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motivated by the growing importance of digital competencies in supporting
entrepreneurial activities in the digital economy. This study applies a quantitative
approach using a structured questionnaire distributed to 84 university students
selected through purposive sampling. Data were analyzed using Partial Least
Squares Structural Equation Modeling with the assistance of SmartPLS software.
The results show that digital entrepreneurial literacy does not have a significant
direct effect on entreprencurial intention. However, digital entrepreneurial literacy
has a positive and significant effect on opportunity recognition, and opportunity
recognition has a positive and significant effect on entrepreneurial intention. The
findings also confirm that opportunity recognition fully mediates the relationship
between digital entrepreneurial literacy and entrepreneurial intention. This study
highlights opportunity recognition as a key mechanism through which digital
entrepreneurial literacy contributes to entrepreneurial intention. The findings imply
that entreprencurship education should not only develop students’ digital
entrepreneurial competencies but also strengthen their ability to identify and
evaluate business opportunities.

Keywords: Digital Entrepreneurial Literacy, Opportunity Recognition,
Entrepreneurial Intention, University Students, Entrepreneurship Education

This is an open access article under the CC BY-SA license

Entrepreneurship is widely recognized as a key driver of economic growth, job creation, and national
competitiveness. In the context of a knowledge-based economy, higher education institutions play a strategic role
in producing graduates who are not only prepared to enter the labor market but also capable of creating new
business opportunities. Consequently, Entrepreneurial Intention has become a central topic in entrepreneurship
research because it is considered one of the strongest predictors of actual entrepreneurial behavior. Previous
studies have demonstrated that university students’ entrepreneurial intention is shaped by a combination of
individual characteristics, entrepreneurship education, and institutional environments that influence their
perceptions of entrepreneurship as a career option (Lv et al., 2021). Within the framework of the Theory of
Planned Behavior, attitude toward entrepreneurship, perceived behavioral control, and subjective norms have
consistently been identified as important determinants of entrepreneurial intention (Lin et al., 2022). Nevertheless,
the strength of these relationships varies across cultural settings, academic disciplines, and educational
experiences (Vasquez et al., 2023; Wang et al., 2021).

1. INTRODUCTION
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The rapid advancement of digital technologies has transformed the entrepreneurial landscape and created new
opportunities for young people to engage in entrepreneurial activities. The emergence of digital platforms, social
media, online marketplaces, and internet-based technologies enables individuals to start and develop businesses
with lower entry barriers and broader market access. This transformation has increased the need for competencies
that combine digital capabilities with entrepreneurial skills. Digital Entrepreneurial Literacy has emerged as a
concept that reflects the ability to understand, utilize, and optimize digital technologies for business creation and
development (Rizal et al., 2022). Digital environments have become the primary arena for modern entrepreneurial
activities, making the ability to leverage technology-based opportunities increasingly important for university
students (Gongalves et al., 2023). In response to these developments, higher education policies have increasingly
emphasized the integration of digital literacy and entrepreneurship into educational curricula (Sondak et al., 2025).
Despite the growing body of research on Entrepreneurial Intention, most studies have focused on the roles of
conventional entrepreneurship education, entreprencurial self-efficacy, and university support systems as
antecedents of entreprencurial intention (Rocha et al., 2021). Entreprencurship education has been shown to
strengthen entrepreneurial intention both directly and indirectly through the development of competencies and
confidence in entrepreneurial capabilities (Nguyen & Hoa, 2024). Likewise, university support mechanisms,
business incubators, and entrepreneurial role models contribute significantly to students’ entrepreneurial
development (Bazan, 2023). However, research specifically examining Digital Entrepreneurial Literacy as a
primary determinant of Entreprencurial Intention remains relatively limited, despite the increasing digitalization
of economic and business activities.

This limitation suggests that the relationship between Digital Entrepreneurial Literacy and Entreprenecurial
Intention has not yet been fully explained. Possessing digital competencies does not automatically motivate
individuals to pursue entrepreneurship as a career path. Students may be proficient in using digital technologies
but still lack the ability to identify viable business opportunities. Therefore, a mechanism is needed to explain
how digital entrepreneurial competencies are translated into entrepreneurial intentions. Research on technology
adoption indicates that effective use of digital technologies can strengthen entrepreneurial capabilities and foster
a positive orientation toward digital business activities (Y. Chen & Zhao, 2022). Furthermore, perceptions of
usefulness and ease of use have been found to contribute to entrepreneurial capability development in digital
environments (Shen et al., 2023).

One concept that may explain this mechanism is Opportunity Recognition. In entrepreneurship literature,
Opportunity Recognition refers to an individual’s ability to identify, evaluate, and exploit business opportunities
arising from environmental changes, market needs, and technological developments. This capability is widely
regarded as the foundation of entrepreneurial processes because it serves as the starting point for new venture
creation (Argade et al., 2021). Opportunity Recognition is influenced not only by individual characteristics but
also by access to information, social networks, and supportive environments that facilitate opportunity exploration
(Prokop & Thompson, 2022). In the digital era, expanded access to information enables individuals to discover
entrepreneurial opportunities that may have been difficult to identify through traditional means (Kreuzer et al.,
2022).

