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Abstract 

The analysis of sociodemographic variables such as age and sex has demonstrated their 

importance in entrepreneurial activity. Therefore, it is important to study the role these 

variables play in entrepreneurial personality. The aim of this research was to examine 

measurement invariance of the Battery for the Assessment of the Enterprising 

Personality (BEPE), and to study the differences in entrepreneurial personality as a 

function of sex, age, and being self-employed or not. The sample comprised 1,170 

participants (>30 years old: 76.1%; women: 60%; self-employed: 13%). We analyzed 

various levels of measurement invariance: configural, metric, scalar, and residual 

invariance. The BEPE showed measurement invariance with respect to age, sex and 

type of employment at all of the invariance levels. We also found differences in 

entrepreneurial personality as a function of these sociodemographic variables. 

Keywords: invariance; equivalence; factor structure; sex; age; self-employment; 

entrepreneurial personality 
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Introduction 

Studying entrepreneurial activity is fundamental for the growth and development 

of every country (OECD, 2019), as various international reports have shown, including 

Entrepreneurship at a Glance (OECD, 2018) and Global Entrepreneurship Monitor 

(GEM, 2020). When it comes to attempting to explain what underlies someone 

becoming an entrepreneur there have been various approaches from the economic 

(Obschonka et al., 2015) and sociological (Chell, 2008), to the psychological (Baum et 

al., 2007; Frese & Gielnik, 2014). One of the different lines of research in the 

psychological approach is individuals’ personal characteristics, with the study of 

entrepreneurial personality standing out (Kerr et al., 2018; Rauch & Frese, 2007b). 

Entrepreneurial personality can be studied from global Big Five-type models (Zhao et 

al., 2010), or through specific personality traits (Muñiz et al., 2014; Rauch & Frese, 

2007a).  

In line with the two theoretical approaches, various measuring instruments have 

been developed based on the Big Five (Sartori et al., 2016) and specific traits of 

entrepreneurial personality (Muñiz et al., 2014; Rauch & Frese, 2007a). Among the 

latter, there are many instruments that measure specific traits individually, but far fewer 

if one looks for a questionnaire that combines the traits that make up entrepreneurial 

personality (Suárez-Álvarez & Pedrosa, 2016). One of the instruments that addresses 

this issue, evaluating eight specific traits of entrepreneurial personality in a single 

questionnaire is the Battery for the Assessment of the Enterprising Personality (BEPE; 

Cuesta et al., 2018). The BEPE shows a good fit to a standard bifactor model with one 

general factor of entrepreneurial personality and eight uncorrelated specific dimensions 

(Cuesta et al., 2018). The specific dimensions are: Autonomy, Innovation, Achievement 
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motivation, Internal locus of control, Self-efficacy, Risk-taking, Stress tolerance, and 

Optimism. 

Autonomy refers to the motivation toward entrepreneurial creation as an attempt 

to achieve certain individual freedom (Van Gelderen & Jansen, 2006). Innovation is 

defined as the interest in and willingness to search for new ways of doing things (Rauch 

& Frese, 2007b). Achievement motivation is defined as the desire to achieve standards 

of excellence (Suárez-Álvarez et al., 2013). Internal locus of control refers to the causal 

attribution that the consequences of a behavior depend on oneself (Suárez-Álvarez et al., 

2013). Self-efficacy relates to the conviction that one can effectively organize and 

execute actions as well as persist when faced with obstacles in order to achieve desired 

results (Costa et al., 2013). Risk-taking is about people’s tendency and willingness to 

take on certain levels of insecurity that will allow them to achieve a goal that presents 

greater benefit than the potential negative consequences (Antoncic et al., 2018; Moore 

& Gullone, 1996). Stress tolerance is defined as the resistance to perceiving 

environmental stimuli as stressful thanks to appropriate use of coping strategies 

(Lazarus & Folkman, 1986), and Optimism is defined as a person’s belief about the 

occurrence of positive rather than negative events in life (Shepperd et al., 2002). 

