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ABSTRACT

This paper aims to provide a comprehensive understanding of entrepreneurial success among owners and managers
of Ecuadorian SMEs through the relationship between variables such as business efficiency, psychological resilience and
perceived entrepreneurial leadership. We surveyed 385 SME owners and managers in Ecuador and employed hierarchical
linear modeling to analyze the data. The findings of this article suggest that entrepreneurial well-being, psychological
resilience, and entrepreneurial leadership perceived by owners and managers of Ecuadorian SMEs are positively
correlated with entrepreneurial success. There may be a tendency to associate success with economic performance. The
practical implications of this study are that owner-managers of SMEs can use the developed measurement scale to evaluate
their success and identify areas where they may need support or improvement and develop strategies to foster the best
possible business experience. The study also provides insights into factors affecting entrepreneurial success and highlights
the importance of promoting a positive entrepreneurial experience. In addition, the study contributes to literature by
identifying some limitations and identifying areas for future research.
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1. Introduction

Despite the crucial role of SMEs, there is limited understanding of how factors like well-being, leadership,
and resilience influence their perceived success, especially in regions like Ecuador. Small and medium
enterprises (SMEs) play a significant role in the economy and society™?2. Their success or failure can have
implications for job creation economic growth and community development in many countries this is one of
the reasons why studying perceived entrepreneurial success in SMEs helps to understand the factors that
contribute to their growth and sustainability™. Perceived entrepreneurial success provides insights into how
entrepreneurs themselves evaluate their achievements and satisfaction with their businesses and allows for a
more comprehensive and holistic understanding of success beyond traditional economic indicators an facilitate
a better understanding of the unique challenges and opportunities faced by small business owners®-8l,

There is a strong academic interest in identifying factors that are vital to SMEs success™®. Many studies
of perceived entrepreneurial success have been conducted in developed countries but some author point out
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that there is a need for more research to understand the unique challenges and opportunities faced by
entrepreneurs in these contexts1011,

Perceived entrepreneurial success has been sparsely studied among entrepreneurs in the Ecuadorian
context, our study contributes to the ongoing exploration and understanding of this concept. According to the
last Global Entrepreneurship Monitor (GEM) Ecuador 2019-2020 report, the country’s entrepreneurial activity
rate (EAR) increased by 5.7 percentage points since 2017 reaching 36.2%2. This increase is almost
exclusively due to an increase in the share of nascent entrepreneurs. Entrepreneurship in Ecuador during 2022
and the first half of 2023 has shown significant growth and experts believe that 2023 will bring greater
challenges not only for entrepreneurs but also for other citizens who see entrepreneurship as a solution to
generate incomel*?l,

The authors of this research note that this research is needed to develop a more comprehensive
understanding of entrepreneurial success among Ecuadorian SMEs owner—managers*4. Understanding the
factors that influence perceived entrepreneurial success allows entrepreneurship to be presented as a viable
career option beyond financial success this can attract a wider range of individuals to entrepreneurship and
contribute to the growth and sustainability of existing SMEs®1%],

The literature reviewed includes studies that relate perceptions of entrepreneurial success to
entrepreneurial leadershipf'®7, entrepreneurial well-being®*®! and psychological resilience>®. The fact that
these three important variables have been examined together in the Ecuadorian context for the first time is a
strength of this study. This research aims to test the hypothesis that higher levels of entrepreneurial well-being,
effective leadership, and psychological resilience lead to increased perceived entrepreneurial success among
SME owner-managers in Ecuador. To address this, we will employ a combination of quantitative surveys and
gualitative interviews with Ecuadorian SME owner-managers. Given the established significance of these
factors in the literature, we anticipate a strong correlation between them and perceived entrepreneurial success
in the Ecuadorian context.

1.1. Entrepreneurial success

Perceived entrepreneurial success is a multidimensional construct that includes both personal and
business variables!**1%l, Perceived entrepreneurial success refers to the subjective evaluation or perception of
an entrepreneur’s achievements and accomplishments in their entrepreneurial career. It is based on the
entrepreneur’s own perception of success rather than external or objective measures of successt*4],
Entrepreneurs perceive themselves as successful when they achieve personal and business performance
goalst41,

Many authors acknowledge that the self-reported nature of this variable does not measure actual success,
but rather focuses on how satisfied the entrepreneur is with his or her personal life and business
achievements®®t, This kind of success can be perceived differently by individuals and depends on many
factors*510.%1 Sometimes, this perception of the owner-manager is not even linked to the level of success they
have achieved in their business. It only takes into account the individual’s own assessment of their performance,
satisfaction and confidence in their abilities as an entrepreneur, and how they evaluate their performance in
relation to their expectations and aspirations®?”, This highlights the importance of considering subjective
criteria and perspectives when measuring entrepreneurial success.

Research on perceived entrepreneurial success has evolved from a focus on objective measures of success,
such as financial performance and business growth, to a more subjective and multidimensional understanding
of success that takes into account the entrepreneur’s own perceptions of successi*”*4. In the early 1970s,
Granovetter!*® introduced the concept of ‘strength of weak ties’, suggesting that weak ties in social networks
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can provide valuable resources and information for entrepreneurial success.

Later studies began to incorporate psychological factors, such as self-efficacy and psychological capital,
into the understanding of business perceptions?®l, At the beginning of this century, Shanel? emphasized the
importance of prior knowledge in the discovery of entrepreneurial opportunities, highlighting the role of
knowledge and experience in entrepreneurial success. More recent studies have highlighted the importance of
resilience, adaptability and innovation in shaping perceived entrepreneurial success/??. Recent research has
attempted to explain the causes of success in terms of predictors related to the entrepreneur’s personality,
education, age, personal and family security, relationships with employees and stakeholders, social value
creation, self-realization and spirituality, which are important indicators of the owner-manager’s overall well-
being!?.. Other variables such as specific business characteristics (years of operations, economy sector, sales
stratum) and environmental conditions faced by the businesst®°!],

Overall, the evolution of research on perceived entrepreneurial success has shifted from focusing solely
on objective measures to incorporating subjective evaluations, psychological factors, social capital, and
resilience, reflecting a more holistic understanding of entrepreneurial success and better reflecting the reality
of entrepreneurshiplt245.7.10.11.14]

Despite the importance of its study, we have identified several limitations in previous studies about
perceived entrepreneurial success™*>%1%, The most significant obstacle is the subjective nature of perceived
success, as it is. This subjectivity, influenced by individual perspectives and cultural factors, makes it difficult
to measure and compare across different contexts!’®l. Another limitation observed, derived from the previous
one, is that the measurement of perceived entrepreneurial success is often based on self-reported data, which
can be subject to bias and social desirability effects® !, Following the analysis of previous limitations, Wach
et al.lacknowledge the complexity of the concept and underline the temporal aspect of entrepreneurial success,
which may be transitory and achieved at a particular point in time. For this reason, they suggest a stepwise
approach to examine the individual antecedents and contextual factors that contribute to perceived
entrepreneurial success.