A growing body of evidence suggests that Opportunity Recognition is a learnable competency that can be
developed through education, training, and entrepreneurial experience. Entrepreneurship education has been
shown to improve students’ abilities to identify and evaluate promising business opportunities (Nafukho &
Mansour, 2023). Such abilities are strengthened through increased entrepreneurial alertness and self-efficacy
developed during learning processes (Goktan & Gupta, 2021). Moreover, environments characterized by social
legitimacy, strong networks, and supportive policies facilitate access to valuable information and enhance
opportunity recognition capabilities (Hinderer & Kuckertz, 2022). Technological advancements further accelerate
this process by enabling individuals to obtain real-time market information and access broader entrepreneurial
ecosystems (Zhu et al., 2024).

Opportunity Recognition has also been increasingly recognized as a mediating mechanism linking various
antecedent factors to Entreprencurial Intention. Previous studies have demonstrated that Opportunity Recognition
mediates the relationship between entrepreneurial attitude and entrepreneurial intention among university students
(Ledi et al., 2022). Other studies have found that entrepreneurial experience and entrepreneurship education
contribute to entrepreneurial intention through enhanced opportunity recognition capabilities (Alhemimah, 2022;
Loan et al., 2021). Similarly, the relationship between entrepreneurial self-efficacy and entrepreneurial intention
has been found to operate through Opportunity Recognition (Dar et al., 2023). In contemporary entrepreneurship
models, Opportunity Recognition is frequently positioned alongside other cognitive constructs as an important
mediating pathway explaining the formation of entrepreneurial intention (Bouarir et al., 2023; Wu et al., 2022).
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Nevertheless, empirical studies investigating the mediating role of Opportunity Recognition in the relationship
between Digital Entrepreneurial Literacy and Entrepreneurial Intention remain scarce.

Based on the foregoing discussion, several research gaps can be identified. First, studies on Digital Entrepreneurial
Literacy have predominantly focused on the development of digital competencies and entrepreneurial skills rather
than on entrepreneurial intention outcomes among university students (Vall-llosera et al., 2022). Second, although
Opportunity Recognition has been widely validated as a mediating variable in entrepreneurship research,
empirical evidence linking Digital Entrepreneurial Literacy, Opportunity Recognition, and Entrepreneurial
Intention within a single framework remains limited. Third, much of the existing evidence has been generated in
developed-country contexts, leaving uncertainty regarding the applicability of these findings to students in
developing economies. Addressing these gaps, this study aims to examine the effect of Digital Entrepreneurial
Literacy on Entrepreneurial Intention through Opportunity Recognition among university students. The novelty
of this study lies in integrating digital entrepreneurial literacy and opportunity recognition perspectives into a
single mediation model to explain the formation of entrepreneurial intention. The findings are expected to
contribute to the advancement of digital entrepreneurship literature while providing practical implications for
higher education institutions in designing more effective learning strategies to foster entrepreneurial readiness in
the digital era.

Literature Review & Hypothesis Development

Human Capital Theory

Human Capital Theory explains that investments in education, training, knowledge acquisition, and skills
development enhance individuals' productive capacities and influence their economic behavior. According to this
theory, individuals who possess higher levels of knowledge and competencies are more likely to identify
opportunities, make informed decisions, and achieve superior outcomes in economic activities (Urban et al., 2022;
Yami et al., 2021).

In entrepreneurship research, Human Capital Theory is frequently used to explain how educational experiences
and skill development contribute to entrepreneurial capabilities. Entrepreneurial competencies are considered
valuable forms of human capital because they enable individuals to recognize market opportunities, evaluate
business prospects, and effectively manage entrepreneurial activities. The development of digital technologies has
further expanded the scope of human capital by emphasizing the importance of digital competencies alongside
traditional entrepreneurial skills (Simovi¢ et al., 2023; Sondak et al., 2025).

In this context, Digital Entrepreneurial Literacy represents a specific form of human capital that combines digital
literacy and entreprencurial competencies. Individuals with strong digital entrepreneurial literacy possess the
knowledge and skills required to utilize digital technologies, identify business opportunities in digital
environments, and develop innovative entrepreneurial solutions. Therefore, Human Capital Theory provides a
theoretical foundation for understanding how Digital Entrepreneurial Literacy contributes to entrepreneurial
outcomes through the enhancement of entrepreneurial capabilities.

Entrepreneurial Opportunity Theory

Entrepreneurial Opportunity Theory emphasizes that entrepreneurship begins with the identification and
exploitation of opportunities. According to this perspective, opportunities do not automatically translate into
entrepreneurial activities unless individuals are capable of recognizing, evaluating, and acting upon them.
Opportunity recognition is therefore considered one of the most fundamental entrepreneurial competencies
because it serves as the starting point for venture creation and business development (Argade et al., 2021; Prokop
& Thompson, 2022).

The theory suggests that opportunity recognition is influenced by both individual and environmental factors.
Individual knowledge, prior experiences, and cognitive abilities shape how people perceive potential
opportunities, while access to information, social networks, and institutional support facilitate opportunity
discovery (Hinderer & Kuckertz, 2022; Weng et al., 2021). As a result, individuals possessing greater knowledge
and broader access to information are more likely to recognize valuable entrepreneurial opportunities.

In the digital era, opportunity recognition has become increasingly dependent on the ability to utilize digital
technologies and access digital ecosystems. Digital platforms, online communities, and technological innovations
provide new sources of information that enable entrepreneurs to identify emerging market needs and business
possibilities. Therefore, Entrepreneurial Opportunity Theory provides a foundation for explaining how Digital
Entrepreneurial Literacy enhances individuals’ ability to recognize entrepreneurial opportunities.