The BEPE battery for adults (Cuesta et al., 2018) originated from a prior version 

for adolescents (Muñiz et al., 2014; Pedrosa et al., 2016; Suárez-Álvarez et al., 2014). A 

short version of the battery for adults with 16 items, 2 per specific factor, has recently 

been developed (Postigo, García-Cueto, et al., 2020), as well as a Computerized 

Adaptive Test version (Postigo, Cuesta, Pedrosa, et al., 2020). The BEPE has 

demonstrated relationships to academic performance (Muñiz et al., 2014) as well as to 

other psychological constructs related to entrepreneurial activity such as emotional 

intelligence (Muñiz et al., 2014) and grit (Postigo, Cuesta, García-Cueto, et al., 2020). 
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Given the relative newness of these instruments, one of the aspects that must still 

be examined more thoroughly is measurement equivalence or measurement invariance 

(MI). MI is the idea that following the development and validation of an instrument, 

researchers should ask themselves whether it measures different populations in the same 

way. If it does not, and it measures different groups differently, it raises the question of 

whether the scale can be used for comparisons, or making decisions about these 

populations (Thompson, 2016). Despite that, it is common for researchers to assume 

that the construct being evaluated is invariant in different populations (Sass & Schmitt, 

2013). In this regard, as French and Finch (2016) argued, fairness in instrument 

construction is essential, as shown by the attention of the legal system, politicians, 

instrument creators and instrument users, researchers, and the general public, 

considering an instrument fair when it reflects the same construct for all the people 

being tested, and when the scores have the same meaning for all individuals (AERA, 

APA, NCME, 2014). In psychological measurement, an instrument that is designed to 

measure a trait should show differences between individuals who differ in that trait, and 

people should not get different scores in this trait just because they belong to a certain 

group (Amérigo et al., 2020; Thompson, 2016). In this way, MI has become a logical 

prerequisite for comparisons between groups (Vandenberg & Lance, 2000). In fact, 

common tests of mean differences (e.g., t-test, analysis of variance) are biased if MI 

cannot be established for a given scale. 

There has been an increase in the study of MI in personality instruments in 

transcultural studies (Thielmann et al., 2020), as a function of sex and age (Ock et al., 

2020), and even as a function of applying the instrument online or in pencil and paper 

format (Vecchione et al., 2012), among others. However, despite it having been stressed 

that in order to better understand “entrepreneurial spirit”, the modulating effects of 
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sociodemographic variables such as age and sex should be studied (Bohlmann et al., 

2017; Cuesta et al., 2018), the MI of the BEPE battery, which would provide validity 

evidence justifying unbiased comparisons, has not yet been studied. 

When it comes to age, people aged between 18 and 30 are generally more likely 

to become entrepreneurs (GEM, 2020), and there is a negative relationship between age 

and becoming self-employed (Bohlmann et al., 2017; Hatak et al., 2015). Other authors 

have found an inverted-U shaped relationship between age and entrepreneurship 

(Coduras et al., 2018; Lévesque & Minniti, 2006). Nonetheless, Kautonen et al. (2014) 

found that entrepreneurial activity increased with age for those who wanted to be self-

employed, rejecting the idea of considering youth to be a key part of having 

entrepreneurial success (Azoulay et al., 2020). More specifically, in order to better 

understand this link, the relationship between age and different personality traits has 

been studied, including optimism, self-efficacy, autonomy, innovation, stress tolerance, 

and risk-taking, which are variables that are positively correlated with age (Baron et al., 

2016; Gärtner & Hertel, 2020; Jiménez et al., 2017; Kozubíková et al., 2016; Lévesque 

& Minniti, 2011), whereas internal locus of control is negatively correlated (Molino et 

al., 2018).  

Another extremely interesting topic is the difference between men and women in 

terms of entrepreneurial activity (Henry et al., 2016; Marlow & Martínez-Dy, 2018; 

Verheul et al., 2012), with only one in ten women becoming self-employed compared to 

two in ten men (OECD, 2017). These differences may be due to women having less 

desire to become entrepreneurs (Verheul et al., 2012), although other authors have 

stated that sex has no effect on the intention to start a business (Hatak et al., 2015). 

Gender differences are also reflected in the personality traits related to entrepreneurial 

activity, and are greater in more advanced economies (Mueller, 2004). In terms of the 
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Big Five, female entrepreneurs or women who want to start businesses score higher 

than men in extraversion, conscientiousness, and openness to experience (López-Núñez 

et al., 2020; Obschonka et al., 2014). In the specific personality traits, women exhibit 

more realism, or less optimism (Niederle & Vesterlund, 2007), less self-efficacy 

(Molino et al., 2018), less tolerance to stress (Falavarjani & Yeh, 2019), and they are 

less likely to take risks (Perez-Quintana et al., 2017), whereas there are no differences in 

autonomy between men and women (Kozubíková et al., 2016). 