1.2. Entrepreneurial well-being

Although entrepreneurial well-being has been widely studied at the macro level, and there has been a
recent increase in research on this topic, but that there is a lack of studies at the individual level®?®l, Even from
a macro perspective, it is possible to analyze the work of Pathak¥l, who explores the likelihood that societal-
level well-being and country-level self-expression values positively influence individual entrepreneurship
across countries. Nevertheless, some authors point out that there are still few studies in the literature to
understand entrepreneurial well-being, especially on an individual level®25261,

Entrepreneurial well-being is defined as an individual’s overall satisfaction with their life and work as an
entrepreneur?27.28 |t includes their psychological and emotional state, positive affect, sense of happiness,
fulfilment, and positive emotions derived from their entrepreneurial activities such as developing, starting,
growing, and running an entrepreneurial venture8.2:%1,

Studying entrepreneurial well-being is important for several reasons. Today, entrepreneurship is a
prevalent option in many parts of the world, so studying entrepreneurial well-being allows us to understand
whether this business option contributes from their perspective to the essential goal of human existence: well-
being®l, Entrepreneurship is rarely linear and smooth, and the well-being of entrepreneurs can have
significant spillover effects on the perceived success and sustainability of business projects?27:3,

Interesting links have been found between entrepreneurship and various manifestations of subjective well-
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being, for example higher levels of happiness and life satisfaction have been shown to improve people’s
productivity, creativity, and physical health, making happy and life-satisfied people an asset to society!!.
Another interesting finding comes from Sherman et al.’l who found that entrepreneurs who experience a
decline in well-being are more likely to suffer from burnout and may close their businesses. Furthermore,
entrepreneurial well-being is related to job engagement, which is a predictor of entrepreneurial success[?6271,

Overall, is expected that SMEs owner managers who have higher levels of well-being are more likely to
stay engaged in their business for a longer period, because this level of personal and professional satisfaction
increasing their perception of success as entrepreneurs®27,

1.3. Entrepreneurial leadership

Entrepreneurial leadership is a relatively new area of research, and the literature suggests that there is still
much to learn about itl®3l, In general, it can be said that entrepreneurial leadership is a style exhibited by
owner-managers in business contexts that combines leadership potential with entrepreneurial spirit2-24, This
style involves the ability to influence others to achieve organizational goals, which involves in searching for
business opportunities, opportunity recognition, and opportunity exploitation, marshalling the necessary
resources to capitalize on them®31, An interesting proposal is the one of Bagheri and Harrison¢, which
assesses eight dimensions: facing challenges, reducing uncertainty, supporting, generating commitment,
defining severity, identifying and taking advantage of opportunities, learning orientation and creating
collective self-efficacy. The combination of these dimensions allows the classification of leadership into five
styles Transformational, Inspirational, Collaborative, Transactional and Passive.

Entrepreneurial leadership involves creating a vision, the need to achieve it and taking risks in the
process!t’2531 and fostering a culture and innovative climate of innovation™®%7, This behavior facilitated,
encouraged, and empowered employees to use their intellectual capacity by valuing and supporting their new
ideas and novel insightst34, An Entrepreneurial leadership involve a transformational entrepreneurial leader
seeks to transform and elevate the level of motivation and commitment of their team. They inspire through a
compelling vision, foster innovation and personal growth, and motivate team members to surpass their own
expectations.

Understanding entrepreneurial leadership allows you to identify people who are more likely to succeed
in ventures®733 This is especially true for SMEs functioning in complicated and volatile business contexts,
where creativity is frequently a significant source of competitive advantage®*31. The study of entrepreneurial
leadership is significant because it gives light on the role of leadership in stimulating entrepreneurship, driving
organizational success, and improving overall effectiveness(®16:1731.32],

To reinforce the above idea, some examples can be cited as follows, Ravet-Brown et al.®! pointer that
entrepreneurial leadership is associated with higher levels of entrepreneurial success, also  Nguyen et al.[*"]
mention that entrepreneurial success is associated with leaders who encourage followers to think and act
creatively and innovatively. The study by Mehmood et al.®”! emphasizes that organizations seeking to enhance
their creativity and innovation should pursue business leaders who can effectively lead and inspire their
employees to achieve entrepreneurial success. Similarly, the studies of Li et al.®? Mishra and Misra*® and
Yusuf Esmer® suggest that organizations with leaders who possess entrepreneurial leadership qualities are
more likely to achieve success.

1.4. Psychological resilience

According to a theoretical review of psychological resilience®83%, the concept and theory of resilience
has evolved from “equilibrium” to “adaptation” and from “single ecosystems” to “social-ecological complex
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systems”. Sisto et al.l*% present resilience as the ability to maintain the persistence of one’s orientation towards
existential goals, which is perhaps general, but from a theoretical point of view very close to the issue of
entrepreneurship. However, the literature provides different perspectives on the definition of psychological
resilience. Nevertheless, some regularities can be identified within the definitions analysed.

Psychological resilience is manifested in the process of interaction between individuals and the
environment*421 where the individual who possesses this psychological trait exhibits the behavioral tendency
to change to adapt to changing environments and the ability to recover from adversity maintain or regain
mental health and well-being and continue to function at a relatively high level of performance despite
experiencing significant life and business challenges*4344l, In summary psychological resilience is related to
both exposure to turbulent and complex environments that present challenges to success and how entrepreneurs
respond to this adversity through affective cognitive and behavioral strategies based on their inherent capacities
to achieve positive outcomes as a demonstration of resiliencet?,

This paper recognizes the importance of psychological resilience in the context of SMEs because
entrepreneurs face a variety of challenges and adversities including financial difficulties market competition
and regulatory changes among others all of which can have an impact on their well-being and final perception
of success#3, Psychological resilience can assist entrepreneurs in coping with and overcoming these
problems, resulting in improved well-being. Furthermore, resilience can assist entrepreneurs in adapting to
changing circumstances and innovating, which is critical for the survival and success of As a result,
psychological resilience is connected with a variety of beneficial outcomes for SMEs, including innovation,
self-efficacy, self-confidence, willingness to succeed, optimism, creativity, and resilience, all of which can lead
to improved business performance and success Entrepreneurs that are resilient are more likely to take measured
risks, learn from failures, and persevere in the face of adversity, which can boost their competitiveness and
success.