Theory of Planned Bahavior (TPB)

Theory of Planned Behavior explains that behavioral intention is determined by attitude toward the behavior,
subjective norms, and perceived behavioral control. These three components collectively influence an individual’s
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willingness to engage in a particular behavior, with intention being the most immediate predictor of actual
behavior (Liu & Peng, 2025; Maheshwari et al., 2022).

Entrepreneurial Intention is one of the most extensively studied applications of TPB in entrepreneurship research.
Previous studies consistently demonstrate that positive attitudes toward entrepreneurship and strong perceptions
of entrepreneurial capability significantly increase individuals’ intentions to start a business (Lin et al., 2022;
Lopes et al., 2022). Although the effect of subjective norms varies across contexts, TPB remains one of the most
robust theoretical frameworks for explaining entrepreneurial intention among university students (Vasquez et al.,
2023; Wang et al., 2021).

Furthermore, cognitive processes such as opportunity evaluation and opportunity recognition are closely
associated with the formation of entrepreneurial intention. Individuals who are capable of identifying promising
business opportunities tend to develop stronger confidence and motivation to pursue entreprencurial careers. Thus,
TPB provides a theoretical foundation for understanding Entrepreneurial Intention as the outcome of cognitive
and behavioral processes related to entrepreneurship.

Digital Entrepreneurial Literacy and Entrepreneurial Intention

Digital Entrepreneurial Literacy refers to the integration of digital literacy and entrepreneurial competencies that
enable individuals to identify digital business opportunities, utilize digital technologies, and create entrepreneurial
value through digital platforms (Rizal et al., 2022). As digital transformation reshapes economic activities,
entrepreneurial success increasingly depends on the ability to leverage technology for innovation, marketing,
communication, and business development (Gongalves et al., 2023).

Human Capital Theory suggests that individuals who possess higher levels of relevant knowledge and
competencies are more likely to engage in productive economic activities. In entrepreneurial contexts, Digital
Entrepreneurial Literacy equips students with knowledge and skills that increase their confidence and
preparedness for entrepreneurial activities. Empirical studies indicate that digital competencies contribute to
entrepreneurial capability development and positively influence entrepreneurial behavior and intentions (Chen &
Zhao, 2022; Shen et al., 2023).

Moreover, technology adoption frameworks suggest that digital knowledge enhances perceived usefulness and
perceived capability, which subsequently strengthen entrepreneurial motivation and intention (Chen & Zeng,
2024; Rosmayanti et al., 2022). Therefore, students with higher levels of Digital Entrepreneurial Literacy are
expected to exhibit stronger Entrepreneurial Intention.

H1: Digital Entrepreneurial Literacy affects Entrepreneurial Intention.

Digital Entrepreneurial Literacy and Opportunity Recognition

Digital Entrepreneurial Literacy provides individuals with the knowledge and skills necessary to navigate digital
environments and identify emerging business opportunities. Through digital technologies, individuals gain access
to broader information sources, market trends, consumer preferences, and entrepreneurial ecosystems that
facilitate opportunity discovery (Rizal et al., 2022).

Entrepreneurial Opportunity Theory argues that opportunity recognition depends heavily on individuals’
knowledge bases and information-processing capabilities. Digital competencies enhance individuals’ ability to
gather, interpret, and utilize information for entrepreneurial purposes. Consequently, students with stronger digital
entrepreneurial literacy are more likely to recognize entrepreneurial opportunities arising from technological
developments and changing market conditions (Kreuzer et al., 2022).

Previous studies have demonstrated that entrepreneurship education and competency development contribute
significantly to opportunity recognition by enhancing entrepreneurial alertness and awareness (Hershmann et al.,
2022; Nafukho & Mansour, 2023). Therefore, Digital Entrepreneurial Literacy is expected to positively influence
Opportunity Recognition.

H2: Digital Entrepreneurial Literacy affects Opportunity Recognition.

Opportunity Recognition and Entrepreneurial Intention

Opportunity Recognition is widely regarded as a critical entrepreneurial capability because entrepreneurial action
typically begins when individuals identify viable opportunities worth pursuing. Individuals who are capable of
recognizing attractive business opportunities tend to perceive entrepreneurship as more feasible and desirable,
thereby strengthening their entrepreneurial intention (Gonzales & Gevero, 2024).

From the perspective of Theory of Planned Behavior, recognizing entrepreneurial opportunities contributes to
more favorable attitudes and stronger perceptions of behavioral control regarding entrepreneurial activities. When
students perceive that viable opportunities exist, they become more confident in their ability to establish and
manage a business successfully (Ledi et al., 2022).
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Empirical evidence consistently supports the positive relationship between Opportunity Recognition and
Entrepreneurial Intention across different educational and entrepreneurial contexts (Dar et al., 2023; Loan et al.,
2021). Accordingly, students with stronger opportunity recognition capabilities are expected to exhibit higher
entrepreneurial intention.

H3: Opportunity Recognition affects Entrepreneurial Intention.

The Mediating Role of Opportunity Recognition

Although Digital Entrepreneurial Literacy provides students with valuable knowledge and competencies, its
influence on Entrepreneurial Intention may not always occur directly. Human Capital Theory suggests that
knowledge and competencies generate outcomes through cognitive processes that transform resources into
entrepreneurial action. In this regard, Opportunity Recognition serves as a critical mechanism through which
digital entrepreneurial competencies are translated into entrepreneurial intentions.