Lastly, it is important to note that entrepreneurs have tended to exhibit high 

levels in the various specific traits making up entrepreneurial personality (Rauch & 

Frese, 2007a, b). For example, Baron et al. (2016) found that one reason why 

entrepreneurs demonstrated lower levels of stress is because they have more 

psychological resources such as self-efficacy (see, Newman et al., 2019) and optimism, 

with the latter related to humor (Menéndez-Aller et al., 2020). Other characteristics of 

entrepreneurs include motivation for success, internal locus of control, and risk-taking 

(Antoncic et al., 2018; Tyszka et al., 2011). 

It is clear that differences between the sexes, age, and working for oneself or not 

have been studied in relation to entrepreneurship, both through the Big Five and through 

specific traits of the entrepreneurial personality. However, studies into entrepreneurship 

with these sociodemographic variables have focused on the analysis of specific traits 

singly, and studies have not considered the simultaneous analysis of the specific traits 

making up the entrepreneurial personality (Cuesta et al., 2018; Muñiz et al., 2014; 

Rauch & Frese, 2007a). In addition, to the best of our knowledge, nor has MI been 

examined in the BEPE Battery instrument through which these possible differences can 

be assessed. The objective of this study is to examine the possible differences in 

entrepreneurial personality, and in the specific traits that make it up, according to age, 
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sex, and being self-employed or not. This general objective gives rise to two specific 

objectives. First, to study MI in the BEPE, and so determine whether it is possible to 

compare the scores in entrepreneurial personality, and the eight specific dimensions 

making up the instrument, in terms of age (under-30s compared to over 30s), sex, and 

being self-employed or not. Second, to examine the possible differences in 

entrepreneurial personality, and the eight specific traits that make it up, as a function of 

the aforementioned sociodemographic variables.  

With regard to the first objective, we hypothesize that the BEPE scores will be 

invariant with respect to age (under-30s compared to over-30s), sex, and being self-

employed or not, and that therefore there will be no differences simply due to the fact of 

belonging to one group or other. With regard to the second objective, based on results 

from previous studies by other researchers, we hypothesize that the BEPE scores will 

show differences according to age, sex, and being self-employed or not, with higher 

scores from younger people (under 30), men, and the self-employed. 

Method 

Participants 

The sample initially comprised 1,324 Spanish volunteers from the adult 

population. The sampling was non-probabilistic snowball sampling. The inclusion 

criteria were to be over 18 years old and to be currently working. The final sample was 

made up of 1,170 participants, following the removal of those who were insufficiently 

careful answering the control questions in the questionnaire. The mean age was 42.34 

years (SD = 12.96). Table 1 gives the distributions according to the groups of interest. 

Over half (56%) of the participants worked in the tertiary or service sector, 68.5% of the 

self-employed had been so for more than four years, and 86.4% of those with their own 

businesses had fewer than five employees. 
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…….……….……. Insert Table 1 about here…………….….…...  

Instruments 

Battery for the Assessment of the Enterprising Personality (BEPE) 

The BEPE has 80 items evaluating eight dimensions (ten items per dimension), 

which have been identified in the literature as the most strongly related to 

entrepreneurial personality: Self-efficacy, Autonomy, Innovativeness, Internal locus of 

control, Achievement motivation, Optimism, Stress tolerance, and Risk-taking (Cuesta 

et al., 2018; Muñiz et al., 2014). The items use a Likert-type scale with five response 

alternatives (from strongly disagree to strongly agree). To maximize the psychometric 

properties of the scale, all of the items are given in a direct form (stronger agreement 

with the item is related to a higher level of the evaluated construct; Vigil-Colet et al., 

2020). The instrument’s psychometric properties are satisfactory, both from a classical 

perspective (Cuesta et al., 2018), and Item Response Theory (Postigo, Cuesta, et al., 

2020). Cuesta et al. (2018) reported very good results for the BEPE in terms of 

reliability (α= .808 - .965) and construct validity (adequate fit to a standard bifactor 

model). In addition, they reported adequate evidence of validity in relation to other 

variables, such as the well-known entrepreneurial personality instrument, Measure of 

Entrepreneurial Tendencies and Abilities (META; Ahmetoglu et al., 2011). Postigo, 

Cuesta, Pedrosa, et al. (2020) developed a bank of BEPE items which allowed them to 

create a Computerized Adaptive Test for evaluation enterprising personality with a 

reduced number of items with hardly any loss of measurement accuracy. 

