HEXACO (Ashton and Lee 2009; Lee
and Ashton 2018), depending always on the available observations. The second objective
was satisfied in that the entrepreneur in a new venture should link the effect of his/her
personality traits on the two decision-making logics and, in future, relate decision-making
logics with the entrepreneurial process, entrepreneurial intentions, or entrepreneurship
competence. The third objective was also satisfied as the study reveals some future research
avenues in this topic (see Section 6.4 on future research below).

6. Conclusions, Theoretical and Managerial Implications, Limitations, and
Future Research
6.1. Conclusions

This study, which is based on a sample of 113 managers/entrepreneurs working in the
Estonian IT sector, reveals that the fit of the model is satisfactory with chi-square = 1982.0,
df = 992, CMIN/DF = 1.998, CFI = 0.735, and RMSEA = 0.094. Nine out 25 hypotheses are
positive and significant. In particular, one relationship from the personality traits to causa-
tion logic is positive and significant, namely, the relationship between conscientiousness
and causation logic. The remaining eight relationships which are positive and significant,
relate to the relationships of personality traits and the four dimensions of effectuation
logic. Specifically, the relationships, which are positive and significant, are as follows:
openness, extraversion, and agreeableness to experimentation, conscientiousness to afford-
able loss, openness, extraversion, and agreeableness to flexibility, and conscientiousness to
pre-commitment. These results show that at least three relationships between three dimen-
sions of personality traits, i.e., openness, extraversion, and agreeableness are positively and
significantly related to two dimensions of effectuation logic, namely, experimentation and
flexibility. It is worth noting that eleven relationships of the model with the 47 items were
negatively and non-significantly related to causation logic (three relationships) and the
four dimensions of effectuation logic (eight relationships). The three relationships refer to
openness, extraversion, and agreeableness to causation logic. The other eight relationships
refer to neuroticism to experimentation, openness to affordable loss, conscientiousness and
neuroticism to flexibility, and openness, extraversion, agreeableness, and neuroticism to
pre-commitment.

Moreover, researchers should consider the nine positive and significant relationships
in the model (see Figure 1), namely, agreeableness to experimentation (0.938), consci-
entiousness to affordable loss (0.872), openness to flexibility (0.814), openness to exper-
imentation (0.756), extraversion to experimentation (0.735), agreeableness to flexibility
(0.723), conscientiousness to pre-commitment (0.705), extraversion to flexibility (0.571), and
conscientiousness to causation (0.560).

Finally, there are another five relationships that are positively but non-significantly
related, namely, the relationships of neuroticism to causation logic, conscientiousness to
experimentation, and extraversion, agreeableness, and neuroticism to affordable loss.

Regarding the theoretical contributions of this study, the following can be mentioned:

(a) The five-factor model of personality traits seems to need reshaping or substituting it
by the six-factor model or a more advanced model such as the one suggested by Kerr
et al. (2017, p. 25) for successful entrepreneurs.

(b) The entrepreneurial process could be an interesting construct to add to the model as
the various stages of this process, for example, the third, fourth, and fifth stages have
not been empirically tested.

(c) The suggested constructs regarding causation versus effectuation logics, which are
measured according to the study by Chandler et al. (2011), seem to receive high
reliability and validity in the results.

(d) Other constructs can be added in future research such as entrepreneurship competence
and entrepreneurship intention. In addition, a similar model can be tested for social
entrepreneurs/social innovators.
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6.2. Theoretical and Managerial Implications

Regarding the theoretical implications of this study, future researchers should imple-
ment the cognitive–adaptive trait theory discussed in other studies (Matthews 2018), as
some core issues of personality traits research remain unresolved.

The findings of this study reveal that effectuation logic is positively and significantly
predicted by most of the dimensions of the personality traits openness, conscientiousness,
extraversion, and agreeableness, but not neuroticism. However, causation logic is positively
and significantly predicted only by conscientiousness. This result should be considered by
managers/entrepreneurs in the IT sector, that is, they should think about implementing
effectual logic, which may assist them to achieve better performance in their business.
It may well be that the companies will achieve better performance when shifting from
causation logic to effectuation logic.

6.3. Limitations

The question of whether the five-factor model is universal is a tricky one to answer.
The question relates to the research methodology. Languages are constructed differently,
and sometimes, there is a problem when we translate one word into another language. The
underlying meaning can differ, and the subject may perceive the question given to him or
her in a way that is different from the intent of the researcher.

