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Abstract

The literature mostly has addressed the determinants of entrepreneurial intention in general
and social entrepreneurship, without focusing specifically on sustainable entrepreneurial
intention despite it has become highly relevant in addressing environmental degradation
and social challenges. This study aims to contributes to the understanding of psychological
and social factors that influence sustainable business, evaluating the effect of resilience,
subjective norms, and perceived social support on sustainable entrepreneurial intention.
We analysed the online survey responses of 433 students from Chile and Ecuador enrolled
in business and engineering programs using Partial Least Squares Structural Equation
Models (PLS-SEM), moreover, a multi-group analysis (MGA) has been conducted to assess
gender differences. The findings have supported the positive effect of psychological resil-
ience and subjective norms on perceived social support, besides, an important effect of
social support on sustainable entrepreneurial intention was found. These results offer new
evidence regarding the significance of the social environment, support networks, and resil-
ience of university students in fostering the establishment of sustainable businesses with a
focus on social well-being and environmental protection in Latin America. This is particularly
pertinent as the countries in this region are grappling with social and environmental chal-
lenges that could be addressed through sustainable entrepreneurship.

Introduction

Entrepreneurship is a human endeavour aimed at identifying, transforming, and profiting
from problems whose solutions generate economic and social value [1]. Evolving societal
demands, climate change, and the ecological transition are driving companies to modify their
practices in order to incorporate social and environmental concerns. However, certain enter-
prises are inherently sustainable and thrive within the current economy, led by sustainable
entrepreneurs who perceive opportunities within social and environmental issues [2]. In this
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context, sustainable entrepreneurship is defined as business practices that balance profitability
with contributions to people and the planet [3]. Specifically, it involves the identification of
new business opportunities that result in sustainable products, production methods, or ways
of organizing business processes [4].

Sustainable entrepreneurship plays a pivotal role in national economies as it enables the
implementation of various environmentally friendly practices at the enterprise level, thereby
fostering conducive conditions for sustainable economic development [5, 6]. Furthermore,
sustainable businesses exert a positive influence on curbing the utilization of natural resources,
minimizing waste generation, and reducing emissions [7], while also contributing to the
advancement of sustainable development by addressing key United Nations Sustainable Devel-
opment Goals [8], including the reduction of inequalities, climate action, and the promotion
of responsible consumption. Consequently, the support for the advancement of sustainable
entrepreneurship has become imperative in light of the challenges confronting businesses and
societies at large, particularly those associated with climate change [9].

A major variable that promotes the performance of an action is the intention to perform
such action, which can be understood as a mental state that powerfully predicts and explains
human thinking and behavior [10]. In the field of entrepreneurship, entrepreneurial intention
can be defined as the "self-confessed conviction" of anyone that he or she is willing to start a
new entrepreneurial activity and plans to carry it out continuously in the future [11]. The
entrepreneurial intention has been recognized as a fundamental variable in the study of
entrepreneurial behavior because it is a characteristic with a reliable capacity to predict the cre-
ation of new businesses in the future [12]. In the field of sustainability, sustainable entrepre-
neurial intention is a mental state that demonstrates a person’s conviction and commitment to
create a new business in the future that generates economic, social, and environmental values
[3]; or, in more concrete terms, it is the likelihood that the individual will practice sustainable
entrepreneurship in the future [13]. Most research has analyzed students’ entrepreneurial
intention in general or students’ social entrepreneurial intention. Recently, Truong et al. [14]
stated that studies on sustainable entrepreneurial intention are at an early stage, and there is
still an important knowledge gap regarding psychological and social characteristics that affect
the personal predisposition to create this type of business.

Complementary, among the psychological characteristics that affect venture development,
resilience, and subjective norms have been extensively studied. Psychological resilience can be
defined as an individual’s ability to remain strong in the face of a negative situation and to
resist that negative situation [15], and subjective norms represent the social pressure perceived
by an individual about performing or not performing a certain behavior [16]. Subjective
norms are included in Theory of Planned Behavior (TBP) [16] as a contributing factor to gen-
eral entrepreneurial intention, as well as in other theoretical models that also incorporate social
influence and support using the concept of perceptions of desirability, which refers to individ-
uals’ perception of whether their social environment views a behavior as desirable [17, 18]. In
addition, resilience can be considered a contextual variable in the Theory of Planned Behavior,
since Ajzen states that “Personality traits, intelligence, demographic characteristics, life values,
and other variables of this kind are considered background factors in the TPB” [19].

Subjective norms have gained special relevance as an influential factor in entrepreneurial
behavior today, due to the high exposure of university students to the opinions of family and
friends through social media. Psychological resilience is a quality that has been analyzed in
research on business creation during challenging periods and entrepreneurial success [20, 21],
and currently it has also become crucial in the education of university students due to the
changing conditions of the job market and digital transformation in industries, which demand
that professionals be capable of adapting to cope with increased work-life uncertainty.
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Therefore, while the planned behavior model incorporates other factors such as perceived
behavioral control and attitudes towards behavior, this research considers it relevant to analyse
the influence of subjective norms and resilience on sustainable entrepreneurial intention, due
to the impact of digital business transformation and communication through digital media on
university students, as well as the importance of promoting the creation of sustainable busi-
nesses in Latin American countries.

Publications have supported the effect of resilience [22] and subjective norms [23] on
entrepreneurial intention in general, without specifically deepening the study of the influence
of resilience and subjective norms on sustainable entrepreneurial intention. Furthermore, in
recent decades, the relevance of perceived social support on the creation of social ventures has
been evaluated; in this area, Hockerts [24] supported that this is a factor that favours the crea-
tion of social ventures. As in the case of resilience and subjective norms, little is known about
the incidence of perceived social support on sustainable entrepreneurial intention in university
students. Recently, Acufia-Duran et al. [25] supported the positive influence of perceived social
support on entrepreneurial intention in general, without studying sustainable ventures.

On the other hand, some entrepreneurship programs implemented in Latin American uni-
versities promote the strengthening of resilience and the obtaining of support from the
entrepreneurial ecosystem. However, there is still a low understanding of the effect of resil-
ience and the perception of social pressure and support on the intention to create new sustain-
able businesses. The knowledge gap in these matters has been argued by Prado et al. [26], who
pointed out that while the literature has come a long way in terms of the drivers and motiva-
tions underlying value creation in "traditional” entrepreneurs, there remains a significant
knowledge gap in terms of the environmental value generation of eco-entrepreneurs. There-
fore, given the limited understanding of the psychological and social factors that impact the
sustainable entrepreneurial intention of university students, this research raises the following
research question: Does resilience and perceived social environment affect entrepreneurial
intention associated with sustainable businesses?

This study aims to contributes to improving the understanding of the psychological and
social factors that influence the predisposition of university students towards the creation of
new sustainable businesses, by providing original information of the role of personal resilience,
which is associated with determination and the ability to adapt and recover in the face of
adversity [27], and the role of the opinions of relevant people such as family and friends and
general social support, in the predisposition towards the creation of new sustainable businesses
that promote social welfare and care for the environment. This research aims to enhance com-
prehension of the factors that foster sustainable entrepreneurial intentions among business
and engineering students in Latin America. This is especially pertinent as the curricula of busi-
ness administration, engineering, and technology students are intricately connected to the cre-
ation of solutions aimed at tackling societal challenges [28, 29]. Furthermore,
entrepreneurship is acknowledged as a vehicle for personal development in response to evolv-
ing conditions in the labor market in Latin America, stemming from shifts in the global and
local economy and technological advancements.

Theoretical frame
Perceived social support

One of the aspects that influence the development of entrepreneurship is the perceived feasibil-
ity of creating businesses, meaning that people perceive that it is more feasible to undertake
because of a context that facilitates the creation of businesses in various areas such as govern-
mental, financial, and social support. Thus, several investigations have supported the positive
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effect of perceived feasibility on entrepreneurial intention [30-32]. Among the domains that
affect perceived feasibility, a relevant aspect is the perception of social support; in this sense, it
has been recognized that the perception of support from the social environment contributes to
shaping a positive perception of the feasibility of creating a business [33]. Perceived social sup-
port is a construct that refers to an individual’s perception of the availability of support from
his or her social environment, specifically, it is defined as the encouragement and help that an
individual expects from his or her close environment to become an entrepreneur [34]. Hock-
erts [24] supported that greater perceived social support encourages the creation of social busi-
nesses, specifically, he argued that people not only consider their own self-efficacy when
assessing the feasibility of an action, but also the presence of support systems and networks
that will help them achieve the desired outcome.

Research has supported that perceived social support is a predictor of entrepreneurial
intention considering the Theory of Planned Behavior (TPB) [25], also that it has a positive
effect on entrepreneurial motivation [35] and entrepreneurial attitude orientation [36]. More-
over, previous studies have shown that perceived social support has a positive effect on
entrepreneurial intention and behavior by providing the necessary resources and emotional
support to pursue their entrepreneurial goals [34]. Perceived social support has also shown a
positive association with other relevant entrepreneurship drivers, such as positive attitudes
toward business creation and perceived behavioral control [33].

Although some research has recognized that perceived social support is a factor that pro-
motes the development of social businesses [37, 38], few studies have evaluated the relationship
between perceived social support and the generation of sustainable ventures that, more
broadly, incorporate business initiatives that consider both social welfare and environmental
protection through pollutant control, waste minimization and the use of renewable energy,
among other aspects. In relation to sustainable entrepreneurship, Truong et al. [14] stated that
education and family support, which represent support from the social environment, contrib-
ute significantly to strengthening favourable attitudes towards sustainable entrepreneurship,
Prado et al. [26] recognized the positive influence of perceived social support on eco-entre-
preneurship development, and Mufioz and Dimov [39] argued that social support systems can
help sustainable ventures - already created - to maintain or reinforce their high levels of sus-
tainability orientation.

While these studies have not extensively explored the intention of Latin American univer-
sity students to establish new sustainable businesses in the future, there is evidence that sup-
ports the idea that perceived social support plays a positive role in fostering the creation and
growth of sustainable entrepreneurship in various ways. Therefore, considering the evidence
that supports the impact of perceived social support on overall entrepreneurial development
and the development of social ventures, this research proposes that this effect can also be
observed when examining the influence of perceived social support on the intention of Latin
American university students to engage in sustainable entrepreneurship, which encompasses
both social and environmental perspectives. Building upon these notions, the following
hypothesis is put forward.

 Hypothesis 1: Perceived social support positively affects sustainable entrepreneurial
intention.

Complementarily, the literature regarding entrepreneurial behavior has highlighted that
women face special challenges in entrepreneurship, such as lack of credibility, less access to
financing, and difficulties to reconcile entrepreneurial activities with their family care respon-
sibilities [40]. Along these lines, Prabawanti and Rusli [41] argued that women need more
social support to help them succeed in managing their businesses, and that, consequently,
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social support becomes an important factor that helps women reduce the occurrence of role
conflicts when they perform their activities as entrepreneurs, mothers, and wives simulta-
neously. This idea is also consistent with the differences in the effect of social support by gen-
der that have been recognized in other areas of study, such as the role of social support in
successfully completing university studies [42]. These differences regarding the influence of
social support by gender could also be significant when undertaking sustainable businesses,
due to the demands of creativity and innovation that are necessary to generate solutions that
involve social and environmental benefits. Considering such approaches, this research pro-
poses that the influence of perceived social support on the sustainable entrepreneurial inten-
tion of Latin American university students could vary by gender, and the following hypothesis
is put forward:

 Hypothesis 2: the influence of perceived support on sustainable entrepreneurial intention is
different by gender.

Subjective norms

Research in recent decades has supported that subjective norms, defined as the perception of
social pressure to perform or not to perform a behavior [16], have a significant influence on
entrepreneurial attitudes and behaviors. Galleguillos et al. [43] argued that subjective norms
measure the value that students assign to the opinion of others close to them, as they value the
opinion of family, friends, and classmates when taking an entrepreneurial initiative. Using
Ajzen’s model of planned behavior as a reference [16], the influence of subjective norms on
attitudes toward entrepreneurship [44] and the positive effect of subjective norms on the
entrepreneurial intention of college students [45, 46] have been supported.

Recently, the effect of subjective norms on the intention to create new social businesses and
the positive association between subjective norms and sustainable entrepreneurial intention
have also been demonstrated [47, 48]. Most of these studies have been conducted in Europe,
Asia, and North America and have therefore analyzed responses from study populations with
different characteristics from those of Latin American university students. Considering such
evidence that tends to support the positive influence of subjective norms on entrepreneurial
intention in general and on entrepreneurial intention associated with social business, this
research proposes that social pressure from the close environment, that is, pressure from fam-
ily and friends, should also promote the intention to undertake sustainable business in Latin
American university students. Thus, the following hypothesis is proposed.

« Hypothesis 3: Subjective norms positively affect sustainable entrepreneurial intention.

Furthermore, the effect of subjective norms and social support on entrepreneurial attitudes
or intentions has been validated [49, 50]. These concepts have common conditions, as they are
related to contextual conditions that influence entrepreneurial intention. Likewise, both sub-
jective norms and social support are linked to contextual conditions from complementary per-
spectives, subjective norms from a close context associated with pressure from friends or
family to undertake, and social support from a more global perspective is defined as an indi-
vidual’s perception of whether their social network adequately supports them or not [51]. In
other areas of study, some research has analyzed the combined effect of subjective norms and
social support, such as in studies associated with patient decisions in health services [52] and
in studies related to online purchases of products [53].

Considering such conceptual relationships, this research proposes that social pressure
linked to the opinions of friends or family members, represented by subjective norms, could
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also have a positive impact on the perception of social support for entrepreneurship since the
perception of social support represent the support from external sources as people from social
networks. That is to say, individuals who perceive greater social pressure from friends or fam-
ily to start a business may also perceive that they receive higher social support in initiating an
entrepreneurial venture, particularly by perceiving that individuals within their social context
promote the creation of their businesses and could also provide assistance in times of difficul-
ties. Thus, this research suggests that social pressure represented in subjective norms could
also influence the perception of social support from a broader perspective, and the following
hypothesis is proposed:

« Hypothesis 4: Subjective norms positively affect perceived social support.

In addition, significant differences between men and women regarding the influence of
subjective norms have been recognized [54, 55] and gender variations in the influence of sub-
jective norms on entrepreneurial attitudes and behaviors have also been supported [56, 57].
Such differences have been explained by discrepancies in gender roles in many societies, par-
ticularly in developing societies or societies with traditional cultures. In this line, research has
argued that differences in social roles and social stereotypes generate variations in entrepre-
neurial attitudes and behaviors between men and women [58, 59]. Based on these gender dif-
ferences that have been supported in previous studies, this research proposes that such
variations could also be evidenced by assessing the influence of subjective norms on sustain-
able entrepreneurial intention and on the perception of social support in Latin American uni-
versity students. Thus, the following hypotheses are proposed:

« Hypothesis 5: The influence of subjective norms on sustainable entrepreneurial intention is
different by gender.