The α coefficients for the sample in the present study were: Overall Enterprising 

Personality Score (α = .97), Self-efficacy (α = .88), Autonomy (α = .81), Innovation (α 

= .88), Internal locus of control (α = .85), Achievement motivation (α = .86), Optimism 

(α = .89), Stress tolerance (α = .84), and Risk-taking (α = .87). The BEPE battery was 
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originally developed and validated in Spain (Cuesta et al., 2018), and it was this version 

used in our study.  

Attentional control scale.  

This is a scale with 10 Likert-type items with five response alternatives. The 

scale is used in order to detect participants who respond to the questionnaire at random. 

Items are of the type “If you read this question you should respond strongly agree”, and 

were included among the items in the BEPE. We removed 154 participants from the 

sample for responding incorrectly to two or more of these questions. 

Procedure 

We report how we determined our sample size, all data exclusions, all 

manipulations, and all measures in the study. Informed consent was obtained from the 

participants, who were recruited via snowball sampling. Potential participants who met 

the inclusion criteria (workers over 18 years old) were personally contacted. They were 

asked to answer the online questionnaire and provide contact details for other potential 

participants. These new potential participants were asked to collaborate both in 

answering the questionnaire and in obtaining contact details for more new participants. 

The response process was open for three months (February to April, 2017). The average 

response time estimated in the instrument phase was 20 min. Participants did not 

receive any kind of reward for participating in the study. The anonymity of each 

participant in this study was scrupulously respected, confidentiality was maintained, and 

the ethical code of the Official Colleges of Psychologists was followed. 

Data Analyses 

We used the Multigroup Confirmatory Factor Analysis (MCFA) process to 

examine MI between the groups, which occurs at different levels; configural, metric, 

and scalar invariance. Owing to the nested nature of the models that underlie the 
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different levels of invariance, we used the forward approach, which is to successively 

add restrictions onto a base model (Dimitrov, 2010). This means that each model 

assumes that the lower levels are invariant. In our study there were four items in the 

BEPE where none of the participants chose alternative 1, which led us to combine 

alternatives 1 and 2 together for the MI study in order for the software to be able to 

produce the models. For estimating parameters, we used Weighted Least Squares, and 

the Mean and Variance (WLSMV) adjusted as estimation method. When the number of 

categories is small (fewer than five or six), categorical variable methodology with a 

robust estimator such as WLSMV within Mplus (Finney et al., 2016; Thompson, 2016) 

is generally recommended. As a base model, we performed various CFA’s under a 

bifactor structure to examine the fit of the instrument for each group separately. We 

performed validation studies of the BEPE using a standard bifactor model, assuming a 

general factor of enterprising personality and eight uncorrelated specific factors. We 

used X2/df, the Confirmatory Factor Index (CFI), and Root Mean Square Error of 

Approximation (RMSEA) as indices of fit. Fit is adequate when X2/df < 3, CFI ≥ .95 

and RMSEA ≤ .06 (Hu & Bentler, 1999).  

Once the fit of the models was confirmed separately, we performed successive 

multi-group CFAs to analyze the different types of MI in the instrument. The series of 

models most often used to evaluate MI is defined by applying sets of between-group 

constraints on less constrained models, yielding pairings of more-constrained models 

that are nested within less-constrained models. The first step is the configural invariance 

model (M0), which posits that the same items belong to the same factor in all of the 

groups, but that the factor loadings and thresholds vary freely between groups, in other 

words, the measuring instrument has the same factorial structure in the groups being 

compared. To identify the model, the variance of each factor was set to one and the 
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means to zero for both groups. The second step was to estimate the metric invariance, or 

weak invariance (M1), where the factor loadings are set as equal between the groups, 

and thus determine that the factor loadings are within the same interval between the 

groups. The third step was to estimate scalar invariance, or strong invariance (M2), 

where, in addition to the above, the item thresholds are set as equal, being ordinal data 

(Pendergast et al., 2017), determining that the units of measurement are equal between 

the groups. Finally, we examined a new model freeing the residual variances (M3A), to 

examine the final level of invariance, residual invariance, or strict invariance (M3B), 

through which the residual variances are restricted. This type of invariance indicates 

that the differences between groups in means, variance, and covariance is solely due to 

differences in the latent variable (Dimitrov, 2010; Thompson, 2016). To accept MI, the 

reduction in CFI must be below .01 (ΔCFI<-.01) and the increase in RMSEA less than 

.015 (ΔRMSEA<.015) (Chen, 2007). 