Students with higher levels of Digital Entreprencurial Literacy possess greater access to information, stronger
digital competencies, and broader awareness of emerging business opportunities. These advantages improve their
ability to recognize entrepreneurial opportunities, which subsequently increases their motivation to pursue
entrepreneurial careers. Therefore, Opportunity Recognition functions as an important cognitive bridge
connecting digital entrepreneurial competencies and entrepreneurial intention.

Previous studies have demonstrated that Opportunity Recognition mediates the effects of entrepreneurial attitudes,
entrepreneurial education, entrepreneurial experience, and entrepreneurial self-efficacy on Entrepreneurial
Intention (Dar et al., 2023; Ledi et al., 2022; Loan et al., 2021). However, limited research has examined its
mediating role in the relationship between Digital Entrepreneurial Literacy and Entrepreneurial Intention.
Therefore, the following hypothesis is proposed:

H4: Opportunity Recognition mediates the relationship between Digital Entrepreneurial Literacy and
Entrepreneurial Intention.

Digital ) H2 Opportunity
Entrepreneurial R .
o S —— ecognition
Literacy

Entrepreneurial
Intention

Figure 1. Research Model

2. RESEARCH METHODS

Methodology

This study employs a quantitative research approach using a structured questionnaire as the primary instrument
for data collection. The research investigates three variables, namely Digital Entrepreneurial Literacy as the
independent variable (X), Opportunity Recognition as the mediating variable (M), and Entrepreneurial Intention
as the dependent variable (Y). The proposed research model aims to examine both the direct effect of Digital
Entrepreneurial Literacy on Entrepreneurial Intention and the indirect effect through Opportunity Recognition.
The population of this study consists of university students in Makassar City. Students were selected as the target
population because they represent a generation that is highly exposed to digital technology and are considered
potential future entrepreneurs. The sampling technique employed is purposive sampling, whereby respondents are
selected based on predetermined criteria relevant to the objectives of the study. The criteria include: (1) being an
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active university student in Makassar City and (2) having experience using digital platforms, social media, online
marketplaces, or other digital technologies that may support entrepreneurial activities. Data were collected
through an online questionnaire distributed to eligible respondents.

The research instrument consists of 12 indicators representing the three latent variables. All indicators were
measured using a five-point Likert scale ranging from 1 = strongly disagree to 5 = strongly agree. The use of a
Likert scale is appropriate for capturing respondents’ perceptions, attitudes, and evaluations regarding digital
entrepreneurial literacy, opportunity recognition, and entrepreneurial intention.

The sample size was determined based on the rule of thumb commonly applied in Partial Least Squares Structural
Equation Modeling (PLS-SEM), which recommends a minimum sample size of 5-10 times the number of
indicators included in the research model (Hair et al., 2021). Given that the model contains 12 indicators, the
recommended sample size ranges from 60 to 120 respondents. Accordingly, this study employs 84 respondents,
which satisfies the minimum requirement for PLS-SEM analysis and is considered adequate for estimating the
proposed structural model.

Data analysis was conducted using Structural Equation Modeling based on Partial Least Squares (SEM-PLS) with
the assistance of SmartPLS software. SEM-PLS is particularly suitable for this study because it enables the
simultaneous analysis of measurement and structural models, accommodates relatively small sample sizes, and is
effective for predictive and exploratory research involving mediating variables (Hair et al., 2021). Furthermore,
SEM-PLS does not impose strict assumptions regarding data normality, making it appropriate for behavioral and
entrepreneurship research.

The analytical procedure consists of two major stages: measurement model evaluation (outer model) and structural
model evaluation (inner model). The outer model assessment aims to examine the validity and reliability of the
measurement instrument. Convergent validity is evaluated using outer loading values and Average Variance
Extracted (AVE), while discriminant validity is assessed using the Fornell-Larcker criterion and Heterotrait-
Monotrait Ratio (HTMT). Reliability is examined through Cronbach’s Alpha and Composite Reliability values.
Indicators and constructs are considered acceptable when they meet the recommended threshold values
established in the PLS-SEM literature (Hair et al., 2021).

The inner model evaluation is conducted to assess the relationships among latent variables and to test the proposed
hypotheses. This stage includes the examination of path coefficients, coefficient of determination (R?), effect size
(f?), and predictive relevance (Q?). In addition, the mediating role of Opportunity Recognition in the relationship
between Digital Entrepreneurial Literacy and Entreprencurial Intention is evaluated through indirect effect
analysis. The significance of both direct and indirect relationships is tested using the bootstrapping procedure with
a resampling technique recommended in PLS-SEM studies (Sarstedt et al., 2019). Hypotheses are accepted when
the t-statistic exceeds 1.96 and the p-value is below 0.05, indicating statistical significance at the 5 percent level.