» Hypothesis 6: The influence of subjective norms on perceived social support is different by
gender.

Psychological resilience

Psychological resilience is defined as the mental processes and behaviors that promote an indi-
vidual’s personal resources to protect him or her against the potential negative effect of stress-
ors [60]. Some studies have supported the positive effect of resilience on entrepreneurial
attitudes and behaviors, in that sense, Bullough et al. [61] argued the importance of personal
resilience in entrepreneurial intention in danger zones such as war contexts, Santoro et al. [62]
supported that personal resilience is positively linked to the perception of entrepreneurial suc-
cess, and Singh and Chakraborty [63] argued that individual resilience influences the mental
wellbeing of entrepreneurs. Although these results constitute valuable evidence highlighting
the impacts of psychological resilience on entrepreneurship, such studies have not focused on
assessing the entrepreneurial intention of Latin American university students toward sustain-
able businesses.

In line with such previous evidence, this research proposes that psychological resilience
should also positively affect the intention to create new sustainable businesses, in particular,
because sustainable entrepreneurship requires a high capacity for transformation and adapta-
tion of resources for the resolution of social and environmental problems [64] and these quali-
ties are consistent with the domains of resilience derived from the literature, since
psychological resilience involves the expression of the capacity for determination, resistance,
adaptability and recovery [27]. Accordingly, considering the effects of resilience on entrepre-
neurial behaviors supported in previous studies and the consistency between the
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characteristics of entrepreneurial sustainability and personal resilience, the following hypothe-
sis is put forward.

« Hypothesis 7: Individual resilience positively affects sustainable entrepreneurial intention.

Moreover, some research has argued the influence of personal resilience on students’ per-
ceptions in diverse domains, such as the effect of resilience on university students’ perceived
satisfaction with life [65]. It has also been supported, that resilience contributes to a greater
perception of social support in the face of difficult life experiences such as the perception of
social support when suffering post-traumatic stress [66] and greater perception of social sup-
port in the face of disease recurrence [67]. Little has been studied regarding the effect of per-
sonal resilience on perceived social support for business creation, however, based on those
studies conducted in other settings, which have shown a positive impact of personal resilience
on perceived social support in general life settings and difficult personal situations, this
research proposes that psychological resilience could also positively affect the perception of
social support related to social entrepreneurship. Accordingly, the following hypothesis is
proposed:

« Hypothesis 8: Resilience positively affects perceived social support.

In addition, studies on psychological resilience have evidenced differences in resilience lev-
els between men and women [68-70] and research published in the last two decades has recog-
nized gender differences in entrepreneurial intention, which tends to be higher in men. Tian
etal. [71] argued that research has demonstrated gender differences in entrepreneurial inten-
tion, that men have demonstrated higher pro-entrepreneurial personality traits than women
and women have evidenced lower entrepreneurial intention than men [56, 72]. Regarding per-
ceived social support, some studies have also argued gender discrepancies [73, 74], in particu-
lar, research has stated that women tend to reveal more need for social support and to seek
more emotional support from their social circles than men, and in this sense, that women tend
to perceive greater support from their social environment [75, 76].

In line with evidence that tends to support differences in entrepreneurial attitudes and per-
ceptions by gender, and that suggests that these differences are relevant in cultures with
marked distinctions in social roles between men and women, this research proposes that the
effect of resilience on sustainable entrepreneurial intention and on perceived social support
could be different by gender among Latin American university students. This proposition is
also consistent with the marked distinctions in social roles by gender that have been main-
tained in Latin American countries [77, 78]. Accordingly, the following hypotheses are
proposed:

« Hypothesis 9: The influence of resilience on sustainable entrepreneurial intention is different
by gender.

» Hypothesis 10: The influence of resilience on perceived social support is different by gender.

Methodology and methods
Measurement

An online self-report survey was distributed through the Survey Monkey platform. Emails
were sent to students to solicit their responses and a distribution of the survey access link was
also conducted to solicit student responses. The online self-report survey entailed students
independently completing the survey from their computers or smartphones with an internet
connection. This method was selected because, as indicated by Evans and Mathur [79], it offers
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advantages such as reduced application time and survey costs once an electronic data collec-
tion system has been established, simultaneous visualization and tabulation of data during the
survey, availability of data in graphic and numerical formats, ease of sending reminders to
non-respondents, and ease of importing data into data analysis programs. Furthermore, the
online survey has been widely utilized in recent studies on entrepreneurship [80-82].

The survey included a characterization of sustainable entrepreneurship that students had to
read before answering each item related to this type of entrepreneurship, in particular, the fol-
lowing description of sustainable entrepreneurship was incorporated in the survey: "Sustain-
able entrepreneurship is the creation of businesses based on environmentally innovative
products and services, which have the potential for substantial success in the market and
which contribute to positive social change". The research project was approved by the ethics
committee of Universidad Central de Chile (ID:1312022) and the survey incorporated a writ-
ten informed consent request considering the ethics committee format; only university stu-
dents who accepted the informed consent request accessed to the online survey questions. The
survey was targeted at university students of legal age, in the exceptional case that a student
evaluated was not yet 18 years old at the time of answering the survey, no special authorization
from the parents or guardians was required since the subject of the survey is entrepreneurship
and it is not related to personal or sensitive issues, additionally, the data analysis protected the
anonymity of respondents.

The entrepreneurial intention was assessed using the Lifian and Chen [83] scale that
includes statements oriented to measure the predisposition to create a new business in the
future. The Lifian and Chen [83] entrepreneurial intention scale has been widely used in the
last 5 years [84-86] demonstrating adequate reliability in measuring entrepreneurial intention.
The measurement of psychological resilience was based on statements from the Brief Resil-
ience Scale (BRS) by Smith et al. [87] derived from the work of Carver [88]; these authors
argued that the resilience measures prior to their proposal were very extensive and that BRS is
a reliable means to assess resilience in less time. Brief Resilience Scale (BRS) has also demon-
strated adequate reliability being used in recent research [89-91] and has been included in sev-
eral research associated with work activities [92-94] and entrepreneurial resilience [95, 96].

Subjective norms were assessed through the adaptation of the scale published by Lifian and
Chen [83], specifically, statements assessing the social pressure from friends and family
towards venture creation. This scale associated with subjective norms has demonstrated high
reliability and convergence and has been used in several research about entrepreneurial behav-
ior [97-99]; the statement related to the measurement of social pressure from work colleagues
was not included in the survey, because a percentage of university students do not work and
consequently could not answer this statement.

The measurement of perceived social support towards social entrepreneurship was evaluated
through the scale "The Social Entrepreneurial Antecedents Scale (SEAS)" by Hockerts [24],
using the social support dimension of this scale that includes statements about the perception of
respondents regarding possible access to formal and informal support networks if they created
a social enterprise. Such a scale for measuring perceived social support has recently been used
in research on entrepreneurship [100, 101]. The selection of this scale was because both social
entrepreneurship and sustainable entrepreneurship strive for the advancement of businesses
that prioritize the well-being of individuals involved in the production, sale, purchase, and con-
sumption of products. These forms of entrepreneurship are also oriented toward the pursuit of
solutions to enhance social welfare. This research incorporated 3 statements from the measure-
ment of perceived social support included in the Entrepreneurial Antecedents Scale (SEAS),
because this is the dimension of SEAS that was incorporated in this study.
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The items of the scales were translated from English to Spanish and their correct understand-
ing was verified before the final distribution of the online survey. A 7-point Likert scale was
used in the measurement, with response options ranging from strongly disagree to strongly
agree. Seven levels were selected instead of five as it allows identifying a greater variety of magni-
tudes [102]. The 7-level frequency scale has been used for decades to assess the frequency of atti-
tudes and perceptions and has also been incorporated in recent studies about sustainable
entrepreneurship [103, 104]. The results section presents the reliability and convergence prop-
erties achieved in relation to the scales utilized in this study. Gender was asked in the question-
naire and then coded as a dichotomous nominal variable (dummy) in the data preparation
stage, the female gender was coded with the number "1" and the male gender with "0".

The overall model, incorporating 433 responses, included gender, the students’ country,
and age as control variables, as these factors could influence their sustainable entrepreneurial
intention. Previous research has indicated that gender [105], country [106], and age [107]
influence the intention to start businesses. Table 1 below presents the statements (observed
variables) of each measurement scale. Students under the age of 26 were classified as belonging
to the centennial generation according to Sharma [108].

Sample

This study has collected responses from business and engineering students in Chile and Ecua-
dor, given the significant importance of training sustainable entrepreneurs for the economic
and social advancement of these countries. Additionally, entrepreneurship is a pertinent

Table 1. Statements on measurement scales and response levels.

Latent variables

Resilience

Subjective norms

Perceived social support

Sustainable entrepreneurial
intention

Control variables

Statements (observed variables) Code Measurement levels
I tend to bounce back quickly after hard times. resl | Likert scale from "strongly
It does not take me long to recover from a stressful event res2 dlsagiree (1), "disagree” (2),
11 hrough difficult times with little troubl ‘slightly disagree” (3),
I usually come through difficult times with little trouble res3 |« neither disagree nor agree”
My closest family thinks I should create a new business in the future. snl (4), "slightly agree" (5),
My closest friends think that I should create a new business in the future. sn2 "agree” (6) to "strongly
agree” (7).
It is possible to attract investors to create an organisation that wants to solve social pssl gree’ (7)
problems.
People would support me if I wanted to start an organisation to help socially marginalised | pss2
people.
If I planned to address a significant social problem people would support me. pss3
I am ready to do anything to be a sustainable entrepreneur. iel
My career goal is to become a sustainable entrepreneur. ie2
I will make every effort to start and run my own socially and environmentally sustainable | ie3
firm.
I am determined to create a socially and environmentally sustainable firm in the future. ie4
I have very seriously thought of starting a socially and environmentally sustainable firm. ie5
I have the firm intention to start a socially and environmentally sustainable firm ie6
someday.
Gender Gen Woman = 1, Men = 0
Age cohort Age | Under 26 years = 1%, Older
than 25 years = 0
Country Count Chile = 1, Ecuador =0

Note: * Students under the age of 26 are categorized as part of the centennial generation.

https://doi.org/10.1371/journal.pone.0301178.t001
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Table 2. Sample description.

subject in business and engineering programs, as graduates are anticipated to address societal
issues through the establishment of businesses [28, 29].

Convenience sampling was employed, inviting student participation due to resource con-
straints in this study and the increased expenses associated with random sampling [109, 110], as
well as the lower response rates typically observed with online surveys [111]. Several recent stud-
ies on students’ entrepreneurial intentions have also utilized convenience sampling [112-114].
The recruitment period for this study spanned from November 15, 2022, to April 10, 2023.

433 students enrolled at Universidad de Las Américas in Chile and Escuela Politécnica in
Ecuador answered the questionnaire completely. 291 students enrolled at Universidad de Las
Américas in Chile (131 women and 160 men) and 142 students enrolled at Escuela Politécnica
in Ecuador (64 women and 78 men). The majority of survey respondents were enrolled in
Industrial Engineering (n = 73), Accounting and Auditing (n = 67), and Commercial Engi-
neering (n = 60). The average age of the students was 24.24 years, with a standard deviation of
7.65 years. For male students, the average age was 24.31 years, with a standard deviation of
7.87 years, while for female students, the average age was 24.16 years, with a standard deviation
of 7.39 years. Only survey responses that included approval of the informed consent form were
included in the analysis. Table 2 outlines the characteristics of the student sample.

Despite the limitations of convenience sampling, the sample demonstrates a distribution of
gender, age, and income that aligns with the demographic characteristics of students in Chile
and Ecuador. The higher representation of men in fields such as industrial engineering and
other engineering disciplines is consistent with the lower participation of women in science,
technology, engineering, and mathematics (STEM) careers in Latin America [115].

Students enrolled at Universidad de Las Américas in Chile and Escuela Politécnica in Ecua-
dor predominantly come from families with medium and lower-middle incomes, reflecting
the income profiles of the undergraduate student populations in both countries. This trend
can be attributed to the increased availability of public and private funding for university

Women sample Men sample Total sample
Number % Number % Number %
Age < 25 years old 142 72,82% 172 72,57% 314 72,69%
From 25 to 29 years old 18 9,23% 20 8,44% 38 8,80%
> 29 years old 35 17,95% 45 18,99% 80 18,52%
Semester From 1 to 4 semester 102 52,31% 133 55,88% 235 54,27%
From 5 to 12 semester 76 38,97% 93 39,24% 169 39,03%
Country Chile 131 67,18% 160 67,23% 291 60,51%
Ecuador 64 32,82% 78 32,77% 142 32,79%
Career Industrial Engineering 18 9,23% 55 23,11% 73 16,86%
Commercial Engineering 25 12,82% 35 14,71% 60 13,86%
Accounting and Auditing 42 21,54% 25 10,50% 67 15,47%
Bachelor’s Degree in Administration 37 18,97% 22 9,24% 59 13,63%
Engineering in Administration 25 12,82% 12 5,04% 37 8,55%
Production Engineering 18 9,23% 16 6,72% 34 7,85%
Other careers 30 15,38% 73 30,67% 103 23,79%
Total 195 100,00% 238 100,00% 433 100,00%

Note: The table includes the responses correctly recorded, without omitted data. Other careers include students enrolled in programs such as computer engineering and

business administration technician. In Latin America, programs in management and engineering typically range from 4 to 6 years, or 8 to 12 semesters.

https://doi.org/10.1371/journal.pone.0301178.t1002
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access over the past two decades, leading to a significant rise in university enrolment across
various income brackets in these nations [116, 117].

Furthermore, the age distribution of the students in the sample aligns with that of university
students in Chile and Ecuador, with the majority of surveyed students being under 30 years
old. Data from the Higher Education Information Service of Chile [118] indicates that in
Chile, undergraduate students under 25 years old constitute 65.1% of the total, those aged 25
to 29 make up 15.9%, individuals aged 29 to 39 represent 12.9%, and those over 40 comprise
6% of the student population. Similarly, Stefos [119] observed that in Ecuador, students under
30 years old make up 90.95% of the total, while students aged 30 or older represent 9.05%.