Following that, we examined the differences in the eight specific dimensions and 

the general entrepreneurial personality factor with regard to the different 

sociodemographic variables. We examined whether there were differences between the 

self-employed and non-self-employed and one sex and the other, and whether there 

were differences between the under- and over-30s and sex. To do that, we performed 

two MANOVAs with two independent variables, being self-employed or not and sex, 

and age and sex, respectively. We used F from Pillai’s Trace as the test statistic as it is 

the most robust test (Meyers et al., 2016). We analyzed the effect size using Cohen’s d, 

with values between 0.2 and 0.4 indicating a small effect size, between 0.5 and 0.7 a 

moderate effect size, and 0.7 and above a large effect size. As we were dealing with 8 

variables to compare, we corrected Type I errors using Bonferroni’s correction 

(α=.05/8), producing a level of significance of <.0063 to be considered significant. 
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The MI analysis was performed with MPlus8 (Muthen & Muthen, 2017). 

Differences between groups was examined using SPSS 24 (IBM Corp, 2016). 

Results 

 We examined MI in each of the conditions. Table 2 (sex), Table 3 (age), and 

Table 4 (self-employed or not) show that the BEPE demonstrated adequate fit to a 

bifactor model in each of the groups we considered (Hu & Bentler, 1999). In addition, 

both CFI and RMSEA demonstrated that MI was confirmed at all levels, including 

residual invariance, for all of the conditions studied in the BEPE (sex, age, and being 

self-employed) (Chen, 2007). 

…….……….……. Insert Table 2 about here…………….….…... 

…….……….……. Insert Table 3 about here…………….….…... 

…….……….……. Insert Table 4 about here…………….….…... 

We performed two MANOVAs to determine whether there were differences 

depending on being self-employed or not and sex, and depending on being under- or 

over-30 and sex. In both MANOVAs the interaction was not statistically significant 

(self-employment and sex; p =.857, age and sex; p =.303), thus we moved on to study 

the main effects. Table 5 gives the differences in direct scores in the general 

entrepreneurial personality factor, and in the eight specific dimensions, as a function of 

being self-employed or not, being over or under 30 years old, and of being a man or 

woman. In terms of self-employment, there were only notable differences in autonomy, 

with a moderate effect size (d = 0.43), with the self-employed scoring higher. In terms 

of age, there were statistically significant differences in self-efficacy (d = 0.30), 

innovation (d = 0.25), internal locus of control (d = 0.33), risk-taking (d = 0.32), and in 

the general entrepreneurial personality factor (d = 0.23), with young people (under 30) 

scoring higher. Lastly, there were statistically significant differences with respect to sex 
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in self-efficacy (d = 0.21), autonomy (d = 0.24), innovation (d = 0.22), stress tolerance 

(d = 0.44), risk-taking (d = 0.35), and in the general entrepreneurial personality factor (d 

= 0.30). The power of the test was above .7 in all variables except those mentioned 

above where no differences were found. 

…….……….……. Insert Table 5 about here…………….….…. 

Discussion 

The study of entrepreneurial activity, and in particular the phase related to 

starting a business (Baron & Shane, 2008), is fundamental to the development of any 

economy (OECD, 2019). This includes the determinants that surround it, such as 

personal factors and the study of entrepreneurial personality (Kerr et al., 2018). 

Research into entrepreneurial personality has needed studies assessing the role of 

sociodemographic variables (Bohlmann et al., 2017; Cuesta et al., 2018) and this is what 

frames our study. Despite the importance that MI has acquired in psychometric 

personality research (Ock et al., 2020; Thielmann et al., 2020), the instruments that 

assess entrepreneurial personality (see, Suárez-Álvarez & Pedrosa, 2016) need a more 

thorough assessment of MI, as it is a prerequisite for making comparisons between 

groups (Thompson, 2016; Vandenberg & Lance, 2000). Given that, our study was split 

between two specific objectives. One was to assess MI in the BEPE (Cuesta et al., 

2018) according to sex, age, and whether the subject was self-employed or not, 

demonstrating that the BEPE reflected the same construct for the groups being 

examined, and that the scores it gave had the same significance for everyone assessed 

(AERA, APA, NCME, 2014). The other was to examine the differences in 

entrepreneurial personality and the eight psychological traits that make it up between 

the self-employed and non-self-employed, between men and women, and between the 

under 30s and the over 30s. The self-employed scored higher in autonomy (Rauch & 
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Frese, 2007a). Men were more stress-tolerant than women, and lastly, the under-30s 

scored higher in self-efficacy, internal locus of control, and risk-taking (Bohlmann et 

al., 2017; López-Núñez et al., 2020).  