The literature shows evidence of relationships between psychological resilience and success in the context
of SMEs. Santoro et al.! found that perceived resilience of entrepreneurs is positively associated with their
perception of success. Hartmann et al.[*?l point put that resilient entrepreneurs are more likely to persist in the
face of challenges learn from failures and adapt to changing circumstances which can enhance their
performance and competitiveness over time however this author notes that the relationship between
psychological resilience and success is complex and may depend on various contextual factors such as the type
of industry the stage of venture development and the level of competition. The results of Chadwick and Raver[*
show that psychological resilience helps nascent entrepreneurs become less vulnerable to their stressful
circumstances which in turn increases their business survival.

2. Materials and methods

This study used a sampling frame of SMEs from National Institute of Statistics and Censuses of Ecuador,
representing an infinite population®®!, Sampling was developed using IBM SPSS 25. This software provides
an option that facilitates the selection of a sample based on the provided sampling frame and the calculated
sample size.

Table 1 provides a summary of the description of the final sample participants calculated to estimate the
proportion at a 95 % confidence level (Z, =1.96); p=q = 0.50 and a 5% margin of error.
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Table 1. Demographic data.

Variables Frequency Percent
Economy sector Agriculture, livestock, forestry and fisheries 45 11.7
Manufacturing industries 21 55
Trade 137 35.6
Construction 23 6.0
Services 159 41.3
Sales stratum business Micro 180 46.8
Small 170 44.2
Medium 35 9.1
Sex Female 115 29.9
Male 270 70.1
Education High school or less 43 11.2
Some college 148 384
College graduate 91 23.6
Post-graduate 103 26.8

Total sample: 385 SMEs

2.1. Measures

With the SMEs identified, their location was located, and the cooperation of their owner-managers was
sought to participate in the study. Participants completed a battery of questionnaires, including measures of
perceived entrepreneurial success, entrepreneurial well-being, entrepreneurial leadership and psychological
resilience. The reliability of these questionnaires was analyzed in the context in which they were to be applied.
The results are explained below.

The Perceived entrepreneurial success questionnaire focuses on SMEs owner-managers’ perception of
how successful they have been as entrepreneurs. The design of this questionnaire was based on previous studies
from which those items most relevant to the present study were assumed(3471L1547 The Perceived
entrepreneurial success questionnaire is a 15-item version that measures three areas: Firm performance,
Relationships and Community impact. It is self-administered and evaluates each item from 0 (Minimum) to
100 (Exceptional). The reliability of this questionnaire was calculated using McDonald’s wt (0.711). This
indicator expresses better than Cronbach’s o (0.721) the reliability of a continuous variable such as that
measured by this instrument!“®l,

This study also used the 17-item Entrepreneurial well-being Scale. The questionnaire uses scales ranging
from 1 to 7, with 7 representing a very favorable state of well-being and 1 representing an unfavorable state.
This scale differs from other Entrepreneurial well-being questionnaires in that it focuses on measuring well-
being with life in general and with life because of having developed an entrepreneurship. In order to design
this questionnaire, several research studies were consulted and the items most relevant to this research were
selected™-%4, The reliability of the questionnaire was calculated and showed a McDonald’s wt and Cronbach’s
o of 0.911.

The questionnaire used to measure Entrepreneurs’ Leadership is the one proposed by Bagheri and
Harrison®®l. The 43 items are rated on a seven-point Likert scale ranging from (1) “Definitely does not apply
to me”, to (7) “Definitely applies to me”. There is a high internal consistency in general (McDonald’s ot and
Cronbach’s a of 0.978), and reliability for the subscales range from 0.744 to 0.915. The authors of this research
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agreed to analyze the items that made up the dimensions proposed by the aforementioned authors to classify
leadership styles, which were classified as follows:

Passive Leadership: A passive entrepreneurial leader adopts a more laissez-faire approach, providing
minimal direction and direct control. They encourage autonomy and individual decision-making within their
team, relying on self-regulation and the expertise of team members.

Transactional Leadership: A transactional entrepreneurial leader focuses on establishing clear agreements
and transactions with their team. They emphasize rewarding and recognizing individual achievements and the
fulfillment of set goals through pre-defined incentives and consequences.

Collaborative Leadership: A collaborative entrepreneurial leader prioritizes collaboration and active
participation of all team members in decision-making and problem-solving. They foster open communication,
teamwork, and the creation of an inclusive environment.

Inspirational Leadership: An inspirational entrepreneurial leader has the ability to motivate and guide
their team through effective communication, creating an inspiring vision, and demonstrating passion and
commitment. They inspire others to reach their full potential and pursue audacious goals.

Transformational Leadership: A transformational entrepreneurial leader seeks to transform and elevate
the level of motivation and commitment of their team. They inspire through a compelling vision, foster
innovation and personal growth, and motivate team members to surpass their own expectations.

The Psychological resilience questionnaire is a 25-item measure from 7 (completely agree) to 1
(completely disagree). The scale was constructed following the analysis of the work of Shi et al.*®!. and Ahern
et al.%¢l, The 25 items comprising the scale showed a McDonald’s ot and Cronbach’s a of 0.965.

Total baseline scores were calculated for each of the scales. Finally, assumptions allowing for hierarchical
regression analysis were tested to determine how much of the variance in Perceived entrepreneurial success
was explained by demographic variables, business characteristics, Entrepreneurial well-being, Entrepreneurial
leadership and Psychological resilience.

Hierarchical regression, or hierarchical linear modelling, is a subset of regression methods that attempt to
generate theory-driven evidence for a given effectt). In hierarchical regression, predictor variables are entered
into the model in predetermined iterations to see how the change in r-squared is affected. Hierarchical
regression analysis is performed in iterations. The most important aspect of running hierarchical regression is
that there is a sound methodology, based on the empirical literature, for the order of entry into the model. There
must be a theoretical, conceptual or physiological link that determines the nature of the order of entry into the
hierarchical linear modelf&5°1,

Our model consisted of five steps in which two demographic variables were entered first as control
variables, followed by two business characteristics and then entrepreneurial well-being, entrepreneurial
leadership and finally psychological resilience. In order to determine if the sample size is the most appropriate
for this type of study, the formula proposed by Green®! was used: n > 50 + 8 m (where m is the number of
independent variables). Following Austin and Steyerberg*, this formula suggests that with seven variables a
sample of 106 participants is the minimum number of participants required to detect a statistically significant
result. This result is much lower than the calculated sample size of 385, which is an adequate sample size for
the study.