Statistical analysis

This research has used PLS-SEM to evaluate the relationship between the proposed latent vari-
ables and the acceptance or rejection of hypotheses. This is one of the most widely used multi-
variate data analysis methods by business and social science researchers [120] and also in other
areas such as marketing, hospitality and tourism, and human resources [121, 122]. In the field
of entrepreneurial behavior, PLS-SEM models have been widely used in the last 2 years [123-
126]. One of the reasons for the wide acceptance of PLS-SEM is that it allows to simultaneously
analyse the relationships between observed and latent variables in a complex model and to per-
form multiple robustness assessments considering the measurement error that is inherent in
the evaluation of abstract concepts [127, 128]. Additionally, this is a more flexible modeling
methodology, as it does not require rigorous parametric assumptions, mainly associated with
the distribution of the data [129]; in this sense, Wolf [130] stated that PLS-SEM does not
require the conditions of traditional covariance structural equation modeling (CB-SEM)
related to statistical distributions (normality of the data).

PLS-SEM assesses the statistical significance of factor loadings and standardized regression
coefficients between latent variables. The explanatory power of PLS-SEM models is evaluated
using metrics such as the average R2 parameter, Goodness of Fit (GOF), Q2, and F2, which are
commonly employed to gauge the predictive capability of PLS-SEM models in entrepreneur-
ship studies [131, 132]. The R2 parameter serves as an indicator of the predictive performance
of the structural model [133]. GOF, calculated as the geometric mean of the average commu-
nality [134], assesses the overall model fit of the PLS-SEM model [135]. Q2 represents the pre-
dictive relevance of the model, with Stone and Geisser proposing it as a measure of the model’s
out-of-sample predictive ability [136, 137]. Similar to the R2 parameter, the F2 parameter rep-
resents the ratio between the explained and unexplained variance (F2 = R2/ (1- R2)) [138].

A reliability and convergence analysis of the constructs (latent variables) has been con-
ducted, through the calculation of the standardized loadings of the observed variables, the Dil-
lon-Goldstein parameter, and Cronbach’s alpha parameter, which is a measure of internal
consistency and is expressed as a number between 0 and 1 [139]. Dillon-Goldstein’s p and
Cronbach’s o indicate the reliability of the summed scores. While Cronbach’s o is based on
the variance-covariance matrix of the indicator, Dillon-Goldstein’s p is based on the factor
loadings. In addition, the Average Variance Extracted (AVE) parameter was calculated, which
is defined as the average variance extracted from the items of a particular construct, that is, the
AVE values show how much the construct explains the variance of its items [140]. Further-
more, the Fornell-Larcker criterion [141] was utilized to assess discriminant validity, which
stipulates that the square root of the AVE of each construct must exceed the correlation coeffi-
cients between two constructs. Discriminant validity pertains to the extent to which a con-
struct differs from other constructs [142].
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Gender comparison analysis was carried out using multi-group analysis (MGA) in
PLS-SEM. MGA is a widely employed approach for evaluating significant differences between
subgroups of the sample [143, 144]. It encompasses a set of advanced techniques typically
applied when researchers seek to examine disparities between categorical variables (e.g., gen-
der or countries) or continuous variables that can be categorized [145, 146]. PLS-MGA allows
researchers to assess significant differences between the structural paths of multiple groups
[147]. This methodology was chosen as one of the study’s objectives is to evaluate gender dif-
ferences, and recent studies on entrepreneurial intention employing PLS-SEM have utilized
MGA to test distinctions between demographic groups [148-150]. The statistical analysis was
conducted using the plssem package in STATA version 17.

Results
Descriptive analysis

Table 3 displays the central tendency of the observed variables through the calculation of the
arithmetic mean and the median, as well as the dispersion of the observed variables through
the calculation of the standard deviation. It is acknowledged that the median reaches level 5 in
all observed variables, except for the statements "I have very seriously thought of starting a
socially and environmentally sustainable firm" (ie5) and "I have the firm intention to start a
socially and environmentally sustainable firm someday” (ie6), which show a mean of 4. Addi-
tionally, the arithmetic mean of all observed variables was greater than 4.0 (the midpoint on
the Likert scale of 7 points), which suggests that students tended to agree with statements
related to psychological resilience, subjective norms, perceived social support, and entrepre-
neurial intention. The standard deviation of the observed variables falls within the range of
1.279 to 1.904, and the coefficient of variation falls within the range of 26% to 39%.

Reliability and convergent validity

Acceptable values for Cronbach’s o and Dillon-Goldstein’s p (DG) are typically above 0.70
[151]. As depicted in Table 4, all scales incorporated in the model demonstrated Cronbach’s
alpha reliability levels ranging from 0.797 to 0.948, and Dillon-Goldstein parameters exceeding
0.80 for all scales. Moreover, standardized loadings surpassing 0.50 and average variance
extracted (AVE) values above 0.50 are deemed acceptable [152, 153]. Table 4 illustrates stan-
dardized factor loadings surpassing 0.60 and AVE values exceeding 0.70 for the scales included
in the measurement instrument, for all constructs. Hence, these parameters substantiate the
adequate levels of reliability and convergence of the measurement scales.

Table 5 contrasts the correlations of the latent variables with the square root of the AVE
coefficients. The results support the adequate discriminant validity of the latent variables, in
line with the criterion set by Fornell and Larcker [141], which stipulates that the square root of
the AVE coefficients must exceed the correlation coefficients between the latent variables.

Table 3. Central tendency and dispersion analysis.

resl

Mean 5.14

Median 5.00
Standard deviation 1.43
Coefficient of variation 29%

https://doi.org/10.1371/journal.pone.0301178.t003

res2
4.92
5.00
1.57
32%

res3 nsl ns2 aesl aes2 aes3 iel ie2 ie3 ied ie5 ie6
5.03 4.83 5.14 4.73 4.82 4.92 5.21 4.67 4.89 4.62 4.43 4.36
5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 5.00 4.00 4.00
1.48 1.90 1.68 1.40 1.28 1.26 1.34 1.54 1.43 1.55 1.66 1.63
30% 39% 33% 30% 27% 26% 26% 33% 29% 34% 37% 37%
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Table 4. Factor loadings, Cronbach’s alpha and AVE.

Resilience

Subjective norms

Perceived social support

Sustainable Entrepreneurial intention

https://doi.org/10.1371/journal.pone.0301178.t004

Code Standardized factor loadings Cronbach a Dillon-Goldstein p AVE
resl 0.934 0.804 0.881 0.715
res2 0.698

res3 0.886

snl 0.938 0.869 0.938 0.884
sn2 0.942

pssl 0.741 0.797 0.882 0.715
pss2 0.894
pss3 0.892

iel 0.782 0.948 0.959 0.797
ie2 0.908

ie3 0.909

ie4 0.928

ie5 0.917

ie6 0.905

PLS-SEM model

The predictive power and fit of the PLS-SEM model are presented in Table 6. Absolute GOF
values greater than 0.36 indicate a good fit for the model [154]. R2 values exceeding 0.20 sig-
nify an acceptable level of explanatory power, although weak [140]. Q2 values of 0.02, 0.15,
and 0.35 indicate the predictive relevance of an exogenous construct as small, medium, or
large for a specific endogenous construct [138]. The obtained parameters include R2 values
above 0.20, absolute GOF values surpassing 0.36, Q2 values greater than 0.35, and F2 values
exceeding 0.150. These metrics indicate an acceptable level of explanatory power and goodness
of fit for the PLS-SEM model.

Table 7 presents the analysis of all responses (n = 433) assessing the acceptance or rejection
of hypotheses 1 to 8 based on the obtained evidence. The standardized coefficient associated
with the Resilience — Perceived social support trajectory was positive and significant (B =
0.244, p = 0.000), as were the standardized coefficients associated with the trajectory of Subjec-
tive norms — Perceived social support (B = 0.265, p = 0.000) and Subjective norms — Sustain-
able entrepreneurial intention ( = 0.279, p = 0.000). Similarly, the positive and significant effect
of Perceived social support on sustainable entrepreneurial intention has been demonstrated
with 99% confidence (B = 0.342, p = 0.000). The trajectory associated with Resilience — Sustain-
able entrepreneurial intention was not statistically significant (B = 0.027, p = 0.621).

Table 7 includes values of standard error, confidence intervals, and variance inflation fac-
tors (VIF), all of which are below 2.0, indicating no multicollinearity issues [155]. In addition,

Table 5. Discriminant validity - interfactor correlation vs. squared root of AVE.

Resilience
Subjective norms
Perceived social support

Sustainable Entrepreneurial intention

Resilience Subjective norms Perceived social support Sustainable Entrepreneurial intention
0.846
0.304 0.940
0.325 0.340 0.846
0.220 0.411 0.443 0.893

Note: representation of the results of the discriminant analysis conducted according to the criterion of Fornell and Larcker. The diagonals represent the square root of

the AVE, while the off-diagonals represent the correlations.

https://doi.org/10.1371/journal.pone.0301178.t005
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Table 6. Structural model-predictive power and fit.

Number of observations R2 Absolute GOF Q2 F2
Total 433 0.225 0.417 0.403 0.290
Men 238 0.250 0.441 0.452 0.334
Women 195 0.212 0.405 0.384 0.270

https://doi.org/10.1371/journal.pone.0301178.t006

the analysis includes Cohen’s {2 values, which are calculated by observing the change in R2
when a specific construct is removed from the model. According to Cohen [156, 157], f2 values
0f0.02, 0.15, and 0.35 represent small, medium, and large effects, respectively. The coefficients
and p-values of the control variables are presented, none of which showed a statistically signifi-
cant effect on sustainable entrepreneurial intention. Finally, Table 6 presents the acceptance or
rejection of the hypotheses based on this evidence.

Fig 1 below represents the relationships between latent variables included in the PLS-SEM
model evaluated in this research, these relationships are associated with the previously pro-
posed hypotheses.

When conducting the analysis in the group of men (n = 238) and women (n = 195), similar
results were obtained regarding the significance of the standardized coefficients, since like in
the total sample, all standardized coefficients were significant with 95% confidence (p <0.050),
except for the coefficient associated with the Resilience — Sustainable entrepreneurial inten-
tion trajectory. Table 8 shows these standardized coefficients between latent variables by gen-
der, evaluating significant differences between them through a hypothesis test based on Z-
distribution parameters according to MGA. The results have only supported significant gender
differences in the influence of subjective norms on sustainable entrepreneurial intention with
95% confidence (p = 0.046). Table 8 also presents the acceptance or rejection of the hypotheses
associated with gender differences according to the p-values obtained.

Discussion
Theorical implications

The purpose of this research was to evaluate the effect of psychological resilience and subjec-
tive norms on perceived social support, as well as to estimate the influence of these three psy-
chological variables on sustainable entrepreneurial intention. The findings summarized in
Table 7 have supported a positive influence of psychological resilience and subjective norms
on perceived social support, as well as a significant positive influence of subjective norms and
perceived social support on sustainable entrepreneurial intention. The findings summarized in

Table 7. Structural equation models - standardized coefficients.

B p-value SE IC (95%) VIF 2 Hypothesis

Perceived SS — Sustainable IE 0.342 0.000 0.051 (0.241; 0.443) 1.289 0.058 H1: Accepted
S. Norms — Sustainable IE 0.279 0.000 0.049 (0.181; 0.337) 1.231 0.040 H3: Accepted
S. Norms — Perceived SS 0.265 0.000 0.050 (0.165; 0.365) 1.102 0.041 H4: Accepted
Resilience — Sustainable IE 0.027 0.621 0.055 (-0.083; 0.137) 1.251 0.001 H7: Rejected
Resilience — Perceived SS 0.244 0.000 0.053 (0.137; 0.351) 1.102 0.035 H8: Accepted
Control variables

Country — Sustainable IE -0.032 0.510 0.048 (-0.129; 0.065) 1.217 0.001

Age cohort — Sustainable IE -0.069 0.128 0.045 (-0.160; 0.022) 1.146 0.003

Gender — Sustainable IE 0.061 0.149 0.042 (-0.023; 0.145) 1.051 0.002

https://doi.org/10.1371/journal.pone.0301178.t007
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Personal
Resilience

Subjective
Norms

Fig 1. Results of global PLS SEM model.
https://doi.org/10.1371/journal.pone.0301178.9001
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Table 8 have supported gender differences in the influence of subjective norms on sustainable
entrepreneurial intention, which has been greater in male students at 95% confidence.

The results related to subjective norms and perceived social support are framed within the-
oretical models that have explained entrepreneurial behavior. These models argue that social
pressure and support impact the intention to start new businesses. The Theory of Planned
Behavior by Ajzen [16] includes subjective norms as a determinant factor of entrepreneurial
behavior, this concept represents the perceived social pressure to engage in the behavior and
the motivation to comply with those norms or expectations [158]. Research has widely sup-
ported the effect of subjective norms on entrepreneurial intentions [45, 159, 160]. In this line,
van Gelderen et al. [161] stated that individuals may seek advice and support from those in
their social environment, and as a result, the opinions of significant others would influence
how individuals would or would not engage in entrepreneurship.

The Entrepreneurial Event Model proposed by Shapero and Sokol [17] suggests that two
important determinants of entrepreneurial intention are the perceived influence of the social
environment, which is part of the "perceptions of desirability" factor, and the perception of
support regarding financing, mentors, and partners, which is integrated into the "perceptions

Table 8. Comparison of standardized coefficients by gender.

B Women

Perceived SS — Sustainable IE 0.288
S. Norms — Sustainable IE 0.187

S. Norms — Perceived SS 0.351
Resilience — Sustainable IE 0.111
Resilience — Perceived SS 0.230

Control variables

Country — Sustainable IE -0.034
Age cohort — Sustainable IE -0.079

https://doi.org/10.1371/journal.pone.0301178.t008

p-value Women B Men p-value Men B Difference p-value Difference Hypothesis

0.002 0.402 0.000 0.114 0.247 H2: Rejected
0.015 0.373 0.000 0.187 0.049 H5: Accepted
0.000 0.188 0.001 0.163 0.125 Hé6: Rejected
0.182 -0.058 0.382 0.170 0.108 H9: Rejected
0.003 0.269 0.000 0.039 0.808 H10: Rejected
0.675 -0.040 0.499 0.006 0.876

0.248 -0.048 0.415 0.031 0.786
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of feasibility" factor. The perceptions of desirability align with the concept of subjective norms,
as the influence of friends and family is part of the social environment. The perceptions of fea-
sibility align with the concept of perceived social support, as both terms relate to social sup-
port. The positive effect of perceptions of feasibility and perceptions of desirability on
entrepreneurial intention has been widely supported in previous studies [162-164]. Similarly,
the Entrepreneurial Intention Model proposed by Lifidn [18] suggests that subjective norms
fall within the realm of "perceived desirability” and exert a significant influence on entrepre-
neurial intention in general. Previous research has also supported the influence of "perceived
desirability" on entrepreneurial intention using the Entrepreneurial Intention Model as the
theoretical framework [165, 166].