3. RESULTS AND DISCUSSION

Result

Outer Assessment Model

This study evaluates the reflective measurement model using several key criteria, namely convergent validity,
discriminant validity, and construct reliability. Convergent validity is assessed based on outer loading values
(=0.70) and Average Variance Extracted (AVE >0.50), while construct reliability is evaluated using composite
reliability (>0.70) and Cronbach’s alpha (>0.60) (Hair et al., 2019). In addition, discriminant validity is examined
using the Fornell-Larcker criterion, where the square root of AVE for each construct must be greater than its
correlations with other constructs. The following is an image of the measurement model evaluation as follows:
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Figure 2. Reflective Meausurement Model (Outer Model)
Based on Figure 2, the results of the convergent validity assessment obtained through the PLS Algorithm indicate
that all retained indicators meet the recommended threshold values. The evaluation process also confirms the
adequacy of the measurement model after indicator purification. Digital Entrepreneurial Literacy (X) is
represented by four indicators, namely DEL1, DEL2, DEL3, and DEL4. Opportunity Recognition (M) is
represented by four indicators, namely OR1, OR2, OR3, and OR4. Meanwhile, Entrepreneurial Intention (Y) is
represented by four indicators, namely EIl, EI2, EI3, and EI4.
Table 1. Measurement Model Calculation

9
Variables Items L((?:(;gg Crg‘:;ﬁ:‘h s Rho_ C AVE
Digital Entrepreneurial Literacy (X) DEL 1 0.710 0.770 0.850 0.588
DEL 2 0.815
DEL 3 0.765
DEL 4 0.773
Opportunity Recognition (M) OR 1 0.885 0.885 0.920 0.742
OR 2 0.893
OR 3 0.825
OR 4 0.842
Entrepreneurial Intention (Y) El'l 0.829 0.858 0.906 0.708
EI2 0.912
EI 3 0.895
El 4 0.714

The results of the convergent validity assessment indicate that all indicators of Digital Entrepreneurial Literacy,
Opportunity Recognition, and Entrepreneurial Intention have outer loading values ranging from 0.710 to 0.912.
Since all outer loading values exceed the recommended threshold of 0.70, the indicators are considered valid for
measuring their respective latent constructs. Furthermore, the Average Variance Extracted (AVE) values for
Digital Entrepreneurial Literacy (0.588), Opportunity Recognition (0.742), and Entrepreneurial Intention (0.708)
are all above the minimum criterion of 0.50, demonstrating that each construct possesses adequate convergent
validity and explains more than half of the variance of its indicators.

The reliability test results presented in Table 1 further confirm the adequacy of the measurement model. The
composite reliability (pc) values range from 0.850 to 0.920, exceeding the recommended threshold of 0.70, which
indicates satisfactory internal consistency among the indicators measuring each construct. Similarly, Cronbach’s
alpha values range from 0.770 to 0.885, all of which are above the minimum acceptable value of 0.70. Specifically,
Digital Entrepreneurial Literacy records a Cronbach’s alpha of 0.770 and a composite reliability of 0.850,
Opportunity Recognition records 0.885 and 0.920, while Entrepreneurial Intention records 0.858 and 0.906,
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respectively. These findings demonstrate that all constructs exhibit strong reliability and are suitable for
subsequent structural model analysis.
Table 2. Discriminant Validity

Variables DEL EI OR
Digital Entrepreneurial Literacy 0.767
Entrepreneurial Intention 0.605 0.841
Opportunity Recognition 0.643 0.767 0.862

Furthermore, the results of the discriminant validity assessment using the Fornell-Larcker criterion indicate that
the square root of the Average Variance Extracted (AVE) for each construct is greater than its correlations with
other constructs. Specifically, the square root of AVE for Digital Entrepreneurial Literacy is 0.767, which exceeds
its correlations with Entrepreneurial Intention (0.605) and Opportunity Recognition (0.643). Similarly, the square
root of AVE for Entreprencurial Intention is 0.841, which is higher than its correlation with Opportunity
Recognition (0.767) and Digital Entrepreneurial Literacy (0.605). In addition, the square root of AVE for
Opportunity Recognition is 0.862, exceeding its correlations with Digital Entrepreneurial Literacy (0.643) and
Entrepreneurial Intention (0.767). These results confirm that each construct possesses adequate discriminant
validity and is empirically distinct from the other constructs included in the model.
Overall, the results of the measurement model evaluation demonstrate that all constructs satisfy the recommended
criteria for convergent validity, discriminant validity, and reliability. All indicators exhibit satisfactory outer
loading values, the AVE values exceed the minimum threshold of 0.50, and the reliability coefficients meet the
recommended standards. Therefore, the measurement model is considered valid and reliable, indicating that the
constructs are appropriately measured and suitable for subsequent structural model evaluation.
Inner Assessment Model
The evaluation of the structural model (inner model) in this study was conducted by examining several key
indicators, namely multicollinearity, coefficient of determination (R-square), effect size (f-square), predictive
relevance (Q-square), and model fit assessed using the Standardized Root Mean Square Residual (SRMR). A VIF
value below 5 indicates the absence of multicollinearity issues, R-square values are categorized as weak (<0.25),
moderate (0.25-0.50), and substantial (0.50-0.75), f-square values of 0.02, 0.15, and 0.35 indicate small, medium,
and large effects, respectively, Q-square values of 0 indicate low predictive relevance, 0.25 moderate, and 0.50
high, while SRMR values below 0.08 indicate a good model fit, and values between 0.08 and 0.10 are considered
acceptable (Hair et al., 2019; Schermelleh-Engel et al., 2003).

Table 3. Structural Model Evaluation (Inner Model)

2
Variables VIF sqlljare Prgdict sqlfare SRMR
Entrepreneurial Intention 0.610 0.328
Opportunity Recognition 0.414 0.369
Digital Entrepreneurial Literacy 2 Entrepreneurial Intention  1-703 0.054  0.096
Digital Entrepreneurial Literacy = Opportunity Recognition  1-000 0.705
Opportunity Recognition > Entrepreneurial Intention 1.705 0.627

The results of the multicollinearity assessment indicate that the Variance Inflation Factor (VIF) values range from
1.000 to 1.705. Specifically, the relationship between Digital Entrepreneurial Literacy and Opportunity
Recognition has a VIF value of 1.000, while the relationships involving Entrepreneurial Intention have VIF values
of 1.705. Since all VIF values are well below the recommended threshold of 5.00, the structural model is free
from multicollinearity issues. Therefore, the relationships among the latent constructs can be interpreted without
concerns regarding excessive correlations among predictor variables.