2.2. Results
The univariate information on the variables analyzed is shown in Table 2.
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Table 2. Univariate information.

Variables Frequency Percent
Perceived entrepreneurial success Exceptional 61 15.8
Notable 184 48
Moderate 124 32
Below Average 16 4
Entrepreneurial well-being Energized 43 11
Fulfilled 108 28
Thriving 131 34
Stressed 77 20
Overwhelmed 26 7
Entrepreneurial leadership Transformational 90 23
Inspirational 138 36
Collaborative 15 4
Transactional 82 21
Passive 60 16
Psychological resilience Exceptional 68 18
Strong 121 31
Established 29 8
Intermediate 77 20
Developing 90 23

The data show that most respondents perceive their entrepreneurial success as either Notable (48%) or
‘Moderate’ (32%). Only a small proportion consider their success to be ‘exceptional’ (15.8%), while an even
smaller proportion consider it to be ‘below average’ (4%).

The most common state of entrepreneurial well-being among respondents is ‘thriving’ (34%), followed
by ‘fulfilled’ (28%). A considerable proportion feel stressed (20%) or overwhelmed (7%), while a smaller
group report feeling ‘Energized’ (11%). The analysis shows that ‘inspirational’ leadership (36%) is the most
common perception among entrepreneurs, followed by ‘transformational’ leadership (23%). ‘Transactional’
(21%) and ‘Passive’ (16%) leadership styles are also notable, while Collaborative’ leadership is the least
common (4%).

In terms of psychological resilience, the largest group rate their resilience as ‘Strong’ (31%), followed by
‘Developing’ (23%) and ‘Intermediate’ (20%). A smaller proportion consider their resilience to be ‘exceptional’
(18%), while ‘established resilience’ is the least common (8%). By examining these variables, we can gain
insights into entrepreneurs’ perceptions of their success, well-being, leadership style, and psychological
resilience.

The Shapiro Wilk p-value is not significative (0.22) and we assume that the dependent variable is normally
distributed. To examine the amount of variability in perceived entrepreneurial success we analyze three
independent variables, entrepreneurial well-being, entrepreneurial leadership and psychological resilience
controlling for demographic characteristics (education, age) and business characteristics (years of operations,
economy sector, sales stratum).

The independent variables were examined for collinearity, none of them are highly correlated with each
other, but at the same time all of them show correlations are significant. Results of tolerance with values
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over .10 and variance inflation factor (all less than 2.0) suggest that the estimated Ps are well established in the
following regression models with no multicollinearity. Analyzing Cook’s Distance with the maximum under
1, and the minimum and maximum of standard residual are between —2.715 and 2.045 is possible to say that
there are no significant outliers in the data. Furthermore, the data met the assumption of independent errors
(Durbin-Watson = 1.642). As we see in Figure 1 the residuals (errors) are approximately normally distributed.

E)ependent Variable: Perceived entrepreneurial success Dependent Variable: Perceived entrepreneurial success
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Figure 1. Normality, linearity, homoscedasticity.
The means and standard deviations for the measures are shown in Table 3.
Table 3. Descriptive statistics.
Mean Std. Deviation Minimum Maximum N
Perceived entrepreneurial success 49.5355 7.89504 25.87 68.93 385
Age 42.97 12.682 18 70 385
Education 2.66 0.993 1 4 385
Years of operations 14.31 9.078 2 57 385
Sales stratum 1.62 0.646 1 3 385
Entrepreneurial well-being 4.0672 0.96190 1.71 6.29 385
Entrepreneurial leadership 3.9923 1.22757 1.63 5.91 385
Psychological resilience 3.7481 1.27076 1.60 5.92 385

Correlations were computed for each variable. Table 4 demonstrates the correlation matrix. The strongest
positive correlation was observed between Perceived entrepreneurial success and Entrepreneurial well-being
(r(385) = 0.494, p < 0.001) and Entrepreneurial leadership (r(385) = 0.47, p < 0.001). Additionally, there was

also a negative correlation between Perceived entrepreneurial success and age, r(385) = -0.135, p < 0.001.

Table 4. Correlation matrix.

1 2 3 4 5 6 7 8
Perceived entrepreneurial success 1 -0.135™ 0.286™ 0.416™ 0.200™ 0.494™ 0.470™ 0.446™
Age - 1 0.042 0.003 0.012 -0.071 -0.011 -0.033
Education - - 1 0.202™ 0.035 0.215" 0.151™ 0.143"
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Sales stratum - - - 1 0.142™  0.414™ 0.368™  0.314™
Years of operations - - - - 1 0.125* 0.160™  0.186™
Entrepreneurial well-being - - - - - 1 0.341™  0.444™
Entrepreneurial leadership - - - - - - 1 0.451™
Psychological resilience - - - - - - - 1

*. Correlation is significant at the 0.05 level (2-tailed).
**_Correlation is significant at the 0.01 level (2-tailed).

The results of the hierarchical design predicting Perceived entrepreneurial success employing five blocks
of variables are reported in Table 5.

Table 5. Models summary®.

Model R R Square Adjusted R Std. Error of Change Statistics
Square the Estimate R Square Change  F Change  dfl df2  Sig. F Change
1 0.3222  0.104 0.099 7.49434 0.104 22.080 2 382  0.000
2 0.507° 0.257 0.249 6.83974 0.154 39.309 2 380  0.000
3 0.592¢ 0.351 0.342 6.40410 0.093 54.458 1 379  0.000
4 0.643¢ 0.413 0.404 6.09600 0.063 40.279 1 378  0.000
5 0.655¢  0.429 0.418 6.02199 0.016 10.348 1 377 0.001

a. Predictors: (Constant), Education, Age.

b. Predictors: (Constant), Education, Age, Years of operations, Sales stratum.

c. Predictors: (Constant), Education, Age, Years of operations, Sales stratum, Entrepreneurial well-being.

d. Predictors: (Constant), Education, Age, Years of operations, Sales stratum, Entrepreneurial well-being, Entrepreneurial leadership.
e. Predictors: (Constant), Education, Age, Years of operations, Sales stratum, Entrepreneurial well-being, Entrepreneurial leadership.
Psychological resilience.

f. Dependent Variable: Perceived entrepreneurial success.