However, this study enhances the understanding of the impact of psychological and social
conditions on sustainable entrepreneurial intention by presenting new evidence that comple-
ments previous studies grounded in these theoretical frameworks. Specifically, this research
demonstrates that personal resilience, in conjunction with subjective norms, positively influ-
ences perceived social support, which in turn plays a significant role in the manifestation of
entrepreneurial intention. Furthermore, it focuses on investigating the effect of these factors
on the intention to initiate new sustainable businesses that prioritize environmental protection
and social well-being, given the increasing importance attributed to these ventures in recent
years. In addition, it examines university students in Latin America due to the growing signifi-
cance of entrepreneurship and sustainability in higher education within this region.

According to the results of this study, personal resilience affects perceived social support,
meaning that students who expressed greater resilience and adaptability in the face of prob-
lems also tended to have a higher perception of support for the creation of social ventures.
This result is noteworthy as it demonstrates that the ability to recover and adapt in the face of
challenges is related to a better perception of support from the environment, meaning that
more resilient individuals appreciate social support in a more effective manner when initiating
social ventures. Moreover, these findings are aligned with evidence obtained in other areas of
study. For example, there is a positive relationship between resilience and perceived social sup-
port when studying healthcare personnel [167] and individuals with serious illnesses [168].
Furthermore, research has supported the positive association between resilience and social
support when analysing school and university students [169, 170], as well as when examining
emergency situations due to the COVID-19 pandemic [171, 172].

The positive effect of subjective norms on perceived social support and sustainable entrepre-
neurial intention, supported in this study, highlights that the pressure of close individuals such
as friends and family positively influences both the perception of support from the social envi-
ronment and the intention to undertake. This result is consistent as both concepts are linked to
contextual conditions in a complementary way. Subjective norms are associated with pressure
from friends or family in a close context, while social support is considered from a broader per-
spective, encompassing perceptions of support from the general social environment [51]. Fur-
thermore, these results emphasize the need to generate social contexts that incentivize the
creation of sustainable businesses in Latin American universities, through focused initiatives
such as the creation of entrepreneurship seedbeds that strengthen support networks and pro-
mote favourable opinions from close individuals regarding sustainable entrepreneurship.

The positive effect of perceived social support on sustainable entrepreneurial intention sup-
ported in this research is also consistent with studies that have argued the importance of the
perception of environmental support to promote perceived feasibility and thus the creation of
new businesses [173, 174]. In this regard, Cavazos et al. [175] highlighted that the lack of social
support can be considered an inhibitor of entrepreneurial activity among university students
and that the absence of perceived social support may be because university students do not
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identify the existence of systems and/or support networks to develop their potential businesses.
These results have been replicated in the field of social entrepreneurship, as de Sousa-Filho
etal. [176] showed that perceived social support positively influences the intention to create
social businesses. Additionally, in the field of sustainable entrepreneurship, it has been argued
that social support systems can help already established sustainable ventures to maintain or
reinforce their high levels of organizational sustainability orientation [39].

This study has found support for gender differences in the influence of subjective norms on
sustainable entrepreneurial intention, with a greater effect observed among male students at a
95% confidence level. This result is consistent with previous research that has identified dis-
crepancies between men and women in terms of their perception of subjective norms [54, 55]
and entrepreneurial intention [56, 72]. Moreover, gender discrepancies associated with the
effect of subjective norms on entrepreneurial intention is in line with studies that have shown
discrepancies in the effect of social pressure between men and women in other areas, such as
the perception of success at work. In this sense, McColl-Kennedy and Dann [177] argued that
women’s self-perception of work success is more subjective and related to feelings, while men
may perceive greater social pressure and associate success with more concrete aspects such as
obtaining higher income or social status. Similarly, this result could be explained by gender
role differences in families, as such discrepancies in family roles between men and women
continue to be relevant in Latin America [178, 179]; Thus, the opinion of friends and family
associated with subjective norms could have a greater effect on sustainable entrepreneurial
intention in men, due to the fact that the male gender is still more associated with providing
family income in this region.

Practical implications. The results have important practical implications for university
administrators such as deans or program directors. Those responsible for the training of profes-
sionals may consider the findings of this study to strengthen the sustainable entrepreneurial
intention of their business and engineering students. Psychological resilience, which promotes
personal adaptation to overcome difficulties, could be strengthened through university initiatives
such as strategic partnerships between universities and public or private support networks. Such
initiatives should develop students’ capacities to overcome challenges and adapt to difficulties.

Additionally, perceived social support could be strengthened through the implementation
of programs or projects that foster university-community engagement. These initiatives should
bring together students with active entrepreneurs or individuals working in entrepreneurship
ecosystem organizations, such as business incubators or government institutions dedicated to
supporting entrepreneurship. While there is little evidence on the effect of these intervention
programs on perceived social support for entrepreneurship, some research has demonstrated
the benefits of programs to strengthen social support in domains other than entrepreneurship.
Along these lines, the benefits of social support programs have been shown in the psychologi-
cal recovery of older adults who have faced traumatic events [180] and the benefits of pro-
grams aimed at reducing the stress of medical personnel [181].

The findings of this study can also serve as a guide for public policies aimed at strengthening
sustainable entrepreneurship in Latin American countries. Policymakers could implement sup-
port programs for entrepreneurship aimed at enhancing perceptions of obtaining support and
attracting investments for the development of ventures that address social problems. Govern-
ments could also design and implement programs to promote sustainable entrepreneurship that
encourage family or community collaboration, with the purpose of fostering social influence
that, in turn, promotes sustainable entrepreneurship. Additionally, governments could fund pro-
grams to support the development of sustainable businesses that focus on individuals who have
faced adversity and demonstrated resilience and adaptability, such as those facing health difficul-
ties or who have immigrated due to political and economic issues in their countries of origin.
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Conclusions

This research provides new evidence about the psychological and social factors that influence
Latin American university students’ sustainable entrepreneurial intention. The results have
supported the effect of personal resilience and social pressure, represented in the concept of
subjective norms, on the perception of social support and the intention to create new sustain-
able businesses. Likewise, the high influence of perceived social support on sustainable
entrepreneurial intention has been highlighted, being observed in the higher path coefficients
of PLS-SEM models. A greater influence of subjective norms on entrepreneurial intention was
also evidenced in male students.

The results of this research will allow the actors involved in higher education to propose
strategies that foster the sustainable entrepreneurial intention of university students who are
potentially involved in the development of new socially and environmentally sustainable ven-
tures. Besides, the evidence obtained in this research can be useful for the development of
Latin American countries through the strengthening of sustainable entrepreneurship, since
the countries in this region have an infinity of natural resources, but they are also immersed in
a series of economic, social, and political problems that could be overcome through sustainable
entrepreneurship.

Limitations and future research

This research analyses the responses of business administration and engineering and technol-
ogy students enrolled in universities in Chile and Ecuador. Future research should analyse the
sustainable entrepreneurial intention of students enrolled in other Latin American countries
to corroborate the validity of the results obtained in the region in general, as well as to evaluate
the relationships between latent variables recognized in this research in countries of other con-
tinents, such as Africa, Europe, and Oceania. On the other hand, the convenience sample used
in the research limits the generalizability of the results, although it has been supported that the
gender distribution of the sample was consistent with the characteristics of students in Latin
America. Finally, future studies should explore the relationship between resilience, subjective
norms and perceived social support, and other important variables in the field of sustainable
entrepreneurial behavior, such as their relationship with perceived entrepreneurial success or
with the expression of innovative behaviors to create sustainable businesses.

Acknowledgments

A thank you to the entrepreneurship professors from the universities of Chile (Universidad de
las Americas) and Ecuador (Escuela Politécnica Nacional), who promoted the development of
this project.

Author Contributions
Conceptualization: Gustavo Barrera-Verdugo.
Data curation: Gustavo Barrera-Verdugo.
Formal analysis: Gustavo Barrera-Verdugo.

Investigation: Gustavo Barrera-Verdugo, Jaime Cadena-Echverria, Daniel Duran-Sandoval,
Antonio Villarroel-Villarroel.

Methodology: Gustavo Barrera-Verdugo, Daniel Durdn-Sandoval.

PLOS ONE | https://doi.org/10.1371/journal.pone.0301178  April 16, 2024 18/27


https://doi.org/10.1371/journal.pone.0301178

PLOS ONE

Factors influencing university students’ sustainable entrepreneurial intention

Project administration: Gustavo Barrera-Verdugo, Daniel Duran-Sandoval,
Antonio Villarroel-Villarroel.

Resources: Gustavo Barrera-Verdugo, Jaime Cadena-Echverria, Daniel Duran-Sandoval,
Antonio Villarroel-Villarroel.

Software: Gustavo Barrera-Verdugo.

Supervision: Gustavo Barrera-Verdugo, Jaime Cadena-Echverria, Daniel Duran-Sandoval,
Antonio Villarroel-Villarroel.

Validation: Gustavo Barrera-Verdugo, Jaime Cadena-Echverria, Daniel Duran-Sandoval,
Antonio Villarroel-Villarroel.

Writing - original draft: Gustavo Barrera-Verdugo, Jaime Cadena-Echverria,
Daniel Duran-Sandoval, Antonio Villarroel-Villarroel.

References

1. De Holan PM, Couffe C. Unpacking neuroentrepreneurship: Conducting entrepreneurship research with
EEG technologies. Handbook of research methodologies and design in neuroentrepreneurship. 2017.

2. Allal-Chérif O, Climent JC, Berenguer KJU. Born to be sustainable: How to combine strategic disrup-
tion, open innovation, and process digitization to create a sustainable business. J Bus Res. 2023;
154:113379. https://doi.org/10.1016/j.jbusres.2022.113379

3. AguAG, Kalu OO, Esi-Ubani CO, Agu PC. Drivers of sustainable entrepreneurial intentions among
university students: an integrated model from a developing world context. Int J Sustain High Educ.
2021; 22(3):659-680. https://doi.org/10.1108/IJSHE-07-2020-0277

4. LansT,BlokV, Wesselink R. Learning apart and together: Towards an integrated competence frame-
work for sustainable entrepreneurship in higher education. J Clean Prod. 2014; 62:37—47. https://doi.
org/10.1016/j.jclepro.2013.03.036

5. Sottysik M, Urbaniec M, Wojnarowska M. Innovation for sustainable entrepreneurship: Empirical evi-
dence from the bioeconomy sector in Poland. Adm Sci. 2019; 9(3):50. https://doi.org/10.3390/
admsci9030050

6. El-Gohary H, Sultan F, Alam S, Abbas M, Muhammad S. Shaping Sustainable Entrepreneurial Inten-
tions among Business Graduates in Developing Countries through Social Media Adoption: A Moderat-
ing-Mediated Mechanism in Pakistan. Sustainability. 2023; 15(3):2489. https://doi.org/10.3390/
su15032489

7. ZhuQ, Sarkis J, Lai KH. Initiatives and outcomes of green supply chain management implementation
by Chinese manufacturers. J Environ Manage. 2007; 85(1):179-189. https://doi.org/10.1016/j.
jenvman.2006.09.003 PMID: 17084502

8. United Nations. The 17 goals [Internet]. Department of Economic and Social Affairs [Cited 2023
December 08]. Available from: https://sdgs.un.org/goals.

9. Raposo M, Fernandes Cl, Veiga PM. National systems of entrepreneurship: goals of sustainability. J
Entrep Public Policy. 2020; 9(4):345-364. https://doi.org/10.1108/JEPP-04-2020-0018

10. Arru B. Anintegrative model for understanding the sustainable entrepreneurs’ behavioural intentions:
an empirical study of the Italian context. Environ Dev Sustain. 2020; 22(4):3519-3576. https://doi.org/
10.1007/s10668-019-00356-x

11.  Farrukh M, Alzubi Y, Shahzad |A, Waheed A, Kanwal N. Entrepreneurial intentions: The role of person-
ality traits in perspective of theory of planned behaviour. Asia Pac J Innov Entrep. 2018; 12(3):399—
414. https://doi.org/10.1108/APJIE-01-2018-0004

12. Ambad SNA. A Systematic Literature Review on Social Entrepreneurial Intention: Citation, Thematic
Analyses and Future Research Directions. Soc Entrep. 2022; 18:93—124. https://doi.org/10.1108/
S2043-052320220000018006

13. Sendawula K, Turyakira P, Alioni C. Sustainable entrepreneurship intention among university students
in Uganda: A conceptual paper. Afr J Bus Manag. 2018; 12(6):131-139.

14. TruongHT, Le TP, Pham HTT, Do DA, Pham TT. A mixed approach to understanding sustainable
entrepreneurial intention. Int J Manag Educ. 2022; 20(3):100731. https://doi.org/10.1016/j.ijme.2022.
100731

15. Rutter M. Resilience concepts and findings: Implications for family therapy. J Fam Ther. 1999;
21:119-144. https://doi.org/10.1111/1467-6427.00108

PLOS ONE | https://doi.org/10.1371/journal.pone.0301178  April 16, 2024 19/27


https://doi.org/10.1016/j.jbusres.2022.113379
https://doi.org/10.1108/IJSHE-07-2020-0277
https://doi.org/10.1016/j.jclepro.2013.03.036
https://doi.org/10.1016/j.jclepro.2013.03.036
https://doi.org/10.3390/admsci9030050
https://doi.org/10.3390/admsci9030050
https://doi.org/10.3390/su15032489
https://doi.org/10.3390/su15032489
https://doi.org/10.1016/j.jenvman.2006.09.003
https://doi.org/10.1016/j.jenvman.2006.09.003
http://www.ncbi.nlm.nih.gov/pubmed/17084502
https://sdgs.un.org/goals
https://doi.org/10.1108/JEPP-04-2020-0018
https://doi.org/10.1007/s10668-019-00356-x
https://doi.org/10.1007/s10668-019-00356-x
https://doi.org/10.1108/APJIE-01-2018-0004
https://doi.org/10.1108/S2043-052320220000018006
https://doi.org/10.1108/S2043-052320220000018006
https://doi.org/10.1016/j.ijme.2022.100731
https://doi.org/10.1016/j.ijme.2022.100731
https://doi.org/10.1111/1467-6427.00108
https://doi.org/10.1371/journal.pone.0301178

PLOS ONE

Factors influencing university students’ sustainable entrepreneurial intention

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Ajzen |. The theory of planned behavior. Organ Behav Hum Decis Process. 1991; 50(2):179-211.
https://doi.org/10.1016/0749-5978(91)90020-T

Shapero A, Sokol L. The social dimensions of entrepreneurship. University of lllinois at Urbana-Cham-
paign’s Academy for Entrepreneurial Leadership Historical Research Reference in Entrepreneurship.
1982.