This shows the difficulties when constructing questionnaires and collecting surveys
across cultural borders. McCrae and Costa (2008), as well as Benet-Martínez and Oishi
(2008) and John et al. (2008), have all argued that the five factors in the model can be
considered universal and that the traits are at the level of “human nature”.

However, there are differing ideas, mainly in those opposing the usage of English
language questionnaires that are later translated into the indigenous language. There is
also the fact that some words simply do not exist in all languages. Di Blas and Forzi (1999)
came across this problem when they researched in Italy. The trait “neuroticism” did not
exist in the Italian language. Evidence shows that at least three of the factors are present in
almost all cultures, whilst the other two, are commonly found (Cervone and Pervin 2013).

Additionally, there is the argument that traits can be challenging to identify, because of
language and cultural barriers, but there is at least a moderate consensus that the five-factor
model can be translated across cultures and that traits are universal and can be used as a
reasonably good mean of diagnosis and mapping of a person’s traits.

Finally, the study has the limitation that it did not include as a dependent construct
in the conceptual model the construct of entrepreneurial process or any other relevant
constructs such as entrepreneurial intentions and entrepreneurship competence found in
other recent studies (Haddad et al. 2021; Joensuu-Salo et al. 2021).

6.4. Future Research

The fact that only nine of the tested hypotheses are positive and significant may be an
issue that should be taken into consideration in future studies in the field. The findings
should be further tested in bigger surveys in different cultures and locations in the IT
sector of European countries. The model of personality traits should be upgraded as it is
becoming outdated since it was established four decades ago by McCrae and Costa (1987).
Innovation and the structures of societies have changed considerably over the decades.
Therefore, future researchers should modify the constructs of personality traits and rethink
about causation and effectuation constructs. There is already in the literature considerable
discussion about new models of personality traits such as implementing the six-factor
model of personality traits (HEXACO) (Ashton and Lee 2009; Lee and Ashton 2018), in-
stead of the “big-5” model (Barrick and Mount 1991), which is employed in this study. In
addition, IT managers/entrepreneurs are very busy and need to be motivated to reply to a
questionnaire. Furthermore, it would be a good idea for future studies to be performed
in the manufacturing sector and specifically manufacture ring exporters. Additionally,
researchers should investigate further why causation logic is positively and significantly
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predicted by only conscientiousness, while the four dimensions of effectuation logic are
positively and significantly predicted by more dimensions of the personality traits of
openness, conscientiousness, extraversion, agreeableness, but not neuroticism.

Moreover, future researchers should study decision-making logics in internationalisa-
tion (i.e., for effectuation and causation) and how firms use combinations of the two logics
in different markets, situations, and internationalisation pathways (Coudounaris 2018).

Researchers should also consider in future studies other constructs for investigation
such as sociocultural and economic factors, entrepreneurship and social entrepreneurship,
and sustainable development (Méndez-Picazo et al. 2021).

Additionally, recent social innovation has increased due to market failures and gov-
ernment failures to provide necessary products and services. Social entrepreneurs (or
social innovators) usually act as agents of change in assuming the responsibility for solving
societal problems, and their work consist of gaining access to resources and opportunities,
developing capabilities, and forming cohesive networks (Goduscheit et al. 2021). Thus,
thousands of successful social innovations propel the need for further relevant models to
be developed and be tested.

Finally, soft skills could possibly enter the personality traits construct as the en-
trepreneurs can possibly react positively to them. Future researchers should test whether
soft skills could stimulate entrepreneurs to move on from one stage to the next in the
entrepreneurial process (The Difference between Soft Skills and Personality Traits 2021).

Notes: Definitions of causation and effectuation processes and entrepreneur:
Causation is the process in which a goal is identified, and means are allocated with

the goal of reaching the target identified. The process includes a strong emphasis on
strategic planning.

Effectuation processes occur when an entrepreneur or business leader endeavours in
a process where the hypothetical loss in a worst-case scenario is regarded as affordable in
their view. They also join strategic alliances to control a situation or a circumstance that is
hard to control or predict. They also use pre-commitments as a way of thinking and acting.

According to Metallo et al. (2021), an entrepreneur is “an innovative and creative
person who explores the environment for new opportunities and takes advantage of them
after proper evaluation” (Metallo et al. 2021, p. 35).
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