The results of model one indicated that the variance accounted for (R?) with the first two predictors
(Education, Age) equaled 0.104 (adjusted R2= 0.099), which was significantly different from zero (F(2.382)
= 22.08, p < 0.001). Next model involving, Education, Age, Years of operations, Sales stratum shows the
change in variance accounted for (AR?) was equal to 0.154, which was statistically significant increase in
variance accounted for over the first model (F(4.380) = 32.09, p < 0.001).

In model three, Entrepreneurial well-being was entered into the regression equation. The change in
variance accounted for (AR?) was equal to 0.093, which was a statistically significant increase in variance
accounted above the variability contributed by the previous predictor variables entered in model two (F(5.379)
=40.09, p <0.001). Model four add to the previous predictor variables Entrepreneurial leadership introducing
a AR? equal to 0.063 (F(6.378) = 44.34, p < 0.001). Overall, the final model accounted for 41.8% of the
variance in Perceived entrepreneurial success (F(7.377) = 40.43, p < 0.001).

In the final adjusted model, all of six predictor variables were statistically significant, with Entrepreneurial
well-being a higher Beta value (p = 0.238, p < 0.001), Entrepreneurial leadership (B = 0.231, p < 0.001),
Education (B =0.152, p <0.001), Psychological resilience (f =0.151, p <0.01), Sales stratum (f = 0.143, p <

0.002) and Age (p =-0.119, p < 0.003).

Based on the results obtained and taking into account the contribution of control variables such as
education and sales stratum, it was decided to analyse more specifically the relationships between these
variables and the perception of entrepreneurial success. The results are shown in Figures 2 and 3.

As can be seen, the hypothesis of equality of perception between the different sales stratum is rejected.
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Owners of medium-sized enterprises perceive themselves as more successful than owners of micro and small
enterprises. Considering that the turnover stratum is based on turnover, one might think that the perception of
success is strongly influenced by the economic factor. In fact, the correlation between these variables is
0.564***,

Hypothesis Test Summary
Null Hypothesis Test Sig. Decision
The distribution of Perceived Independent- Rbiactithe . 2 -
1 entrepreneurial success is the  Samples 000 ' nu Pairwise Comparisons of Education
same across categories of Kruskal- 2 Honiothasi
Education. Wallis Test LRUEELLE

High school or lesq
130,15

Asymptotic significances are displayed. The significance level is 05

Each node shows the sample average rank of Education

Test Std. Std. Test
w i Statistic  Error  Statistic Sig. Ad).Sig.
b mweel actom Celeps 46964 20593 2281 023 1%
Some college
High school or less-Some college 59207 19279 3,071 002 013 936
Post-graduate
High school or less-Post.graduate -108354 20205 5363 000 000 238,50
College graduate
College graduate-Some college 12243 14824 826 409 1,000 1 77'1 2
College graduate-Post-graduate 61389 16010 -3834 000 001
Some college-Post-graduate -49147 14280 -3442 001 003

Each row tests the null hypothesis that the Sample 1 and Sample 2 distributions are the
same
Asymptotic significances (2-sided tests) are displayed. The significance level is 05

Figure 2. Education vs. perception of entrepreneurial success.

Evidence shows that there is a difference between educational levels. Perceptions of success are higher
for SMEs owner-managers with a postgraduate education as opposed to those with high school or less. Those
with Some college or College graduate have average perceptions of success but differentiated from the above.

Hypothesis Test Summary Pairwise Comparisons of Sales stratum
Null Hypothesis Test Sig. Decision small
181,80
The distribution of Perceived Independent- ’
1 entrepreneurial success is the Samples Eueﬁ“t the
same across categories of Sales  Kruskal- Ynothos! s
stratum. Wallis Test YECLCSIS, 2'1_%‘: 9

Asymptotic significances are displayed. The significance level is 05.

Each node shows the sample average rank of Sales stratum.

Sample1-Sample2 St::iss:i = Es""i'r sst:’a.t;ljsteif Sig.  Adj.Sig.

Micro-Small -11608 11901 - 975 329 988

Micro-Median -194508 20558 9462 000 000

Small-Median -182900 20656 -8,855 000 000 :
Median
364,70

Each row tests the null hypothesis that the Sample 1 and Sample 2 (@]

distributions are the same.
As%rglptotic significances (2-sided tests) are displayed. The significance level
is 05.

Figure 3. Sales stratum vs. perception of entrepreneurial success.

3. Discussion

The general objective of this study was to analyze the relationship between entrepreneurial well-being,
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psychological resilience and entrepreneurial leadership in perceived entrepreneurial success of SMEs owner-
managers. With the recent renewal of interest in studying perceived entrepreneurial success, research has been
directed at determining the nature of the variables that might influence this perception(*47,

Our findings underline the importance of well-being, leadership and resilience for perceived
entrepreneurial success. It may be that an owner-manager who reports positive ratings on these three variables
reports high levels of perceived success in his or her personal and business life. Significant relationships were
found between perceived entrepreneurial success and the variables examined, with results similar to previous
research®11:17],

Interestingly, although the correlation is low, there is a negative relationship between age and perceived
success. This suggests that younger owner-managers perceive themselves to be more successful than older
ones. It remains an interesting area of research to discover how these variables relate to each other.

In the case presented, five hierarchical regression models were run, each with a different set of predictors.
The R-squared value increases as more predictors are included in the model, indicating that the model explains
more of the variance in the dependent variable. The F-statistic is significant for all models, indicating that the
added predictors significantly improve the model fit.

The final model (model 5) has an R-squared adjusted value of 0.418, which means that the predictors
included in the model explain 41.8% of the variance in the dependent variable, the perception of
entrepreneurial success. Therefore, it can be said that the predictors included in the model are significant in
explaining the perception of entrepreneurial success and that the final model has a significant fit. In particular,
the finding that Perceived entrepreneurial success relates to all three mentioned variables sheds light on how
the perception of success among SMEs owner—manager emerge. However, our results suggest that while
entrepreneurial leadership, entrepreneurial well-being and psychological resilience are associated with
perceived entrepreneurial success, they independently account for only a very small percentage of the variance
in this perception.

The control variables introduced in Models 1 and 2 increased the change in R-squared most. Demographic
and business variables such as education, years in business and sales stratum were significantly associated with
perceived entrepreneurial success and made interesting contributions to the change in R-squared (25,4%).