LiAan F. Intention-based models of entrepreneurship education. Piccolla Impresa/Small Bus. 2004; 3
(1):11-35.

Ajzen |. The theory of planned behavior: Frequently asked questions. Hum Behav Emerg Technol.
2020; 2(4):314-324. https://doi.org/10.1002/hbe2.195

Bullough A, Renko M. Entrepreneurial resilience during challenging times. Bus Horiz. 2013; 56
(3):343-350. https://doi.org/10.1016/j.bushor.2013.01.001

Ayala JC, Manzano G. The resilience of the entrepreneur. Influence on the success of the business. A
longitudinal analysis. J Econ Psychol. 2014; 42:126—135. https://doi.org/10.1016/j.joep.2014.02.004

Steinbrink KM, Stréhle C. The entrepreneurial intention of top athletes—does resilience lead the way?
Int Entrep Manag J. 2023;1-23. https://doi.org/10.1007/s11365-023-00860-7

Rueda Barrios GE, Rodriguez JFR, Plaza AV, Vélez Zapata CP, Zuluaga MEG. Entrepreneurial inten-
tions of university students in Colombia: Exploration based on the theory of planned behavior. J Educ
Bus. 2022; 97(3):176—185. https://doi.org/10.1080/08832323.2021.191861

Hockerts K. The social entrepreneurial antecedents scale (SEAS): A validation study. Soc Enterp J.
2015; 11(3):260—280. https://doi.org/10.1108/SEJ-05-2014-0026

Acufa-Duran E, Pradenas-Wilson D, Oyanedel JC, Jalon-Gardella R. Entrepreneurial intention and
perceived social support from academics-scientists at Chilean Universities. Front Psychol. 2021;
12:682632. https://doi.org/10.3389/fpsyg.2021.682632 PMID: 34305735

Prado NBD, Moraes G, Fischer BB, Anholon R, Rampasso IS. Antecedents of environmental value
creation: an analysis with ecopreneurs in a developing country. Int J Sustain Dev World Ecol. 2022; 29
(8):709-724. https://doi.org/10.1080/13504509.2022.2080296

Taormina R. J. Adult personal resilience: A new theory, new measure, and practical implications. Psy-
chological Thought. 2015; 8(1):35—46. https://doi.org/10.23668/psycharchives.1964

Lehmann M, Christensen P, Du X, Thrane M. Problem-oriented and project-based learning (POPBL)
as an innovative learning strategy for sustainable development in engineering education. Eur J Eng
Educ. 2008; 33(3):283-295. https://doi.org/10.1080/03043790802088566

Glen R, Suciu C, Baughn C. The need for design thinking in business schools. Acad Manag Learn
Educ. 2014; 13(4):653-667. https://doi.org/10.5465/amle.2012.0308

Saadin MN, Daskin M. Perceived desirability, feasibility, and social norms as antecedents on hospital-
ity students’ entrepreneurial intention in Malaysia: does gender make a difference? Int J Entrepreneur-
ship Small Business. 2015; 25(4):456—474. https://doi.org/10.1504/IJESB.2015.070218

Munir H, Ramzan S, Wang M, Rasool Y, Sumbal MS, Igbal A. Combining the social cognitive career
theory, contextual factors and entrepreneurship education programs in intention-based model: a tale
of two diverse regions. J Entrepreneurship Emerging Economies. 2022; 14(3):392—421. https://doi.
org/10.1108/JEEE-10-2020-0367

Giordano Martinez KR, Fernandez-Laviada A, Herrero Crespo A. Influence of business incubators per-
formance on entrepreneurial intentions and its antecedents during the pre-incubation stage. Entre-
preneurship Res J. 2017; 8(2):20160095. https://doi.org/10.1515/erj-2016-0095

Faroog MS, Salam M, ur Rehman S, Fayolle A, Jaafar N, Ayupp K. Impact of support from social net-
work on entrepreneurial intention of fresh business graduates: A structural equation modelling
approach. Educ+ Training. 2018; 60(4):335-353. https://doi.org/10.1108/ET-06-2017-0092

Tran AT, Von Korflesch H. A conceptual model of social entrepreneurial intention based on the social
cognitive career theory. Asia Pacific J Innovation Entrepreneurship. 2016; 10(1):17-38. https://doi.org/
10.1108/APJIE-12-2016-007

Yang J. The Effect of Perceived Social Support on Entrepreneurial Motivation of Korean, Chinese and
Japanese University Students: Focused on mediator of Entrepreneurial Self-Efficacy. CH 8t 38t 3]
X|.2021; 34(11):1933-1954.

Setiawan JL, Kasim A, Ardyan E. Understanding the Consumers of Entrepreneurial Education: Self-
Efficacy and Entrepreneurial Attitude Orientation among Youths. Sustainability. 2022; 14(8):4790.
https://doi.org/10.3390/su14084790

Seyoum B, Chinta R, Mujtaba BG. Social support as a driver of social entrepreneurial intentions: the
moderating roles of entrepreneurial education and proximity to the US small business administration. J
Small Business Enterprise Dev. 2021; 28(3):337-359. https://doi.org/10.1108/JSBED-08-2020-0306

PLOS ONE | https://doi.org/10.1371/journal.pone.0301178  April 16, 2024 20/27


https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1002/hbe2.195
https://doi.org/10.1016/j.bushor.2013.01.001
https://doi.org/10.1016/j.joep.2014.02.004
https://doi.org/10.1007/s11365-023-00860-7
https://doi.org/10.1080/08832323.2021.191861
https://doi.org/10.1108/SEJ-05-2014-0026
https://doi.org/10.3389/fpsyg.2021.682632
http://www.ncbi.nlm.nih.gov/pubmed/34305735
https://doi.org/10.1080/13504509.2022.2080296
https://doi.org/10.23668/psycharchives.1964
https://doi.org/10.1080/03043790802088566
https://doi.org/10.5465/amle.2012.0308
https://doi.org/10.1504/IJESB.2015.070218
https://doi.org/10.1108/JEEE-10-2020-0367
https://doi.org/10.1108/JEEE-10-2020-0367
https://doi.org/10.1515/erj-2016-0095
https://doi.org/10.1108/ET-06-2017-0092
https://doi.org/10.1108/APJIE-12-2016-007
https://doi.org/10.1108/APJIE-12-2016-007
https://doi.org/10.3390/su14084790
https://doi.org/10.1108/JSBED-08-2020-0306
https://doi.org/10.1371/journal.pone.0301178

PLOS ONE

Factors influencing university students’ sustainable entrepreneurial intention

38.

39.

40.

41.

42,

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

Hossain MU, Arefin MS, Yukongdi V. Personality traits, social self-efficacy, social support, and social
entrepreneurial intention: The moderating role of gender. J Social Entrepreneurship. 2021;1-21.
https://doi.org/10.1080/19420676.2021.1936614

Mufioz P, Dimov D. The call of the whole in understanding the development of sustainable ventures. J
Business Venturing. 2015; 30(4):632—-654. https://doi.org/10.1016/j.jousvent.2014.07.012

Vega C. Emprendimiento femenino: el motor de la economia del futuro [Internet]. Diario Estrategia.
2023. [Cited 2023 December 04]. Retrieved from https://uddventures.udd.cl/blog/emprendimiento-
femenino-el-motor-de-la-economia-del-futuro

Prabawanti BE, Rusli MS. The role of social support for women entrepreneurs in reducing conflict to
increase business performance. Indones J Bus Entrep. 2022; 8(2):263-263. https://doi.org/10.17358/
ijbe.8.2.263

Adya M, Kaiser KM. Early determinants of women in the IT workforce: a model of girls’ career choices.
Inf Technol People. 2005; 18(3):230-259. https://doi.org/10.1108/09593840510615860

Galleguillos-Cortés C, Escobar-Burgos B, Hurtado-Cailly R. Predictores de la Intencion Emprende-
dora en Alumnos de Pregrado: Un Modelo Basado en Ecuaciones Estructurales. Form Univ. 2019; 12
(1):83-94. https://doi.org/10.4067/S0718-50062019000100083

Byabashaija W, Katono I. The impact of college entrepreneurial education on entrepreneurial attitudes
and intention to start a business in Uganda. J Dev Entrep. 2011; 16(01):127—-144. https://doi.org/10.
1142/S1084946711001768

Doanh DC, Bernat T. Entrepreneurial self-efficacy and intention among Vietnamese students: A meta-
analytic path analysis based on the theory of planned behavior. Procedia Comput Sci. 2019;
159:2447-2460. https://doi.org/10.1016/j.procs.2019.09.420

Krithika J, Venkatachalam B. A study on impact of subjective norms on entrepreneurial intention
among the business students in Bangalore. J Bus Manag. 2014; 16(5):48-50. https://doi.org/10.9790/
487X-16514850

Ruiz-Rosa |, Gutiérrez-Tario D, Garcia-Rodriguez FJ. Social entrepreneurial intention and the impact
of COVID-19 pandemic: A structural model. Sustainability. 2020; 12(17):6970. https://doi.org/10.3390/
su12176970

Agu AG. A survey of business and science students’ intentions to engage in sustainable entrepreneur-
ship. Small Enterp Res. 2021; 28(2):206—227. https://doi.org/10.1080/13215906.2021.1919914

ShiY, Yuan T, Bell R, Wang J. Investigating the relationship between creativity and entrepreneurial
intention: the moderating role of creativity in the theory of planned behavior. Front Psychol. 2020;
11:1209. https://doi.org/10.3389/fpsyg.2020.01209 PMID: 32581972

Niu X, Niu Z, Wang M, Wu X. What are the key drivers to promote entrepreneurial intention of voca-
tional college students? An empirical study based on structural equation modeling. Front Psychol.
2022; 13:1021969. https://doi.org/10.3389/fpsyg.2022.1021969 PMID: 36389516

Celik A. A research levels of perceived social support on the responsible persons of the hospital units.
Cukurova Universitesi Sosyal Bilimler Enstitusu Dergisi. 2012; 21(3):357-370.

Doekhie KD, Buljac-Samardzic M, Strating MM, Paauwe J. Elderly patients’ decision-making embed-
ded in the social context: a mixed-method analysis of subjective norms and social support. BMC Ger-
iatr. 2020; 20:1-15. https://doi.org/10.1186/s12877-020-1458-7 PMID: 32050911

Al-masaeed S, Abdeljaber O, Ab Yajid MS, Shukri SM, AL-Adwan AS, Tham J. Determinants of Online
Purchase Behavior of Malaysian University Student: the Mediating Role of Subjective Norms. Int J
eBus eGov Stud. 2021; 13(2):223-241. https://doi.org/10.34109/ijebeg.202113213

Goulet C, Lampron A, Marcil |, Ross L. Attitudes and subjective norms of male and female adolescents
toward breastfeeding. J Hum Lact. 2003; 19(4):402—410. https://doi.org/10.1177/0890334403258337
PMID: 14620454

McGill T, Thompson N. Exploring potential gender differences in information security and privacy. Inf
Comput Secur. 2021; 29(5):850-865. https://doi.org/10.1108/ICS-07-2020-0125

Bagheri A, Lope Pihie ZA. The moderating role of gender in shaping entrepreneurial intentions: Impli-
cations for vocational guidance. Int J Educ Vocat Guid. 2014; 14(2):165—-182. https://doi.org/10.1007/
$10775-013-9253-5

Sargani GR, Jiang Y, Zhou D, Chandio AA, Hussain M, Ali A, et al. How do gender disparities in
entrepreneurial aspirations emerge in Pakistan? An approach to mediation and multi-group analysis.
PLoS One. 2021; 16(12):e0260437. https://doi.org/10.1371/journal.pone.0260437 PMID: 34874979

Dabic M, Daim T, Bayraktaroglu E, Novak |, Basic M. Exploring gender differences in attitudes of uni-
versity students towards entrepreneurship: an international survey. Int J Gender Entrepreneurship.
2012; 4(83):316—336. https://doi.org/10.1108/17566261211264172

PLOS ONE | https://doi.org/10.1371/journal.pone.0301178  April 16, 2024 21/27


https://doi.org/10.1080/19420676.2021.1936614
https://doi.org/10.1016/j.jbusvent.2014.07.012
https://uddventures.udd.cl/blog/emprendimiento-femenino-el-motor-de-la-economia-del-futuro
https://uddventures.udd.cl/blog/emprendimiento-femenino-el-motor-de-la-economia-del-futuro
https://doi.org/10.17358/ijbe.8.2.263
https://doi.org/10.17358/ijbe.8.2.263
https://doi.org/10.1108/09593840510615860
https://doi.org/10.4067/S0718-50062019000100083
https://doi.org/10.1142/S1084946711001768
https://doi.org/10.1142/S1084946711001768
https://doi.org/10.1016/j.procs.2019.09.420
https://doi.org/10.9790/487X-16514850
https://doi.org/10.9790/487X-16514850
https://doi.org/10.3390/su12176970
https://doi.org/10.3390/su12176970
https://doi.org/10.1080/13215906.2021.1919914
https://doi.org/10.3389/fpsyg.2020.01209
http://www.ncbi.nlm.nih.gov/pubmed/32581972
https://doi.org/10.3389/fpsyg.2022.1021969
http://www.ncbi.nlm.nih.gov/pubmed/36389516
https://doi.org/10.1186/s12877-020-1458-7
http://www.ncbi.nlm.nih.gov/pubmed/32050911
https://doi.org/10.34109/ijebeg.202113213
https://doi.org/10.1177/0890334403258337
http://www.ncbi.nlm.nih.gov/pubmed/14620454
https://doi.org/10.1108/ICS-07-2020-0125
https://doi.org/10.1007/s10775-013-9253-5
https://doi.org/10.1007/s10775-013-9253-5
https://doi.org/10.1371/journal.pone.0260437
http://www.ncbi.nlm.nih.gov/pubmed/34874979
https://doi.org/10.1108/17566261211264172
https://doi.org/10.1371/journal.pone.0301178

PLOS ONE

Factors influencing university students’ sustainable entrepreneurial intention

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Tsai KH, Chang HC, Peng CY. Refining the linkage between perceived capability and entrepreneurial
intention: Roles of perceived opportunity, fear of failure, and gender. Int Entrep Manag J. 2016; 12
(4):1127-1145. https://doi.org/10.1007/s11365-016-0383-x

Fletcher D, Sarkar M. Psychological resilience. Eur Psychol. 2013; 18:12-23. https://doi.org/10.1027/
1016-9040/a000124