Firstly, we examined MI in the BEPE (Cuesta et al., 2018) to determine whether 

there were biases when evaluating the different groups. The bifactor structure of the 

BEPE was shown to be invariant at all levels with respect to sex, age, and being self-

employed or not. The invariance demonstrated by the BEPE allows for the comparison 

of not only an overall entrepreneurial personality score, but also the eight specific 

dimensions, with the possibility of making comparisons of entrepreneurial personality 

profiles between different groups (Kerr et al., 2018). 

Secondly, we examined the possible differences between the self-employed and 

the non-self-employed. Although we might talk about trends in all of the traits, there 

were only statistically significant differences in autonomy, with the self-employed 

scoring higher than those working for someone else (Rauch & Frese, 2007b), which is 

consistent with entrepreneurs having to make decisions without supervisors and 

independently develop plans of action (Baum et al., 2007). One unresolved question is 

establishing the line separating someone who works for themselves from an 

entrepreneur, and the one separating an entrepreneur who starts a business because they 

want to, and so has an idea and a project to put into practice, from someone who starts a 

business because they need to; such a project, rather than being the result of a 

propensity for entrepreneurial activity, may result from the need to make a living, as 

recent Spanish data shows (GEM, 2019, 2020). 

Finally, we looked at the existence of differences in traits of entrepreneurial 

personality as a function of sex and age. Sex and age are two variables that have been 

shown to be key in entrepreneurial activity (GEM, 2020; OECD, 2017), and essential in 
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better understanding “entrepreneurial spirit” (Bohlmann et al., 2017). With regard to 

sex, men scored significantly higher in all of the entrepreneurial personality traits except 

for internal locus of control, motivation for success, and optimism, where we found no 

significant differences. The difference in stress tolerance stood out, with men exhibiting 

more tolerance of stressful situations (Falavarjani & Yeh, 2019). This may help to 

explain the difference in the ratio of entrepreneurs between men and women, where the 

business context is a source of stimuli that could be classed as stressful, and where 

personality plays a modulating role in stress (Wincent & Örtqvist, 2009). The pattern of 

men scoring higher in entrepreneurial personality agrees with previous research which 

has looked at some of these traits singly (Molino et al., 2018; Niederle & Vesterlund, 

2007), putting these differences down to women valuing external support for starting a 

business more than personal characteristics such as self-efficacy (Molino et al., 2018). 

With regard to age, it was important to differentiate between the younger 

participants (aged 18 to 30) and those over 30, as recent international reports have 

indicated that the under-30s demonstrate greater likelihood of becoming entrepreneurs 

(GEM, 2020). Optimism and stress tolerance were traits that were stable between the 

two age groups, and autonomy was the only trait that gave higher scores as subjects 

were older, so both men and women consider these variables important as they age. The 

variables which younger participants scored highly (under 30 vs. over 30) were self-

efficacy, innovation, internal locus of control, and risk taking, along with the general 

entrepreneurial personality factor, although effect sizes were small. These results are in 

line with the idea that age is negatively correlated with entrepreneurial activity 

(Bohlmann et al., 2017; GEM, 2020; Hatak et al., 2015), but disagree with other studies 

that have shown positive correlations between some specific personality traits 

(including self-efficacy, autonomy, and optimism) and age (Baron et al., 2016; Gärtner 
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& Hertel, 2020; Jiménez et al., 2017; Kozubíková et al., 2016; Lévesque & Minniti, 

2011). Generally, levels of entrepreneurial personality decrease with the passage of 

time, as young people from the age of majority onwards demonstrate high levels in all 

entrepreneurial personality traits, which is why the evaluation and stimulation of 

entrepreneurial spirit is so important in the educational context (Muñiz et al., 2014). 

This is because more attention needs to be paid to the psychological side of things to 

encourage entrepreneurialism (Frese et al., 2016), training abilities that would help 

people take on the challenges facing the self-employed (Santos et al., 2018). 

There are some considerations that should be borne in mind in terms of future 

lines of research. In the first place, the sample of self-employed workers in our study 

was small (13%), future studies should try to have a larger sample of this population. 