The correlations calculated between the variables studied, in addition to their different contributions to
the regression model, suggest that the relationships between these variables may be much more complex than
apparently expected.

There are some limitations to this research. The study is restricted to the Ecuadorian context in a specific
region, which may affect the generalisability of the findings to other regions or countries. It should be
emphasised that the questionnaires used in the study are new tools and, although they showed satisfactory
reliability in this study, further research is needed to refine the measurement scales and fully establish their
reliability and validity. Our study only analysed part of the phenomenon. There may be discrepancies between
owner-managers’ perceptions of success and what external stakeholders consider to be entrepreneurial success.
This is a study that should be carried out in the future. Future longitudinal studies will also help to understand
the relationships between the variables analysed.

A strength of this study is that three important variables, entrepreneurial leadership, entrepreneurial well-
being and psychological resilience, have been examined together for the first time in relation with Perceived
entrepreneurial success. In addition, variables specific to the owner-managers and the businesses they manage
were included. Gender was not included in the study because there is evidence of gender bias in the perception
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and evaluation of entrepreneurial success, with differences in how success is defined and valued for male and
female entrepreneurstt-371,

This research has implications for SME owners - managers. By examining entrepreneurs’ perceptions of
their success, well-being, leadership style and psychological resilience, SME owners—managers can gain
insights that can help identify areas where may need support or improvement and develop strategies to promote
positive business experiences. It can also help entrepreneurs assess their own success and make informed
decisions to enhance their career satisfaction and fulfillment. The developed measurement scales can help to
bridge the gap between theory and practice and could be useful to empirical research. Overall, studying
perceived entrepreneurial success in the context of SMEs is important for gaining insights into the factors,
processes, and outcomes associated with entrepreneurial success. This knowledge can contribute to the
development of effective strategies, support systems, and policies to foster entrepreneurship and drive
economic growth.

This study highlights important conclusions drawn from the survey of SME owner-managers in Ecuador
by revealing those factors that influence the perception of entrepreneurial success. The research highlights the
interaction between entrepreneurial well-being, psychological resilience and entrepreneurial leadership in
shaping the perception of success among SMEs. The results indicate that a substantial proportion of owner-
managers perceive their business success as remarkable or moderate, and a smaller percentage consider it
exceptional or below average. In addition, the study highlights the prevalence of thriving and satisfied states
of entrepreneurial well-being, along with varying degrees of stress and feelings of overwhelm. In addition, the
predominant leadership styles among entrepreneurs are inspirational and transformational, which have an
impact on perceptions of success. Furthermore, the analysis sheds light on the varying levels of psychological
resilience displayed by owner-managers, emphasising the importance of this trait in the business context.
Overall, the study highlights the intricate relationship between well-being, resilience, leadership and perceived
success, offering valuable implications for understanding and improving the entrepreneurial experience of
SME owner-managers in Ecuador.

Author contributions

Conceptualization, GGV; methodology, GGV, LGV and RPC; validation, GGV and LGV; formal analysis,
ASR and GGV, investigation, GGV, ASR, RPC, LGV and RMV; data curation, RPC; writing—original draft
preparation, GGV; writing—review and editing, GGV and ASR; visualization, LGV, ASR and RPC;
supervision, RMV; project administration, GGV. All authors have read and agreed to the published version of
the manuscript.

Acknowledgments

The authors thank the anonymous reviewers of the journal for their extremely helpful suggestions to
improve the quality of the article. The usual disclaimers apply.

Conflict of interest
The authors declare no conflict of interest.

References

1. Razmus W, Laguna M. Dimensions of Entrepreneurial Success: A Multilevel Study on Stakeholders of Micro-
Enterprises. Frontiers in Psychology. 2018, 9. doi: 10.3389/fpsyg.2018.00791

2. Staniewski MW, Awruk K. Questionnaire of entrepreneurial success—Report on the initial stage of method
construction. Journal of Business Research. 2018, 88: 437—442. doi: 10.1016/j.jbusres.2017.11.041

13


https://doi.org/10.1016/j.jbusres.2017.11.041

Environment and Social Psychology | doi: 10.54517/esp.v9i5.2063

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Wach D, Stephan U, Gorgievski MJ, Wegge J. Entrepreneurs’ achieved success: Developing a multi-faceted
measure. International Entrepreneurship and Management Journal. 2020, 16(3): 1123-1151. doi: 10.1007/s11365-
018-0532-5

Santoro G, Bertoldi B, Giachino C, Candelo E. Exploring the relationship between entrepreneurial resilience and
success: The moderating role of stakeholders' engagement. Journal of Business Research. 2020, 119: 142-150.
doi: 10.1016/j.jbusres.2018.11.052

Hussain N, Li B. Entrepreneurial Leadership and Entrepreneurial Success: The Role of Knowledge Management
Processes and Knowledge Entrepreneurship. Frontiers in Psychology. 2022, 13: 829959. doi:
10.3389/fpsyg.2022.829959

Ravet-Brown TE, Furtner M, Kallmuenzer A. Transformational and entrepreneurial leadership: A review of
distinction and overlap. Review of Managerial Science. 2023. doi: 10.1007/s11846-023-00649-6

Staniewski MW, Awruk K. Entrepreneurial success and achievement motivation—A preliminary report on a
validation study of the questionnaire of entrepreneurial success. Journal of Business Research. 2019, 101: 433—
440. doi: 10.1016/j.jbusres.2019.01.073

Turnalar-Cetinkaya N, Islamoglu G. Entrepreneurial Well-being: An Exploratory Study for Positive
Entrepreneurship. Entrepreneurship Research Journal. 2022. doi: 10.1515/erj-2022-0008

Pliakoura A, Beligiannis GN, Kontogeorgos A, Chatzitheodoridis F. Farmers’ Perception of Entrepreneurial
Success: Evidence from the Greek Reality. Agriculture. 2021, 11(12): 1192. doi: 10.3390/agriculture11121192
Alshebami AS, Murad M. The moderation effect of entrepreneurial resilience on the relationship between financial
literacy and sustainable performance. Frontiers in Psychology. 2022, 13. doi: 10.3389/fpsyg.2022.954841

Walsh C, McCollum WR. Exploring the Impact of Individual Resilience on Entrepreneurial Success. Journal of
Entrepreneurship & Organization Management. 2020, 9(5): 1-6. doi: 10.37421/jeom.2020.9.286

Lasio V, Amaya A, Zambrano J, Ordefana X. Global Entrepreneurship Monitor (GEM) Ecuador 2019-2020.
ESPAE-ESPOL; 2020.