The coefficient of determination (R-square) results show that Opportunity Recognition has an R-square value of
0.414, indicating that Digital Entrepreneurial Literacy explains 41.4% of the variance in Opportunity Recognition.
According to the commonly accepted criteria, this value can be categorized as moderate. Meanwhile,
Entrepreneurial Intention has an R-square value of 0.610, suggesting that Digital Entrepreneurial Literacy and
Opportunity Recognition jointly explain 61.0% of the variance in Entrepreneurial Intention. This value indicates
substantial explanatory power, demonstrating that the proposed model adequately explains students’
entrepreneurial intention.

The effect size (f-square) analysis reveals varying levels of influence among the structural relationships. Digital
Entrepreneurial Literacy has a large effect on Opportunity Recognition with an f* value of 0.705, indicating that
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digital entrepreneurial competencies play an important role in enhancing students’ ability to identify
entrepreneurial opportunities. Similarly, Opportunity Recognition exerts a large effect on Entrepreneurial
Intention with an f? value of 0.627, highlighting the critical role of opportunity recognition in shaping students’
entrepreneurial intentions. In contrast, the direct effect of Digital Entrepreneurial Literacy on Entrepreneurial
Intention is relatively small, with an f> value of 0.054, suggesting that its direct contribution is limited compared
to its indirect contribution through Opportunity Recognition.

The predictive relevance (Q-square) results further demonstrate the predictive capability of the model. The Q>
value for Opportunity Recognition is 0.369, indicating moderate predictive relevance. Meanwhile, Entrepreneurial
Intention records a Q? value of 0.328, which also falls within the moderate predictive relevance category. These
findings suggest that the model possesses adequate predictive accuracy for both endogenous constructs and is
capable of predicting the observed outcomes satisfactorily.

The assessment of model fit using the Standardized Root Mean Square Residual (SRMR) yields a value of 0.096.
Although this value is slightly above the ideal threshold of 0.08, it remains within the acceptable range of 0.08—
0.10 commonly reported in PLS-SEM studies. Therefore, the structural model can be considered to exhibit an
acceptable level of fit and is appropriate for further hypothesis testing.

Overall, the structural model evaluation demonstrates satisfactory model quality. The absence of multicollinearity
problems, moderate to substantial explanatory power, moderate predictive relevance, and acceptable model fit
collectively indicate that the proposed model is statistically adequate. Furthermore, the large effect sizes observed
for the relationships between Digital Entrepreneurial Literacy and Opportunity Recognition as well as between
Opportunity Recognition and Entrepreneurial Intention provide preliminary evidence that Opportunity
Recognition may play a central role in explaining how digital entrepreneurial competencies influence students’
entrepreneurial intentions. Consequently, the model is suitable for subsequent hypothesis testing and mediation
analysis.

Hypothesis Testing

Hypothesis testing in this study was conducted using the bootstrapping procedure in PLS-SEM, by examining the
t-statistics and p-values. A hypothesis is considered supported if the t-statistic exceeds 1.96 and the p-value is
below 0.05.

Table 4. Hypothesis Testing

T- P
Hyp.ot Model Stal.ldz.‘rd Statisti valu  Results
hesis deviation cs es
H Digital Entrepreneurial Literacy = Entrepreneurial 0.109 1.734  0.08 Insignif
! Intention 3 icant
H, Digital Entrepreneurial Literacy = Opportunity 0.069 9.299  0.00 Signifi
Recognition 0 cant
H 0.097 6.680  0.00 Signifi
} Opportunity Recognition = Entrepreneurial Intention 0 cant
H Digital Entrepreneurial Literacy = Opportunity 0.086 4.845  0.00 Signifi
4 Recognition = Entrepreneurial Intention 0 cant

The results of hypothesis testing are presented in Table 4. The findings indicate that the direct effect of Digital
Entrepreneurial Literacy on Entrepreneurial Intention is positive but not statistically significant (t = 1.734; p =
0.083). Therefore, H1 is not supported. This result suggests that students’ digital entrepreneurial literacy does not
directly increase their intention to engage in entrepreneurial activities. Although digital competencies are
important, possessing digital entrepreneurial knowledge and skills alone may not be sufficient to motivate students
to pursue entrepreneurship as a career choice.

In contrast, the effect of Digital Entrepreneurial Literacy on Opportunity Recognition is positive and highly
significant (t = 9.299; p < 0.001). Therefore, H2 is supported. This finding indicates that students with higher
levels of digital entrepreneurial literacy are better able to identify and evaluate entrepreneurial opportunities. The
result supports the argument of Human Capital Theory, which posits that knowledge and competencies enhance
individuals’ capacity to recognize and exploit economic opportunities.