Secondly, entrepreneurial activity is a worldwide phenomenon, which is monitored 

regularly in most countries owing to its economic, social, and psychological importance 

(GEM, 2020; OECD, 2019). As such, validating and confirming the invariance of the 

BEPE and the model it is based on (Rauch & Frese, 2007a) in other cultures would help 

to provide a transculturally invariant tool for assessing entrepreneurial personality, 

similar to the HEXACO model of general personality, for example (Thielmann et al., 

2020). Thirdly studying how entrepreneurial personality progresses throughout life is 

extremely important in helping understand what lies beneath this phenomenon, so it 

would be extremely interesting to have more age groups as well as longitudinal studies 

to extend the results from our study, and in so doing determine whether there is an 

inverted-U progression in the psychological traits that has been seen in entrepreneurial 

activity (Coduras et al., 2018; Lévesque & Minniti, 2006). These results should be taken 

with some caution because in a bifactor model, such as the one we used to analyze the 

BEPE, not all of the items have the same loadings in each of the specific factors 
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analyzed. To consider these differential loadings, one would have to use the factor 

scores rather than the empirical scores, which would add significant complexity in 

applied and professional contexts. 

Various practical conclusions can be drawn from this study. It shows that the 

BEPE instrument for entrepreneurial personality is invariant with regard to sex, age, and 

being self-employed or not, allowing unbiased comparison between the different 

groups. This confirms that the BEPE may be used to evaluate people of different sexes, 

ages, and employment conditions, and opens the door to future studies that may look in 

more depth at the role of enterprising behavior in terms of various sociodemographic, 

non-cognitive, and cognitive variables. In addition, it provides evidence for the idea that 

men exhibit higher levels in all of the entrepreneurial personality traits, with the 

differences in stress tolerance being notable. As Verheul et al. (2012) put it, one of the 

ways of reducing the differences between men and women in entrepreneurial activity, in 

addition to government policies aimed at removing obstacles (see, Foss et al., 2019), is 

to address women’s preferences and attitudes towards self-employment, offering help to 

acquire relevant knowledge and skills, such as training those aspects that make up the 

entrepreneurial personality (Cuesta et al., 2018), and taking new paths in researching 

entrepreneurialism in women. It is also important to consider the impact of sociocultural 

factors that influence these gaps (Dheer et al., 2019), as the stereotypes and beliefs 

around gender in each culture affect men’s and women’s opportunities, all too often to 

the detriment of women, who do not share equal conditions. Finally, we conclude that 

self-employed workers are more autonomous than those who work for someone else, 

and that over-30s have lower levels of entrepreneurial personality than those who are 

younger. 
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In short, given that the BEPE showed measurement invariance based on sex, age, 

and employment type, it seems a good starting point to fairly assess the different 

specific traits of the entrepreneur’s personality. So, it will be possible to intervene on 

them to begin to reduce the entrepreneurial gaps with respect to the sociocultural factors 

that exist today. 
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Table 1 

Sample Distribution by Sex, Age and Employment Type 

Sex 
Men 

469 (40%) 

Women 

701 (60%) 

Age (years) 
≤30 

280 (23.9%) 

>30 

890 (76.1%) 

Employment type 
Self-employed 

152 (13%) 

Non Self-employed 

1,018 (87%) 
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Table 2 

Measurement Invariance for the BEPE Based on Sex 

 
X2 

(p) 
X2/df CFI 

RMSEA 

[90% CI] 
MC ΔCFI ΔRMSEA 

Women 
7201.054 

(<.0001) 
2.40 .918 

.045 

[0.045-0.046] 
- - - 

Men 
5462.999 

(<.0001) 
1.82 .939 

.042 

[0.040-0.044] 
- - - 

M0 
12571.533 

(<.0001) 
2.09 .926 

.043 

[0.042-0.044] 
- - - 

M1 
11287.037 

(<.0001) 
1.83 .942 

.038 

[0.037-0.039] 
M1-M0 .016 -.005 

M2 
11534.313 

(<.0001) 
1.80 .942 

.037 

[0.036-0.038] 
M2-M1 0 -.001 

M3A 
12580.809 

(<.0001) 
1.99 .930 

.041  

[0.040-0.042] 
- - - 

M3B 
11534.313 

(<.0001) 
1.80 .942 

.037 

[0.036-0.038] 
M3B-M3A .012 -.004 

Note. p = p-value; df = degrees of freedom; CFI = Comparative Fit Index; RMSEA = Root Mean Square 

Error of Approximation; CI = confidence interval; MC = model comparison; M0 = configural 

invariance; M1 = metric invariance; M2 = scalar invariance; M3A = new model freeing the residual 

variances; M3B = residual invariance 
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Table 3 