Zapata B. The business ideas that are outlined for 2023 in Ecuador. Available online: https://bit.ly/45srUdz
(accessed on 4 January 2023).

Fisher R, Maritz A, Lobo A. Evaluating entrepreneurs’ perception of success. International Journal of
Entrepreneurial Behavior & Research. 2014, 20(5): 478-492. doi: 10.1108/IJEBR-10-2013-0157

Wach D, Stephan U, Gorgievski MJ. More than money: Developing an integrative multi-factorial measure of
entrepreneurial success. International Small Business Journal. 2015, 34(8): 1098-1121. doi:
10.1177/0266242615608469

Mishra P, Misra RK. Entrepreneurial Leadership and Organizational Effectiveness: A Comparative Study of
Executives and Non-executives. Procedia Computer Science. 2017, 122: 71-78. doi: 10.1016/j.procs.2017.11.343
Nguyen PV, Huynh HTN, Lam LNH, et al. The impact of entrepreneurial leadership on SMEs' performance: the
mediating effects of organizational factors. Heliyon. 2021, 7(6): e07326. doi: 10.1016/j.heliyon.2021.e07326
Marshall DR, Meek WR, Swab RG, Markin E. Access to resources and entrepreneurial well-being: A self-efficacy
approach. Journal of Business Research. 2020, 120: 203—-212. doi: 10.1016/j.jbusres.2020.08.015

Granovetter MS. The Strength of Weak Ties. American Journal of Sociology. 1973, 78(6): 1360-1380. doi:
10.1086/225469

Gist ME, Mitchell TR. Self-Efficacy: A Theoretical Analysis of Its Determinants and Malleability. Academy of
Management Review. 1992, 17(2): 183-211. doi: 10.5465/amr.1992.4279530

Shane S. Prior Knowledge and the Discovery of Entrepreneurial Opportunities. Organization Science. 2000, 11(4):
448-469. doi: 10.1287/orsc.11.4.448.14602

Luthans F, Avey JB, Avolio BJ, Peterson SJ. The development and resulting performance impact of positive
psychological capital. Human Resource Development Quarterly. 2010, 21(1): 41-67. doi: 10.1002/hrdq.20034
S&chez-Garc B JC, Vargas-Morta G, Hern&ndez-Sanchez BR. Entrepreneurs” Well-Being: A Bibliometric
Review. Frontiers in Psychology. 2018, 9. doi: 10.3389/fpsyg.2018.01696

Pathak S. Contextualizing Well-Being for Entrepreneurship. Business & Society. 2020, 60(8). doi:
10.1177/0007650320927688

Li H, Huang S, Sun J, Feng X. Social Support, Entrepreneurial Self-efficacy and Entrepreneurial Well-being.
Foreign Economics & Management. 2022, 44(8): 42-56. doi: 10.16538/j.cnki.fem.20220506.402

Stephan U, Rauch A, Hatak I. Happy Entrepreneurs? Everywhere? A Meta-Analysis of Entrepreneurship and
Wellbeing. Entrepreneurship Theory and Practice. 2022, 47(2): 553-593. doi: 10.1177/10422587211072799
Sherman CL, Randall C, Kauanui SK. Are you happy yet? Entrepreneurs’ subjective well-being. Journal of
Management, Spirituality and Religion. 2016; 13(1): 7-23. doi: 10.1080/14766086.2015.1043575

White JV, Gupta VK. Stress and Well-Being in Entrepreneurship: A Critical Review and Future Research Agenda.
In: PerrewéPL, Harms PD, Chang CH (editors). Entrepreneurial and Small Business Stressors, Experienced
Stress, and Well-Being. Emerald Publishing Limited; 2020. pp. 65-93.

14


https://doi.org/10.1016/j.jbusres.2018.11.052
https://doi.org/10.1016/j.jbusres.2019.01.073
https://doi.org/10.3390/agriculture11121192
https://bit.ly/45srUdz
https://doi.org/10.1016/j.procs.2017.11.343
https://doi.org/10.1002/hrdq.20034

Environment and Social Psychology | doi: 10.54517/esp.v9i5.2063

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

46.

47.

48.

49,

50.

51.

52.

53.

Bhuiyan MF, lvlevs A. Micro-entrepreneurship and subjective well-being: Evidence from rural Bangladesh.
Journal of Business Venturing. 2019, 34(4): 625-645. doi: 10.1016/j.jbusvent.2018.09.005

Wiklund J, Nikolaev B, Shir N et al. Entrepreneurship and well-being: Past, present, and future. Journal of
Business Venturing. 2019, 34(4): 579-588. doi: 10.1016/j.jbusvent.2019.01.002

Malibari MA, Bajaba S. Entrepreneurial leadership and employees’ innovative behavior: A sequential mediation
analysis of innovation climate and employees’ intellectual agility. Journal of Innovation & Knowledge. 2022, 7(4).
doi: 10.1016/j.jik.2022.100255

Li C, Makhdoom HUR, Asim S. Impact of Entrepreneurial Leadership on Innovative Work Behavior: Examining
Mediation and Moderation Mechanisms. Psychology Research and Behavior Management. 2020, 13: 105-118.
doi: 10.2147/PRBM.S236876

Ordu UB-A. Entrepreneurial Leadership in Start-Up Businesses. Paper presented at the Annual International
Conference of the Bulgarian Comparative Education Society (BCES). 2020.

Yusuf Esmer FD. Entrepreneurial Leadership: A Theoretical Research. Paper presented at the 25th International
Academic Conference. OECD Headquarters; 2016.

Renko M, El Tarabishy A, Carsrud AL, Bréanback M. Understanding and Measuring Entrepreneurial Leadership
Style. Journal of Small Business Management. 2015, 53(1): 54-74. doi: 10.1111/jsbm.12086

Bagheri A, Harrison C. Entrepreneurial leadership measurement: a multi-dimensional construct. Journal of Small
Business and Enterprise Development. 2020, 27(4): 659-679. doi: 10.1108/JSBED-01-2019-0027

Mehmood MS, Jian Z, Akram U, Tariq A. Entrepreneurial leadership: the key to develop creativity in
organizations. Leadership & Organization Development Journal. 2021, 42(3): 434-452. doi: 10.1108/LODJ-01-
2020-0008

Vella S-LC, Pai NB. A Theoretical Review of Psychological Resilience: Defining Resilience and Resilience
Research over the Decades. Archives of Medicine and Health Sciences. 2019, 7(2).