Bullough A, Renko M, Myatt T. Danger zone entrepreneurs: The importance of resilience and self—effi-
cacy for entrepreneurial intentions. Entrep Theory Pract. 2014; 38(3):473—-499. https://doi.org/10.
1111/etap.12056

Santoro G, Bertoldi B, Giachino C, Candelo E. Exploring the relationship between entrepreneurial
resilience and success: The moderating role of stakeholders’ engagement. J Bus Res. 2020;
119:142—-150. https://doi.org/10.1016/j.jbusres.2018.11.052

Singh S, Chakraborty A. Construing the Relationship Between Entrepreneurial Adversity and Mental
Well-being of Small Business Owners During COVID-19 Outbreak: The Mediating Role of Entrepre-
neurial Resilience. FIIB Bus Rev. 2023;23197145221133971. https://doi.org/10.1177/
23197145221133971

Schaltegger S, Lideke-Freund F, Hansen EG. Business models for sustainability: A co-evolutionary
analysis of sustainable entrepreneurship, innovation, and transformation. Organ Environ. 2016; 29
(3):264—289. https://doi.org/10.1177/1086026616633272

Yildinm M, Tanriverdi FG. Social support, resilience and subjective well-being in college students. J
Posit School Psychol. 2021; 5(2):127-135. https://doi.org/10.47602/jpsp.v5i2.174

Yuan G, XuW, Liu Z, An Y. Resilience, posttraumatic stress symptoms, and posttraumatic growth in
Chinese adolescents after a tornado: The role of mediation through perceived social support. J Nerv
Ment Dis. 2018; 206(2):130—135. https://doi.org/10.1097/NMD.0000000000000778 PMID: 29293166

Zhong M, She F, Wang W, Ding L, Wang A. The Mediating Effects of Resilience on Perceived Social
Support and Fear of Cancer Recurrence in Glioma Patients. Psychol Res Behav Manag. 2022;
15:2027-2033. hitps://doi.org/10.2147/PRBM.S374408 PMID: 35967594

Masood A, Masud Y, Mazahir S. Gender differences in resilience and psychological distress of
patients with burns. Burns. 2016; 42(2):300-306. https://doi.org/10.1016/j.burns.2015.10.006 PMID:
26796239

Portnoy GA, Relyea MR, Decker S, Shamaskin-Garroway A, Driscoll M, Brandt CA, et al. Understand-
ing gender differences in resilience among veterans: Trauma history and social ecology. J Trauma
Stress. 2018; 31(6):845-855. https://doi.org/10.1002/jts.22341 PMID: 30431668

Xiang Y, Dong X, Zhao J. Effects of envy on depression: The mediating roles of psychological resil-
ience and social support. Psychiatry Investig. 2020; 17(6):547. https://doi.org/10.30773/pi.2019.0266
PMID: 32517416

Tian J., Zhang M., Wu Y., & Zhou H. Gender-based differences in the relationships among proactive
personality, perceived entrepreneurial support and entrepreneurial intention of Chinese private college
students: A moderated mediation model. Frontiers in Psychology. 2022; 5107. https://doi.org/10.3389/
fpsyg.2022.871343 PMID: 36092040

Villanueva-Flores M., Diaz-Fernandez M., Hernandez-Roque D., & van Engen M. Psychological capi-
tal and entrepreneurship: gender differences. Gender in Management: An International Journal. 2021;
36(3):410—429. https://doi.org/10.1108/GM-07-2020-0231

Matud MP, Ibafiez |, Bethencourt JM, Marrero R, Carballeira M. Structural gender differences in per-
ceived social support. Pers Individ Dif. 2003; 35(8):1919—-1929. https://doi.org/10.1016/S0191-8869
(03)00041-2

Barnett MD, Maciel IV, Johnson DM, Ciepluch |. Social anxiety and perceived social support: Gender
differences and the mediating role of communication styles. Psychol Rep. 2021; 124(1):70-87. https:/
doi.org/10.1177/0033294119900975 PMID: 31959096

Cheng ST, Chan AC. The multidimensional scale of perceived social support: dimensionality and age
and gender differences in adolescents. Pers Individ Dif. 2004; 37(7):1359—-1369. https://doi.org/10.
1016/j.paid.2004.01.006

Kendler KS, Myers J, Prescott CA. Sex differences in the relationship between social support and risk
for major depression: A longitudinal study of opposite-sex twin pairs. Am J Psychiatry. 2005;
162:250-256. https://doi.org/10.1176/appi.ajp.162.2.250 PMID: 15677587

Hernandez Bello A. El trabajo no remunerado de cuidado de la salud: naturalizacion e inequidad. Rev
Gerenc Polit Salud. 2009; 8(17):173-185.

Hernani-Limarino WL, Mena G. Entendiendo las desigualdades de género en el mercado laboral. Una
aplicacion al caso boliviano. Fundacién ARU. 2014;(03).

PLOS ONE | https://doi.org/10.1371/journal.pone.0301178  April 16, 2024 22/27


https://doi.org/10.1007/s11365-016-0383-x
https://doi.org/10.1027/1016-9040/a000124
https://doi.org/10.1027/1016-9040/a000124
https://doi.org/10.1111/etap.12056
https://doi.org/10.1111/etap.12056
https://doi.org/10.1016/j.jbusres.2018.11.052
https://doi.org/10.1177/23197145221133971
https://doi.org/10.1177/23197145221133971
https://doi.org/10.1177/1086026616633272
https://doi.org/10.47602/jpsp.v5i2.174
https://doi.org/10.1097/NMD.0000000000000778
http://www.ncbi.nlm.nih.gov/pubmed/29293166
https://doi.org/10.2147/PRBM.S374408
http://www.ncbi.nlm.nih.gov/pubmed/35967594
https://doi.org/10.1016/j.burns.2015.10.006
http://www.ncbi.nlm.nih.gov/pubmed/26796239
https://doi.org/10.1002/jts.22341
http://www.ncbi.nlm.nih.gov/pubmed/30431668
https://doi.org/10.30773/pi.2019.0266
http://www.ncbi.nlm.nih.gov/pubmed/32517416
https://doi.org/10.3389/fpsyg.2022.871343
https://doi.org/10.3389/fpsyg.2022.871343
http://www.ncbi.nlm.nih.gov/pubmed/36092040
https://doi.org/10.1108/GM-07-2020-0231
https://doi.org/10.1016/S0191-8869(03)00041-2
https://doi.org/10.1016/S0191-8869(03)00041-2
https://doi.org/10.1177/0033294119900975
https://doi.org/10.1177/0033294119900975
http://www.ncbi.nlm.nih.gov/pubmed/31959096
https://doi.org/10.1016/j.paid.2004.01.006
https://doi.org/10.1016/j.paid.2004.01.006
https://doi.org/10.1176/appi.ajp.162.2.250
http://www.ncbi.nlm.nih.gov/pubmed/15677587
https://doi.org/10.1371/journal.pone.0301178

PLOS ONE

Factors influencing university students’ sustainable entrepreneurial intention

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

90.

91.

92,

93.

94.

95.

96.

97.

98.

Evans JR, Mathur A. The value of online surveys. Internet Res. 2005; 15(2):195-219. https://doi.org/
10.1108/10662240510590360

Hamid RS, Ukkas I, Goso G, Abror A, Anwar SM, Munir AR. The role of social media in building trust,
self-perceived creativity and satisfaction for millennial entrepreneurs. J Small Bus Enterp Dev. 2023.
https://doi.org/10.1108/JSBED-06-2022-0275

Chou CH, Lee SC, Kuo YK. A longitudinal study on international brand perceptions and outcomes
among entrepreneurship & EMBA students in Taiwan: moderating role of students’ attitude towards
technology. Curr Psychol. 2023:1-14. https://doi.org/10.1007/s12144-023-02608-7

Weniger S, Jarchow S, Nenadi¢ O. Entrepreneurs’ preference for corporate venture capital-The influ-
ence of exit strategies and resource requirements. J Small Bus Enterp Dev. 2023; 30(3):546-566.
https://doi.org/10.1108/JSBED-06-2022-0276

Lifian F., Chen Y. W. Development and cross-cultural application of a specific instrument to measure
entrepreneurial intentions. Entrepreneurship theory and practice. 2009; 33(3):593-617. https://doi.org/
10.1111/1.1540-6520.2009.00318

Bernardus D, Murwani FD, Ardyan E, Padmawidjaja L, Aji IDK, Jatiperwira SY, et al. Which psycholog-
ical characteristics strengthen “The entrepreneurial intention-action relationship”?: An extension of the
theory of planned behavior. Cogent Bus Manag. 2020; 7(1):1823579. https://doi.org/10.1080/
23311975.2020.1823579

Cruz PDA, Covarrubias LPC, Pérez PA. The Effect of Resilience on Entrepreneurial Intention in Higher
Education Students in a Post-Covid Stage 19. J High Educ Theory Pract. 2022; 22(18):6—20.

Gao SY, Huang J. Effect of narcissistic personality on entrepreneurial intention among college stu-
dents: mediation role of entrepreneurial self-efficacy. Front Psychol. 2022; 12:6702. https://doi.org/10.
3389/fpsyg.2021.774510 PMID: 35197883

Smith B. W., Dalen J., Wiggins K., Tooley E., Christopher P., & Bernard J. The brief resilience scale:
assessing the ability to bounce back. International journal of behavioral medicine. 2008; 15:194—200.
https://doi.org/10.1080/10705500802222972 PMID: 18696313

Carver CS. Resilience and thriving: Issues, models, and linkages. J Soc Issues. 1998; 54(2):245-266.
https://doi.org/10.1111/j.1540-4560.1998.tb01217.x

Schnarrs PW, Stone AL, Salcido R, Georgiou C, Zhou X, Nemeroff CB. The moderating effect of resil-
ience on the relationship between adverse childhood experiences (ACEs) and quality of physical and
mental health among adult sexual and gender minorities. Behav Med. 2020; 46(3—4):366—-374. https:/
doi.org/10.1080/08964289.2020.1727406 PMID: 32787723

Prayag G, Spector S, Orchiston C, Chowdhury M. Psychological resilience, organizational resilience
and life satisfaction in tourism firms: Insights from the Canterbury earthquakes. Curr Issues Tour.
2020; 23(10):1216-1233. https://doi.org/10.1080/13683500.2019.1607832

Wilson CD, Welling BD, Hammonds KA, Robin BN. Impact of patient resilience on early recovery from
rotator cuff repair. Shoulder Elbow. 2022; 14(2):222—-229. https://doi.org/10.1177/
17585732211003556 PMID: 35265189

Konstantinov V, Gritsenko V, Zinurova R, Kulesh E, Osipenko |, Reznik A, et al. COVID 19 fear impact
among Russian “helping profession” students. Psych. 2021; 3(2):163—-170. https://doi.org/10.3390/
psych3020014

Caniéls MC, Hatak |, Kuijpers KJ, de Weerd-Nederhof PC. Trait resilience instigates innovative behav-
iour at work? A cross-lagged study. Creat Innov Manag. 2022; 31(2):274—293. https://doi.org/10.1111/
caim.12486

Guan X, Liu Q, Nie Z, Huan TC. An eye for an eye? Exploring the influence of tourist mistreatment on
employee service rule commitment. J Hosp Tour Manag. 2022; 51:229-237. https://doi.org/10.1016/].
jhtm.2022.03.013

Moke K, Chang C, Prihadi K, Goh CL. Mediation effect of resilience on the relationship between self-
efficacy and competitiveness among university students. Int J Eappreciation Res Educ. 2018; 7
(4):279-284. https://garuda.kemdikbud.go.id/documents/detail/1493421

Ojewumi KA, Fagbenro DA, Babatunde Sl. Psycho-demographic Factors and Entrepreneurial Inten-
tion Among University Students. Open J Psychol Res. 2020; 4(1):31-42. https://doi.org/10.32591/
coas.ojpr.0401.030310

Gonzalez-Serrano MH, Moreno FC, Garcia fernandez J, Hervas JC, Pérez-Campos C. Can regional
culture values affect the entrepreneurial intentions of Sport Science students? An analysis of two Span-
ish regions. J Phys Educ Sport. 2017; 17(3):1163—1171. https://doi.org/10.7752/jpes.2017.03179

Duong CD, Le TL, Ha NT. The role of trait competitiveness and entrepreneurial alertness in the cogni-
tive process of entrepreneurship among students: a cross-cultural comparative study between Viet-
nam and Poland. J Competitiveness. 2021; 13(4):25. https://doi.org/10.7441/joc.2021.04.02

PLOS ONE | https://doi.org/10.1371/journal.pone.0301178  April 16, 2024 23/27


https://doi.org/10.1108/10662240510590360
https://doi.org/10.1108/10662240510590360
https://doi.org/10.1108/JSBED-06-2022-0275
https://doi.org/10.1007/s12144-023-02608-7
https://doi.org/10.1108/JSBED-06-2022-0276
https://doi.org/10.1111/j.1540-6520.2009.00318
https://doi.org/10.1111/j.1540-6520.2009.00318
https://doi.org/10.1080/23311975.2020.1823579
https://doi.org/10.1080/23311975.2020.1823579
https://doi.org/10.3389/fpsyg.2021.774510
https://doi.org/10.3389/fpsyg.2021.774510
http://www.ncbi.nlm.nih.gov/pubmed/35197883
https://doi.org/10.1080/10705500802222972
http://www.ncbi.nlm.nih.gov/pubmed/18696313
https://doi.org/10.1111/j.1540-4560.1998.tb01217.x
https://doi.org/10.1080/08964289.2020.1727406
https://doi.org/10.1080/08964289.2020.1727406
http://www.ncbi.nlm.nih.gov/pubmed/32787723
https://doi.org/10.1080/13683500.2019.1607832
https://doi.org/10.1177/17585732211003556
https://doi.org/10.1177/17585732211003556
http://www.ncbi.nlm.nih.gov/pubmed/35265189
https://doi.org/10.3390/psych3020014
https://doi.org/10.3390/psych3020014
https://doi.org/10.1111/caim.12486
https://doi.org/10.1111/caim.12486
https://doi.org/10.1016/j.jhtm.2022.03.013
https://doi.org/10.1016/j.jhtm.2022.03.013
https://garuda.kemdikbud.go.id/documents/detail/1493421
https://doi.org/10.32591/coas.ojpr.0401.03031o
https://doi.org/10.32591/coas.ojpr.0401.03031o
https://doi.org/10.7752/jpes.2017.03179
https://doi.org/10.7441/joc.2021.04.02
https://doi.org/10.1371/journal.pone.0301178

PLOS ONE

Factors influencing university students’ sustainable entrepreneurial intention

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

113.