Furthermore, the relationship between Opportunity Recognition and Entrepreneurial Intention is positive and
significant (t = 6.680; p <0.001). Thus, H3 is supported. This finding implies that students who are more capable
of recognizing business opportunities are more likely to develop stronger entrepreneurial intentions. The ability
to identify promising opportunities appears to increase students’ confidence and motivation to pursue
entrepreneurial careers, thereby strengthening their entrepreneurial intention
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Additionally, the mediation analysis reveals that Opportunity Recognition significantly mediates the relationship
between Digital Entrepreneurial Literacy and Entrepreneurial Intention (t = 4.845; p < 0.001). Therefore, H4 is
supported. Given that the direct effect of Digital Entrepreneurial Literacy on Entrepreneurial Intention is
insignificant, while the indirect effect through Opportunity Recognition is significant, the results indicate a full
mediation effect. This finding suggests that Digital Entrepreneurial Literacy influences Entrepreneurial Intention
only through its ability to enhance Opportunity Recognition. In other words, digital entrepreneurial competencies
contribute to entrepreneurial intention when they enable students to recognize and evaluate viable entrepreneurial
opportunities.

Overall, the hypothesis testing results highlight the central role of Opportunity Recognition in the proposed model.
While Digital Entrepreneurial Literacy does not directly influence Entrepreneurial Intention, it significantly
enhances students’ ability to recognize entrepreneurial opportunities, which subsequently drives their intention to
become entrepreneurs. These findings underscore the importance of fostering not only digital entrepreneurial
competencies but also opportunity recognition capabilities in entrepreneurship education programs aimed at
increasing entrepreneurial intention among university students.

Discussion

This study aimed to examine the effect of Digital Entrepreneurial Literacy on Entrepreneurial Intention through
Opportunity Recognition among university students in Makassar City. The findings reveal that Digital
Entrepreneurial Literacy does not have a significant direct effect on Entrepreneurial Intention but has a positive
and significant effect on Opportunity Recognition. Furthermore, Opportunity Recognition significantly influences
Entrepreneurial Intention and fully mediates the relationship between Digital Entrepreneurial Literacy and
Entrepreneurial Intention. These findings provide a deeper understanding of the mechanism through which digital
entrepreneurial competencies are translated into entrepreneurial intentions among university students.

The first finding indicates that Digital Entrepreneurial Literacy does not directly influence Entrepreneurial
Intention. This result is noteworthy because digital entrepreneurial literacy is often considered a critical factor in
encouraging individuals to engage in technology-based entrepreneurial activities. However, the findings suggest
that possessing digital competencies and entrepreneurial knowledge alone does not automatically motivate
students to pursue entrepreneurship as a career option. This outcome can be explained through the perspective of
the Theory of Planned Behavior, which argues that behavioral intention is influenced not only by knowledge and
skills but also by cognitive factors such as attitudes, perceived behavioral control, and subjective norms (Lin et
al., 2022; Lv et al., 2021; Vasquez et al., 2023). In this context, students may possess the technical ability to use
digital tools, online platforms, and digital marketing applications, yet they may not have developed a clear
perception of viable business opportunities. Consequently, digital entrepreneurial competencies alone may be
insufficient to generate entrepreneurial intention.

This finding also suggests that the relationship between Digital Entrepreneurial Literacy and Entrepreneurial
Intention is more complex than often assumed in previous studies. Earlier research has argued that integrating
digital literacy with entrepreneurship education can strengthen entrepreneurial intention by enhancing individuals’
capacity to utilize digital technologies for venture creation and business development (Chen & Zeng, 2024; Shen
et al., 2023). However, the present findings indicate that digital competencies do not necessarily translate directly
into entrepreneurial aspirations. Students require an additional cognitive process that enables them to connect their
digital capabilities with concrete entrepreneurial opportunities. Therefore, this study extends the existing literature
by demonstrating that the influence of Digital Entrepreneurial Literacy on Entrepreneurial Intention may operate
indirectly rather than directly, particularly among university students who are still exploring potential career
pathways.

In contrast, the results show that Digital Entrepreneurial Literacy has a positive and significant effect on
Opportunity Recognition. This finding supports the view that digital entrepreneurial literacy enables individuals
to access broader information sources, identify market needs, and explore emerging business opportunities
through digital technologies (Gongalves et al., 2023; Rizal et al., 2022). Students with higher levels of digital
entrepreneurial literacy are more capable of utilizing social media, e-commerce platforms, digital analytics tools,
and online information networks to understand consumer behavior and market trends. Such capabilities enhance
their ability to identify and evaluate entrepreneurial opportunities that may otherwise remain unnoticed.

The findings also reinforce the argument that Opportunity Recognition is a learnable competency that can be
developed through education and training. Previous studies have consistently demonstrated that educational
experiences contribute to opportunity recognition by enhancing entrepreneurial alertness, self-efficacy, and
information-processing capabilities (Goktan & Gupta, 2021; Hershmann et al., 2022; Lim et al., 2021; Nafukho
& Mansour, 2023). In the context of this study, Digital Entreprencurial Literacy can be viewed as a form of human
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capital that expands students’ access to information and technological resources, thereby strengthening their
ability to identify entrepreneurial opportunities. This finding is also consistent with Human Capital Theory, which
emphasizes that investments in knowledge and skills increase individuals’ capacity to make productive economic
decisions and engage in entrepreneurial activities.