Wang H, Huang Z, Liang Y, et al. Dynamic evolution of urban infrastructure resilience and its spatial spillover
effects: An empirical study from China. PLoS One. 2023, 18(3): €0282194. doi: 10.1371/journal.pone.0282194
Sisto A, Vicinanza F, Campanozzi LL, et al. Towards a Transversal Definition of Psychological Resilience: A
Literature Review. Medicina. 2019, 55(11). doi: 10.3390/medicina55110745

Guo H, Zhang Y, Tian Y, et al. Exploring psychological resilience of entrepreneurial college students for post-
pandemic pedagogy: The mediating role of self-efficacy. Frontiers in Psychology. 2022, 13. doi:
10.3389/fpsyg.2022.1001110

Hartmann S, Backmann J, Newman A, et al. Psychological resilience of entrepreneurs: A review and agenda for
future research. Journal of Small Business Management. 2022, 60(5): 1041-1079. doi:
10.1080/00472778.2021.2024216

Ahmed AE, Ucbasaran D, Cacciotti G, Williams TA. Integrating Psychological Resilience, Stress, and Coping in
Entrepreneurship: A Critical Review and Research Agenda. Entrepreneurship Theory and Practice. 2022, 46(3):
497-538. doi: 10.1177/10422587211046542

Hofgaard LS, Nes RB, Rgysamb E. Introducing two types of psychological resilience with partly unique genetic
and environmental sources. Scientific Reports. 2021, 11(1): 8624. doi: 10.1038/s41598-021-87581-5

Chadwick IC, Raver JL. Psychological Resilience and Its Downstream Effects for Business Survival in Nascent
Entrepreneurship. Entrepreneurship Theory and Practice. 2018, 44(2): 233-255. doi: 10.1177/1042258718801597
National Institute of Statistics and Censuses. Business statistics. Available online: https://bit.ly/3R6uEcn (accessed
on 20 August 2023).

Troy AS, Willroth EC, Shallcross AJ, et al. Psychological Resilience: An Affect-Regulation Framework. Annual
Review of Psychology 2023, 74(1): 547-576. doi: 10.1146/annurev-psych-020122-041854

Malkewitz CP, Schwall P, Meesters C, Hardt J. Estimating reliability: A comparison of Cronbach’s a, McDonald’s
ot and the greatest lower bound. Social Sciences & Humanities Open. 2023, 7(1): 100368. doi:
10.1016/j.ssah0.2022.100368

Chen MH, Tseng M, Teng MJ. Creative Entrepreneurs’ Well-Being, Opportunity Recognition and Absorptive
Capacity: Self-Determination. Theory Perspective. 2020, 10(1). doi. 10.1515/erj-2018-0171

Eddleston KA, Powell GN. Nurturing Entrepreneurs’ Work—Family Balance: A Gendered Perspective.
Entrepreneurship Theory and Practice. 2012, 36(3): 513-541. doi: 10.1111/j.1540-6520.2012.00506.x

Karimi S, Reisi S. Exploring the Antecedents and Outcomes of Entrepreneurial Well-Being: Empirical Evidence
from Iranian Rural Entrepreneurs. Frontiers in Psychology. 2022, 13. doi: 10.3389/fpsyg.2022.858230
Kipkosgei F. Perceived Entrepreneurial Stress and Entrepreneurial Resilience; The Mediating Role of the Well-
Being of Entrepreneurs and Moderating Role Perceived Online Social Support. Merits. 2022, 2(1): 1-17. doi:
10.3390/merits2010001

Shir N. Entrepreneurial Well-Being: The Payoff Structure of Business Creation [PhD Thesis]. Stockholm School
of Economics; 2015.

15


https://doi.org/10.1016/j.jbusvent.2018.09.005
https://10.0.3.248/j.jbusvent.2019.01.002
https://doi.org/10.2147/PRBM.S236876
https://doi.org/10.1111/jsbm.12086
https://bit.ly/3R6uEcn
https://doi.org/10.1016/j.ssaho.2022.100368

Environment and Social Psychology | doi: 10.54517/esp.v9i5.2063

54.

55.

56.

57.

58.

59.

60.

61.

Van den Broeck A, Vansteenkiste M, De Witte H, et al. Capturing autonomy, competence, and relatedness at
work: Construction and initial validation of the Work-related Basic Need Satisfaction scale. Journal of
Occupational and Organizational Psychology. 2010, 83(4): 981-1002. doi: 10.1348/096317909X481382

Shi X, Wang S, Wang Z, Fan F. The resilience scale: factorial structure, reliability, validity, and parenting-related
factors among disaster-exposed adolescents. BMC Psychiatry. 2021, 21(1): 145. doi: 10.1186/s12888-021-03153-x
Ahern NR, Kiehl EM, Sole ML Byers J. A Review of Instruments Measuring Resilience. Issues in
Comprehensive Pediatric Nursing. 2006, 29(2): 103-125. doi: 10.1080/01460860600677643

de Jong PF. Hierarchical regression analysis in structural equation modeling. Structural Equation Modeling: A
Multidisciplinary Journal. 1999, 6(2): 198-211. doi: 10.1080/10705519909540128

Bash KL, Howell Smith MC, Trantham PS. A Systematic Methodological Review of Hierarchical Linear
Modeling in Mixed Methods Research. Journal of Mixed Methods Research. 2020, 15(2): 190-211. doi:
10.1177/1558689820937882

Oreyzi HR. Mediation Analysis, Mathematical Model Construction, Confirmatory Fit Indices, Improving Mental
Model: A Critical Review. Industrial and Organizational Psychology Studies. 2021, 8(2): 275-294. doi:
10.22055/jiops.2022.38527.1242

Green SB. How Many Subjects Does It Take to Do a Regression Analysis. Multivariate Behavioral Research.
1991, 26(3): 499-510. doi: 10.1207/s15327906mbr2603_7

Austin PC, Steyerberg EW. The number of subjects per variable required in linear regression analyses. Journal of
Clinical Epidemiology. 2015, 68(6): 627-636. doi: 10.1016/j.jclinepi.2014.12.014

16


https://doi.org/10.1348/096317909X481382
https://doi.org/10.1080/01460860600677643
https://doi.org/10.1016/j.jclinepi.2014.12.014