Measurement Invariance for the BEPE Based on Age 

 
X2 

(p) 
X2/df CFI 

RMSEA 

[90% CI] 
MC ΔCFI ΔRMSEA 

≤30 
4439.842 

(<.0001) 
1.48 .929 

.041 

[.039-.044] 
- - - 

>30 
8490.128 

(<.0001) 
2.83 .920 

.045 

[.044-.046] 
- - - 

M0 
11896.606 

(<.0001) 
1.98 .931 

.041 

[.040-.042] 
- - - 

M1 
10505.282 

(<.0001) 
1.71 .949 

.035 

[.034-.036] 
M1-M0 .018 -006 

M2 
10777.212 

(<.0001) 
1.69 .949 

.034 

[.033-.035] 
M2-M1 0 -.001 

M3A 
11837.982 

(<.0001) 
1.88 .936 

.039 

[.038-.040] 
- - - 

M3B 
10777.212 

(<.0001) 
1.69 .949 

.034 

[.033-.035] 
M3B-M3A .013 -.005 

Note. p = p-value; df = degrees of freedom; CFI = Comparative Fit Index; RMSEA = Root Mean Square 

Error of Approximation; CI = confidence interval; MC = model comparison; M0 = configural 

invariance; M1 = metric invariance; M2 = scalar invariance; M3A = new model freeing the residual 

variances; M3B = residual invariance 
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Table 4 

Measurement Invariance for the BEPE Based on Employment Type 

 
X2 

(p) 
X2/df CFI 

RMSEA 

[90% CI] 
MC ΔCFI ΔRMSEA 

Self-

employed 

3871.536 

(<.0001) 
1.29 .925 

.044 

[.040-.048] 
- - - 

Non Self-

employed 

9667.237 

(<.0001) 
3.22 .917 

.047 

[.046-.048] 
- - - 

M0 
11302.247 

(<.0001) 
1.88 .934 

.039 

[.038-.040] 
- - - 

M1 
10301.201 

(<.0001) 
1.67 .949 

.034 

[.033-.035] 
M1-M0 .015 -.005 

M2 
10443.934 

(<.0001) 
1.64 .950 

.033 

[.032-.034] 
M2-M1 .001 -.001 

M3A 
11210.061 

(<.0001) 
1.78 .939 

.036 

[.035-.038] 
- - - 

M3B 
10443.934 

(<.0001) 
1.64 .950 

.033 

[.032-.034] 
M3B-M3A .011 -.003 

Note. p = p-value; df = degrees of freedom; CFI = Comparative Fit Index; RMSEA = Root Mean 

Square Error of Approximation; CI = confidence interval; MC = model comparison; M0 = configural 

invariance; M1 = metric invariance; M2 = scalar invariance; M3A = new model freeing the residual 

variances; M3B = residual invariance 
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Table 5 

Differences on Entrepreneurial Personality Depending on Employment Type, Age and Sex 
 Employment type Age (years) Sex 

 

M 

Self-

employed 

M 

Non self-

employed 

 

F p d 
M 

≤30 

M 

>30 

 

F p d 
M 

Men 

M 

Women 

 

F p d 

Self-efficacy 37.55 37.22 0.49 .471 0.07 38.43 36.90 17.27 <.001 0.30 37.90 36.84 9.97 .001 0.21 

Autonomy 40.64 38.72 24.85 <.001 0.43 38.79 39.03 0.90 .432 0.05 39.62 38.54 14.13 <.001 0.24 

Innovation 38.75 38.24 1.33 .228 0.11 39.20 38.03 12.00 <.001 0.25 38.93 37.89 9.65 <.001 0.22 

Internal Locus 

of Control 
39.54 39.37 0.18 .718 0.04 40.61 39.01 21.21 <.001 0.33 39.68 39.20 3.30 .095 0.10 

Achievement 

Motivation 
39.91 39.18 3.63 .066 0.16 39.88 39.08 5.93 .012 0.17 39.56 39.08 4.59 .076 0.10 

Optimism 38.77 38.14 1.86 .188 0.12 38.51 38.13 0.94 .355 0.07 38.59 37.98 4.36 .064 0.11 

Stress 

Tolerance 
32.65 32.46 0.04 .720 0.03 32.69 32.42 0.39 .529 0.04 34.08 31.42 35.01 <.001 0.44 

Risk-Taking 36.84 35.92 3.28 .051 0.17 37.33 35.63 19.66 <.001 0.32 37.16 35.29 20.52 <.001 0.35 

Entrepreneurial 

Personality 
304.66 299.26 3.67 .051 0.17 305.43 298.24 10.03 .001 0.23 305.53 296.24 19.25 <.001 0.30 

Note. M = mean; F = Pillai’s Trace Statistic; p = p-value; d = effect size. 