114.

115.

116.

117.

118.

Al-dubari |. College students’ entrepreneurial intention: Testing an integrated model of SDT and TPB.
Sage Open. 2019; 9(2):2158244019853467.

Igwe A, Ogbo A, Agbaeze E, Abugu J, Ezenwakwelu C, Okwo H. Self-efficacy and subjective norms
as moderators in the networking competence—social entrepreneurial intentions link. SAGE Open.
2020; 10(3):2158244020934878. https://doi.org/10.1177/2158244020934878

Jadmiko P. Perceived social support as moderator variable between the attitude of becoming a social
entrepreneur (ATB) on social entrepreneurial intention. J Islam Econ Bus Res. 2021; 1(1):86—99.
https://doi.org/10.18196/jiebr.v1i1.11703

Debets MP, Scheepers RA, Boerebach B, Arah OA, Lombarts KM. Variability of residents’ ratings of
faculty’s teaching performance measured by five-and seven-point response scales. BMC Med Educ.
2020; 20(1):1-9. https://doi.org/10.1186/s12909-020-02244-9 PMID: 32962692

Rantala T, Saunila M, Ukko J, Rantanen H. Identifying strategies for sustainable entrepreneurship. In:
Leal Filho W, Azul AM, Brandli L, Lange Salvia A, Wall T, eds. Innovation for Sustainability: Business
Transformations Towards a Better World. Springer International Publishing; 2019:213—-229. https://
doi.org/10.1007/978-3-319-97385-2_12

Thelken HN, de Jong G. The impact of values and future orientation on intention formation within sus-
tainable entrepreneurship. J Clean Prod. 2020; 266:122052. https://doi.org/10.1016/j.jclepro.2020.
122052

Haus I, Steinmetz H, Isidor R, Kabst R. Gender effects on entrepreneurial intention: a meta-analytical
structural equation model. Int J Gend Entrepren. 2013; 5(2):130—156. https://doi.org/10.1108/
17566261311322501

Garcia-Rodriguez FJ, Gil-Soto E, Ruiz-Rosa |, Sene PM. Entrepreneurial intentions in diverse devel-
opment contexts: A cross-cultural comparison between Senegal and Spain. Int Entrepren Manag J.
2015; 11:511-527. https://doi.org/10.1007/s11365-014-0313-5

Sahinidis AG, Xanthopoulou PI, Tsaknis PA, Vassiliou EE. Age and prior working experience effect on
entrepreneurial intention. Corp Bus Strat Rev. 2021; 2(1):18-26. https://doi.org/10.22495/cbsrv2i1art2

Sharma A. Consumer behaviour and centennials. Marketing to Centennials in Digital World. 2019; 3
(7):37-49.

Schumm WR. Methodological decisions and the evaluation of possible effects of different family struc-
tures on children: The New Family Structures Survey (NFSS). Soc Sci Res. 2012; 41(6):1357—-1366.
https://doi.org/10.1016/j.ssresearch.2012.08.011 PMID: 23017959

Li X, Wang J. Hukou-Based Rural-Urban Migration Status and Domestic Violence Against Wives in
China: Implications for Policy and Practice. Affilia. 2022:08861099221106804. https://doi.org/10.1177/
08861099221106804

Nowell C, Gale LR, Handley B. Assessing faculty performance using student evaluations of teaching
in an uncontrolled setting. Assess Eval High Educ. 2010; 35(4):463—475. https://doi.org/10.1080/
02602930902862875

Mukhtar S, Wardana LW, Wibowo A, Narmaditya BS. Does entrepreneurship education and culture
promote students’ entrepreneurial intention? The mediating role of entrepreneurial mindset. Cogent
Educ. 2021; 8(1):1918849. https://doi.org/10.1080/2331186X.2021.1918849

Welsh DH, Othman D, Alserhan B, Zeqiri J, Al-Madadha A, Ramadani V. The impact of the interna-
tional crisis on the entrepreneurial intentions of refugees. Int J Entrep Behav Res. 2022; 28(3):720—
740. https://doi.org/10.1108/IJEBR-06-2021-0356

Taneja M, Kiran R, Bose SC. Assessing entrepreneurial intentions through experiential learning,
entrepreneurial self-efficacy, and entrepreneurial attitude. Stud High Educ. 2024; 49(1):98-118.
https://doi.org/10.1080/03075079.2019.1700365

Camacho A, Pefialvo FG, Holgadp AG, Garcia L, Pefiabaena R. Construyendo el futuro de Latinoa-
mérica: mujeres en STEM. Encuentro Internacional de Educacién en Ingenieria. 2021. https://doi.org/
10.26507/ponencia.1847

Secretaria de Educacién Superior, Ciencia, Tecnologia e Innovacion. El pais tuvo un incremento histor-
ico de cupos en un 66% [Internet]. Ecuador: Senescyt; 2023. [Cited 2024 January 28]. Available from:
https://www.educacionsuperior.gob.ec/el-pais-tuvo-un-incremento-historico-de-cupos-en-un-66/

Consejo Nacional de Educacion. Tendencias de la matricula de pregrado [Internet]. Chile; 2023.
[Cited 2024 January 28]. Available from: https://www.cned.cl/sites/default/files/2_ppt_tendencias_
indices_2023.pdf

Higher Education Information Service of Chile. Matricula en Educacién Superior en Chile [Internet].
Santiago: Subsecretaria de Educacion Superior; 2022 [Cited 2024 January 26]. Available from:
https://educacionsuperior.mineduc.cl/wp-content/uploads/sites/49/2022/07/2022_MATRICULA.pdf

PLOS ONE | https://doi.org/10.1371/journal.pone.0301178  April 16, 2024 24/27


https://doi.org/10.1177/2158244020934878
https://doi.org/10.18196/jiebr.v1i1.11703
https://doi.org/10.1186/s12909-020-02244-9
http://www.ncbi.nlm.nih.gov/pubmed/32962692
https://doi.org/10.1007/978-3-319-97385-2_12
https://doi.org/10.1007/978-3-319-97385-2_12
https://doi.org/10.1016/j.jclepro.2020.122052
https://doi.org/10.1016/j.jclepro.2020.122052
https://doi.org/10.1108/17566261311322501
https://doi.org/10.1108/17566261311322501
https://doi.org/10.1007/s11365-014-0313-5
https://doi.org/10.22495/cbsrv2i1art2
https://doi.org/10.1016/j.ssresearch.2012.08.011
http://www.ncbi.nlm.nih.gov/pubmed/23017959
https://doi.org/10.1177/08861099221106804
https://doi.org/10.1177/08861099221106804
https://doi.org/10.1080/02602930902862875
https://doi.org/10.1080/02602930902862875
https://doi.org/10.1080/2331186X.2021.1918849
https://doi.org/10.1108/IJEBR-06-2021-0356
https://doi.org/10.1080/03075079.2019.1700365
https://doi.org/10.26507/ponencia.1847
https://doi.org/10.26507/ponencia.1847
https://www.educacionsuperior.gob.ec/el-pais-tuvo-un-incremento-historico-de-cupos-en-un-66/
https://www.cned.cl/sites/default/files/2_ppt_tendencias_indices_2023.pdf
https://www.cned.cl/sites/default/files/2_ppt_tendencias_indices_2023.pdf
https://educacionsuperior.mineduc.cl/wp-content/uploads/sites/49/2022/07/2022_MATRICULA.pdf
https://doi.org/10.1371/journal.pone.0301178

PLOS ONE

Factors influencing university students’ sustainable entrepreneurial intention

119.

120.

121.

122,

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

Stefos E. Los estudiantes de pregrado en Ecuador: Un analisis de datos. Rev. Scientific. 2019; 4
(14):85—-100. https://doi.org/10.29394/Scientific.issn.2542-2987.2019.4.14.4.85-100

Memon MA, Ramayah T, Cheah JH, Ting H, Chuah F, Cham TH. PLS-SEM statistical programs: a
review. J Appl Struct Equ Modeling. 2021; 5(1):1-14. https://doi.org/10.47263/JASEM.5(1)06

Guenther P, Guenther M, Ringle CM, Zaefarian G, Cartwright S. Improving PLS-SEM use for business
marketing research. Ind Mark Manag. 2023; 111:127-142. https://doi.org/10.1016/j.indmarman.2023.
03.010

Legate AE, Hair JF Jr, Chretien JL, Risher JJ. PLS-SEM: Prediction-oriented solutions for HRD
researchers. Hum Resour Dev Q. 2023; 34(1):91-109. hitps://doi.org/10.1002/hrdq.21466

Boubker O, Naoui K, Ouajdouni A, Arroud M. The effect of action-based entrepreneurship education
on intention to become an entrepreneur. MethodsX. 2022; 9:101657. https://doi.org/10.1016/j.mex.
2022.101657 PMID: 35342720

Lupoae OD, Radu R, Isai VM, Mihai Ol. Sustainable entrepreneurship in the equestrian sector through
horse manure: a PLS-SEM approach. Int J Entrep Behav Res. 2023. https://doi.org/10.1108/IJEBR-
06-2022-0538

Dragan GB, Arfi WB, Tiberius V, Ammari A. Gravitating exogenous shocks to the next normal through
entrepreneurial coopetive interactions: A PLS-SEM and fsQCA approach. J Bus Res. 2023;
157:113627. https://doi.org/10.1016/j.jbusres.2022.113627

Li X, DaiJ, Zhu X, Li J, He J, Huang Y, et al. Mechanism of attitude, subjective norms, and perceived
behavioral control influence the green development behavior of construction enterprises. Hum Soc Sci
Commun. 2023; 10:266. https://doi.org/10.1057/s41599-023-01724-9

Hair JF Jr, Sarstedt M. Factors versus composites: Guidelines for choosing structural equation model-
ing techniques. Proj Manage J. 2019; 50(6):619-624. https://doi.org/10.1177/8756972819882132

Sarstedt M, Hair JF, Ringle CM, Thiele KO, Gudergan SP. Estimation issues with PLS and CBSEM:
Where the bias lies!. J Bus Res. 2016; 69(10):3998—4010. https://doi.org/10.1016/}.jbusres.2016.06.007

Martinez Avila M, Fierro Moreno E. Aplicacion de la técnica PLS-SEM en la gestion del conocimiento:
un enfoque técnico practico. RIDE. 2018; 8(16):130—164. https://doi.org/10.23913/ride.v8i16.336

Wolf S. Asymmetrical Freedom. J Philos. 1980; 77(3):151—166. https://doi.org/10.2307/2025667

Hamdani NA, Ramadani V, Anggadwita G, Maulida GS, Zuferi R, Maalaoui A. Gender stereotype per-
ception, perceived social support and self-efficacy in increasing women’s entrepreneurial intentions. Int.
J. Entrepreneurial Behav. Res. 2023; 29(6):1290—-1313. https://doi.org/10.1108/|JEBR-06-2022-0456

Jan SQ, Junfeng J, Igbal MB. Examining the factors linking the intention of female entrepreneurial
mindset: A study in Pakistan’s small and medium-sized enterprises. Heliyon. 2023; 9(11):e08268.
https://doi.org/10.1016/j.heliyon.2023.e21820 PMID: 38034659

Henseler J, Sarstedt M. Goodness-of-fit indices for partial least squares path modeling. Comput Stat.
2013; 28:565-580. https://doi.org/10.1007/s00180-012-0317-1

Akter S, D’Ambra J, Ray P. Trustworthiness in mHealth information services: an assessment of a hier-
archical model with mediating and moderating effects using partial least squares (PLS). J Am Soc Inf
Sci Technol. 2011; 62(1):100-116. https://doi.org/10.1002/asi.21442

Chin WW. How to write up and report PLS analyses. In: Esposito Vinzi V, Chin WW, Henseler J, Wang
H, eds. Handbook of Partial Least Squares. Springer Berlin Heidelberg; 2010:655-690. https://doi.
0rg/10.1007/978-3-540-32827-8_29

Stone M. Cross validatory choice and assessment of statistical predictions. Journal of the Royal Statis-
tical Society. 1974; 36(2):111-147.

Geisser S. The predictive sample reuse method with applications. Journal of the American Statistical
Association. 1975; 70(350):320-328.

Ringle C, Da Silva D, Bido D. Structural equation modeling with the SmartPLS. Braz. J. Marketing.
2015; 13(2):56-73.

Tavakol M, Dennick R. Making sense of Cronbach’s alpha. Int J Med Educ. 2011; 2:53. https://doi.org/
10.5116/ijme.4dfb.8dfd PMID: 28029643

Hair F Jr, Sarstedt M, Hopkins L, Kuppelwieser VG. Partial least squares structural equation modeling
(PLS-SEM) An emerging tool in business research. Eur Bus Rev. 2014; 26(2):106—121. https://doi.
org/10.1108/EBR-10-2013-0128

Fornell C, Larcker DF. Evaluating structural equation models with unobservable variables and mea-
surement error. J Mark Res. 1981; 18(1):39-50. https://doi.org/10.1177/002224378101800104

Ronkkd M, Cho E. An updated guideline for assessing discriminant validity. Organizational Research
Methods. 2022; 25(1):6—14. https://doi.org/10.1177/10944281211058941

PLOS ONE | https://doi.org/10.1371/journal.pone.0301178  April 16, 2024 25/27


https://doi.org/10.29394/Scientific.issn.2542-2987.2019.4.14.4.85100
https://doi.org/10.47263/JASEM.5(1)06
https://doi.org/10.1016/j.indmarman.2023.03.010
https://doi.org/10.1016/j.indmarman.2023.03.010
https://doi.org/10.1002/hrdq.21466
https://doi.org/10.1016/j.mex.2022.101657
https://doi.org/10.1016/j.mex.2022.101657
http://www.ncbi.nlm.nih.gov/pubmed/35342720
https://doi.org/10.1108/IJEBR-06-2022-0538
https://doi.org/10.1108/IJEBR-06-2022-0538
https://doi.org/10.1016/j.jbusres.2022.113627
https://doi.org/10.1057/s41599-023-01724-9
https://doi.org/10.1177/8756972819882132
https://doi.org/10.1016/j.jbusres.2016.06.007
https://doi.org/10.23913/ride.v8i16.336
https://doi.org/10.2307/2025667
https://doi.org/10.1108/IJEBR-06-2022-0456
https://doi.org/10.1016/j.heliyon.2023.e21820
http://www.ncbi.nlm.nih.gov/pubmed/38034659
https://doi.org/10.1007/s00180-012-0317-1
https://doi.org/10.1002/asi.21442
https://doi.org/10.1007/978-3-540-32827-8_29
https://doi.org/10.1007/978-3-540-32827-8_29
https://doi.org/10.5116/ijme.4dfb.8dfd
https://doi.org/10.5116/ijme.4dfb.8dfd
http://www.ncbi.nlm.nih.gov/pubmed/28029643
https://doi.org/10.1108/EBR-10-2013-0128
https://doi.org/10.1108/EBR-10-2013-0128
https://doi.org/10.1177/002224378101800104
https://doi.org/10.1177/10944281211058941
https://doi.org/10.1371/journal.pone.0301178

PLOS ONE

Factors influencing university students’ sustainable entrepreneurial intention

143.