The results further demonstrate that Opportunity Recognition has a positive and significant effect on
Entrepreneurial Intention. This finding confirms that the ability to recognize opportunities is a key determinant of
entrepreneurial intention among university students. Students who can identify market opportunities, recognize
unmet consumer needs, and evaluate the potential value of business ideas are more likely to develop stronger
intentions to engage in entrepreneurial activities. This result is consistent with the widely accepted view that
opportunity recognition lies at the core of the entrepreneurial process because it serves as the link between
entrepreneurial ideas and entrepreneurial action (Argade et al., 2021; Prokop & Thompson, 2022; Weng et al.,
2021).

Moreover, this finding supports previous empirical evidence highlighting the important role of Opportunity
Recognition in shaping Entrepreneurial Intention. The ability to recognize opportunities enables individuals to
perceive entrepreneurship as a feasible and attractive career option. When students identify opportunities that
align with their skills, resources, and interests, their perception of risk tends to decrease while their confidence in
achieving entrepreneurial success increases. As a result, they become more willing to pursue entrepreneurial
careers. This finding is in line with the work of Gonzales & Gevero (2024), who identified Opportunity
Recognition as a central characteristic within university entrepreneurial ecosystems, and with Ledi et al. (2022),
who demonstrated that Opportunity Recognition serves as an important cognitive mechanism linking
entrepreneurial attitudes to Entrepreneurial Intention.

The most significant finding of this study concerns the full mediating role of Opportunity Recognition in the
relationship between Digital Entrepreneurial Literacy and Entrepreneurial Intention. The analysis reveals that the
direct effect of Digital Entrepreneurial Literacy on Entrepreneurial Intention is insignificant, whereas the indirect
effect through Opportunity Recognition is significant. This finding suggests that digital entrepreneurial
competencies enhance entrepreneurial intention only when they are translated into the ability to identify viable
entrepreneurial opportunities. In other words, students are not motivated to become entrepreneurs simply because
they possess strong digital literacy; rather, they become motivated when their digital competencies help them
recognize and evaluate promising business opportunities.

This full mediation effect extends the growing body of literature emphasizing Opportunity Recognition as a
critical cognitive mechanism in entrepreneurial intention formation. Previous studies have shown that Opportunity
Recognition mediates the relationship between business experience and Entrepreneurial Intention (Loan et al.,
2021), between entrepreneurship education and Entrepreneurial Intention (Alhemimah, 2022), and between
entrepreneurial self-efficacy and Entrepreneurial Intention (Dar et al., 2023). The present study contributes
additional empirical evidence by demonstrating that Opportunity Recognition also mediates the relationship
between Digital Entrepreneurial Literacy and Entrepreneurial Intention. Therefore, the findings strengthen the
argument that Opportunity Recognition functions as a central pathway through which various forms of knowledge,
competencies, and experiences influence entrepreneurial intention.

From a theoretical perspective, this study contributes to the development of both Human Capital Theory and the
Theory of Planned Behavior within the context of digital entrepreneurship. The findings indicate that digital
entrepreneurial competencies, as a form of human capital, do not automatically generate entrepreneurial intention.
Instead, these competencies must be internalized through a cognitive process of opportunity recognition before
influencing students’ entrepreneurial aspirations. This finding enriches the understanding of how entrepreneurial
intentions are formed by highlighting the importance of intermediary cognitive mechanisms.

From a practical perspective, the results suggest that universities should not focus solely on improving students’
digital skills through technology training or digital marketing courses. Entrepreneurship education programs
should also be designed to strengthen students’ ability to identify, evaluate, and develop business opportunities in
digital environments. Learning approaches based on real-world projects, business simulations, startup incubation
activities, and exposure to digital entrepreneurial ecosystems may be particularly effective in fostering opportunity
recognition. By enhancing students’ capacity to recognize entrepreneurial opportunities, higher education
institutions can more effectively translate digital entrepreneurial competencies into stronger entrepreneurial
intentions and contribute to the development of future entrepreneurs in the digital economy.
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5. Conclusion and Suggestion

This study examines the relationship between Informal Entrepreneurship Education, Entrepreneurial Mindset, and
SDG-Oriented Entrepreneurial Intention. The findings reveal that Informal Entrepreneurship Education does not
directly influence SDG-oriented entrepreneurial intention. However, it has a positive and significant effect on
Entrepreneurial Mindset, which in turn significantly influences SDG-Oriented Entrepreneurial Intention.
Furthermore, Entrepreneurial Mindset is found to fully mediate the relationship between Informal
Entrepreneurship Education and SDG-Oriented Entrepreneurial Intention.

These results indicate that informal learning alone is insufficient to directly foster sustainability-oriented
entrepreneurial intention. Instead, its impact operates through the development of entreprencurial mindset as a
key cognitive mechanism. Therefore, the formation of sustainability-oriented entrepreneurial intention is an
indirect and complex process that requires not only experiential learning but also the internalization of
entrepreneurial thinking aligned with sustainability values.

6. Limitiations and Future Research

Partical Implications

The findings suggest that efforts to promote entrepreneurship among students should not rely solely on informal
or experiential learning approaches. Educational institutions and policymakers need to design programs that
explicitly focus on developing entrepreneurial mindset, particularly by integrating sustainability values such as
social responsibility and environmental awareness. Combining practical experiences with reflective and value-
based learning approaches can enhance students’ readiness to engage in SDG-oriented entreprencurship.
Research Recommendations

Future studies are recommended to incorporate additional variables such as sustainability awareness,
environmental values, or institutional support to better explain SDG-oriented entrepreneurial intention. Expanding
the research context beyond a single group of students and employing longitudinal designs may also provide
deeper insights into the dynamic process of entrepreneurial intention formation over time.
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