144.

145.

146.

147.

148.

149.

150.

151.

152,

153.

154.

155.

156.

157.
158.

159.

160.

161.

162.

163.

164.

MacKinnon DP. Integrating mediators and moderators in research design. Res Soc Work Pract 2011;
21(6):675-681. https://doi.org/10.1177/1049731511414148 PMID: 22675239

Cheah JH, Amaro S, Roldan JL. Multigroup analysis of more than two groups in PLS-SEM: A review,
illustration, and recommendations. J. Bus. Res. 2023; 156:113539. https://doi.org/10.1016/j.jbusres.
2022.11.002

Hair J.F., Risher J.J., Sarstedt M., & Ringle C.M. When to use and how to report the results of PLS-
SEM. Eur Bus Rev. 2019; 31(1):2—-24. https://doi.org/10.1108/EBR-11-2018-0203

Hair J, Hair JF Jr, Sarstedt M, Ringle CM, Gudergan SP. Advanced issues in partial least squares
structural equation modeling. Sage publications. 2023.

Matthews L, Hair JOE, Matthews R. PLS-SEM: The holy grail for advanced analysis. Mark Manag J.
2018;28(1):1-13.

Garcia-Rodriguez FJ, Ruiz-Rosa |, Gutiérrez-Tafio D, Gil-Soto E. Entrepreneurial intentions in the
context of a collectivist economy: a comparison between Cuba and Spain. Int. Entrepreneurship Man-
agement J. 2020; 16:1-19. https://doi.org/10.1007/s11365-019-00609-7

Munir H, Wang M, Ramzan S, Sahibzada UF, Jianfeng C. Disentangling the effect of personal abilities
and socio-demographic variables on entrepreneurial intentions: implications for entrepreneurship ped-
agogy. J. Global Entrepreneurship Res. 2021; 11:1-17. https://doi.org/10.1186/s40497-021-00303-7

Wu X, Tian Y. Predictors of entrepreneurship intention among students in vocational colleges: a struc-
tural equation modeling approach. Front. Psychol. 2022; 12:797790. https://doi.org/10.3389/fpsyg.
2021.797790 PMID: 35095683

Ravand H, Baghaei P. Partial least squares structural equation modeling with R. Pract Assess Res
Eval. 2016; 21(1):11. https://doi.org/10.7275/d2fa-qv48

Henseler J, Ringle CM, Sinkovics RR. The use of partial least squares path modeling in international
marketing. Adv Int Mark. 2009; 20:277-319. https://doi.org/10.1108/S1474-7979(2009)0000020014

Hair JF, Ringle CM, Sarstedt M. PLS-SEM: Indeed a Silver Bullet. J Mark Theory Pract. 2011; 19
(2):139-152. https://doi.org/10.2753/MTP1069-6679190202

Wetzels M, Odekerken-Schréder G, Van Oppen C. Using PLS path modeling for assessing hierarchi-
cal construct models: Guidelines and empirical illustration. MIS Quarterly. 2009:177-195. https://doi.
org/10.2307/20650268

Hair JF Jr, Hult GTM, Ringle CM, Sarstedt M, Danks NP, Ray S. Partial least squares structural equa-
tion modeling (PLS-SEM) using R: A workbook. Springer Nature; 2021. https:/libraryoapen.org/
handle/20.500.12657/51463

Vinzi VE, Chin WW, Henseler J, Wang H. Handbook of partial least squares. Vol 201, No 0. Berlin:
Springer; 2010. doi: 10.1007/978-3-540-32827-8

Cohen J. Statistical power analysis for the behavioral sciences. Lawrence Erlbaum Associates; 1988.

Wallace KG, Koeppel K, Senko A, Stawiaz K, Thomas C, Kosar K. Effect of attitudes and subjective
norms on intention to provide oral care to patients receiving antineoplastic chemotherapy. Cancer
Nurs. 1997; 20(1):34—41. https://doi.org/10.1097/00002820-199702000-00005 PMID: 9033148

Kruse P. Can there only be one?—an empirical comparison of four models on social entrepreneurial
intention formation. Int. Entrepreneurship Management J. 2020; 16:641-665. https://doi.org/10.1007/
s11365-019-00608-8

Azim MT, Islam MM. Role of religiosity, social factors, and perceived subjective norms on entrepre-
neurial intention: a study on tertiary level students. J. Global Entrepreneurship Res. 2022; 12(1):341—
356. https://doi.org/10.1186/s40497-022-00311-5

Van Gelderen M, Brand M, Van Praag M, Bodewes W, Poutsma E, Van Gils A. Explaining entrepre-
neurial intentions by means of the theory of planned behaviour. Career Dev. Int. 2008; 13(6):538-559.
https://doi.org/10.1108/13620430810901639

Ngugi JK, Gakure RW, Waithaka SM, Kiwara AN. Application of Shapero’s model in explaining
entrepreneurial intentions among university students in Kenya. Int. J. Bus. Soc. Res. (IJBSR). 2012; 2
(4):125—-148. doi: -

Lara-Bocanegra A, Bohérquez MR, Grimaldi-Puyana M, Galvez-Ruiz P, Garcia-Fernandez J. Effects
of an entrepreneurship sport workshop on perceived feasibility, perceived desiderability and entrepre-
neurial intentions: a pilot study in sports science students. Sport Soc. 2022; 25(8):1528—1544. https://
doi.org/10.1080/17430437.2022.2000457

Pergelova A, Angulo-Ruiz F, Manolova TS, Yordanova D. Entrepreneurship education and its gen-
dered effects on feasibility, desirability and intentions for technology entrepreneurship among STEM
students. Int. J. Gender Entrepreneurship. 2023; 15(2):191-228. https://doi.org/10.1108/IJGE-06-
2022-0083

PLOS ONE | https://doi.org/10.1371/journal.pone.0301178  April 16, 2024 26/27


https://doi.org/10.1177/1049731511414148
http://www.ncbi.nlm.nih.gov/pubmed/22675239
https://doi.org/10.1016/j.jbusres.2022.11.002
https://doi.org/10.1016/j.jbusres.2022.11.002
https://doi.org/10.1108/EBR-11-2018-0203
https://doi.org/10.1007/s11365-019-00609-7
https://doi.org/10.1186/s40497-021-00303-7
https://doi.org/10.3389/fpsyg.2021.797790
https://doi.org/10.3389/fpsyg.2021.797790
http://www.ncbi.nlm.nih.gov/pubmed/35095683
https://doi.org/10.7275/d2fa-qv48
https://doi.org/10.1108/S1474-7979(2009)0000020014
https://doi.org/10.2753/MTP1069-6679190202
https://doi.org/10.2307/20650268
https://doi.org/10.2307/20650268
https://libraryoapen.org/handle/20.500.12657/51463
https://libraryoapen.org/handle/20.500.12657/51463
https://doi.org/10.1097/00002820-199702000-00005
https://doi.org/10.1097/00002820-199702000-00005
http://www.ncbi.nlm.nih.gov/pubmed/9033148
https://doi.org/10.1007/s11365-019-00608-8
https://doi.org/10.1007/s11365-019-00608-8
https://doi.org/10.1186/s40497-022-00311-5
https://doi.org/10.1108/13620430810901639
https://doi.org/10.1080/17430437.2022.2000457
https://doi.org/10.1080/17430437.2022.2000457
https://doi.org/10.1108/IJGE-06-2022-0083
https://doi.org/10.1108/IJGE-06-2022-0083
https://doi.org/10.1371/journal.pone.0301178

PLOS ONE

Factors influencing university students’ sustainable entrepreneurial intention

165.

166.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

177.

178.

179.

180.

181.

Lifian F, Chen YW. Testing the entrepreneurial intention model on a two-country sample. Entre-
preneurship & Regional Dev. 2006; 18(6):503-518. https://doi.org/10.1080/08985620600886188

Hoda N, Ahmad N, Ahmad M, Kinsara A, Mushtaq AT, Hakeem M, et al. Validating the entrepreneurial
intention model on the university students in Saudi Arabia. J. Asian Finance, Econ. Bus. 2020; 7
(11):469-477. https://doi.org/10.13106/jafeb.2020.vol7.no11.469

Veerabhadraiah KB, Reddy SY, Poreddi V, Mynampati S, AnnaPally SR, Manjunatha N, et al. Nursing
students’ perceptions of resilience, social support, and coping strategies during the COVID-19 pan-
demic: a multi-center study. Int J Community Med Public Health. 2023; 10(12):4699-4705. https://doi.
org/10.18203/2394-6040.ijcmph20233766

Hatami A, Ghalati ZK, Badrani MR, Jahangirimehr A, Hemmatipour A. The Relationship between
Resilience and Perceived Social Support with Hope in Hemodialysis Patients: A Cross-sectional
Study. J Res Med Dent Sci. 2019; 7(3):14-20.

Weidong J, Guoquan Z, Yaosheng P, Shumin Z, Daoliang Y, Guangyao L, et al. P-1407-Relationship
between resilience and social support, coping style of students in middle school. Eur Psychiatry. 2012;
27(S1):1-1. https://doi.org/10.1016/S0924-9338(12)74768-5

Zhang M, Zhang J, Zhang F, Zhang L, Feng D. Prevalence of psychological distress and the effects of
resilience and perceived social support among Chinese college students: Does gender make a differ-
ence?. Psychiatry Res. 2018; 267:409. https://doi.org/10.1016/j.psychres.2018.06.038 PMID:
29960938

Hou T, Yin Q, Xu Y, et al. The mediating role of perceived social support between resilience and anxi-
ety 1 year after the COVID-19 pandemic: disparity between high-risk and low-risk nurses in China.
Front Psychiatry. 2021; 12:666789. https://doi.org/10.3389/fpsyt.2021.666789 PMID: 34108897

Xue S, Kaufman MR, Zhang X; et al. Resilience and prosocial behavior among chinese university stu-
dents during COVID-19 mitigation: testing mediation and moderation models of social support. Psy-
chol Res Behav Manag. 2022; 15:1531-1543. https://doi.org/10.2147/PRBM.S364356 PMID:
35734194

llevbare FM, llevbare OE, Adelowo CM, Oshorenua FP. Social support and risk-taking propensity as
predictors of entrepreneurial intention among undergraduates in Nigeria. Asia Pac J Innov Entrep.
2022; 16(2):90—-107. https://doi.org/10.1108/APJIE-02-2022-0010

Hatos R, Cioban S, Bea G, Dodescu A, Hatos A. Assessing the Impact of Entrepreneurial Education
on Entrepreneurial Intentions among Romanian Doctoral Students and Postdoctoral Researchers.
Sustainability. 2022; 14(14):8369. https://doi.org/10.3390/su14148369

Cavazos C, Zeron M, De la Garza M. Intencion de emprender socialmente en estudiantes de universi-
dades publicas de la frontera norte de México. |IE Rev Investig Educativa REDIECH. 2021; 12. https://
doi.org/10.33010/ie_rie_rediech.v12i0.1112

de Sousa-Filho JM, Matos S, da Silva Trajano S, de Souza Lessa B. Determinants of social entrepre-
neurial intentions in a developing country context. J Bus Ventur Insights. 2020; 14: e00207. https://doi.
org/10.1016/j.jbvi.2020.e00207

McColl-Kennedy JR, Dann SJ. Success: What do women and men really think it means?. Asia Pac J
Hum Resour. 2000; 38(3):29-45. https://doi.org/10.1177/103841110003800304

Cortés C, Gomez JJO. La conciliacion trabajo-familia en un grupo de mujeres lideres emprendedoras
del eje cafetero. Psicoespacios: Rev virtual Institucion Univ Envigado. 2021; 15(27):1-17.

Aranibar Ramos ER, Huachani Licona DY, Zufiga Chavez MY. Emprendimiento Femenino en el
Peru: Puntos Fuertes y Débiles para su Sostenibilidad en el Tiempo. Fides et Ratio-Rev Difusién cul-
tural y cientifica Univ La Salle Bolivia. 2022; 23(23):199-224. https://doi.org/10.55739/fer.v23i23.115

Brown LM. Skills for psychological recovery during and after disasters to strengthen social support.
Innov Aging. 2019; 3(Suppl 1): S391. https://doi.org/10.1093/geroni/igz038.1437

LiZ, Yi X, Zhong M, Li Z, Xiang W, Wu S, et al. Psychological distress, social support, coping style,
and perceived stress among medical staff and medical students in the early stages of the COVID-19
epidemic in China. Front Psychiatry. 2021; 12:664808. https://doi.org/10.3389/fpsyt.2021.664808
PMID: 341409083

PLOS ONE | https://doi.org/10.1371/journal.pone.0301178  April 16, 2024 27/27


https://doi.org/10.1080/08985620600886188
https://doi.org/10.13106/jafeb.2020.vol7.no11.469
https://doi.org/10.18203/2394-6040.ijcmph20233766
https://doi.org/10.18203/2394-6040.ijcmph20233766
https://doi.org/10.1016/S0924-9338(12)74768-5
https://doi.org/10.1016/j.psychres.2018.06.038
http://www.ncbi.nlm.nih.gov/pubmed/29960938
https://doi.org/10.3389/fpsyt.2021.666789
http://www.ncbi.nlm.nih.gov/pubmed/34108897
https://doi.org/10.2147/PRBM.S364356
http://www.ncbi.nlm.nih.gov/pubmed/35734194
https://doi.org/10.1108/APJIE-02-2022-0010
https://doi.org/10.3390/su14148369
https://doi.org/10.33010/ie_rie_rediech.v12i0.1112
https://doi.org/10.33010/ie_rie_rediech.v12i0.1112
https://doi.org/10.1016/j.jbvi.2020.e00207
https://doi.org/10.1016/j.jbvi.2020.e00207
https://doi.org/10.1177/103841110003800304
https://doi.org/10.55739/fer.v23i23.115
https://doi.org/10.1093/geroni/igz038.1437
https://doi.org/10.3389/fpsyt.2021.664808
http://www.ncbi.nlm.nih.gov/pubmed/34140903
https://doi.org/10.1371/journal.pone.0301178

