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ABSTRACT 

This study examines the determinants of formalization in ventures led by university graduates within the 
context of an emerging economy. Based on a census of 75 initiatives from undergraduate graduates of the State 
Polytechnic University of Carchi (UPEC, Ecuador), an institution that integrates a mandatory three-course 
entrepreneurship track into its 16 degree programs, a mixed methodology was applied, incorporating logistic 
regression, latent class analysis, and moderate mediation models. The results challenge linear perspectives: 
higher education does not guarantee formalization, as 58.7% of the ventures remain informal. The strongest 
predictor of formalization is a non-economic sustainability orientation (OR = 3.46), suggesting that the pursuit 
of institutional legitimacy, rather than immediate economic benefits, motivates formal integration. Three 
latent strategic profiles were identified: Institutional Entrepreneurs (hybrid, highly formal), Traditional 
Entrepreneurs, and Subsistence Entrepreneurs (informal, focused on the economy). A critical finding is the 
overrepresentation of technical graduates in the subsistence-level employment profile. The temporal analysis 
reveals that the longer the business has been in operation, the more the concept of sustainability influences the 
relationship between education and formal employment. The study contributes to the theory by proposing a 
contingent model that integrates human capital and institutions, with implications for the design of 
differentiated educational and support policies in similar contexts. 

KEYWORDS: University entrepreneurship, business formality, sustainability, university graduates, 
strategic heterogeneity. 
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1. INTRODUCTION 

The role of entrepreneurship as a catalyst for 
economic dynamism, innovation, and job creation is 
a cornerstone of contemporary development 
discourse. Within this paradigm, university 
graduates are frequently positioned as pivotal agents 
of change, possessing the human capital necessary to 
launch businesses that are not only economically 
viable but also integrated into the formal economy 
and aligned with the broader imperatives of 
sustainability (Filser et al., 2019). This expectation 
stems from human capital theory, which posits that 
education enhances cognitive abilities, technical 
skills, and market awareness, thereby increasing the 
likelihood of entrepreneurial success and 
formalization (López-Solís et al., 2025). 
Consequently, fostering graduate entrepreneurship 
has become a strategic priority for higher education 
institutions and policymakers worldwide, conceived 
as a conduit for translating academic knowledge into 
productive, formal, and sustainable economic 
activity. 

However, this seemingly linear trajectory from 
university education to high-quality, formal 
entrepreneurship is fraught with complexities, 
particularly in the institutional contexts of emerging 
economies. A persistent and substantial informal 
sector coexists with formal economic structures, 
presenting entrepreneurs with a fundamental 
strategic choice: assume the costs of formal 
registration and regulatory compliance, or operate 
informally, often as a rational response to regulatory 
burdens, limited state capacity, and restricted access 
to finance (Albatran & Atikbay, 2025). While 
informal entrepreneurship is often associated with 
subsistence activities and low human capital, 
evidence increasingly suggests that highly educated 
individuals may also choose or remain in the 
informal sector, challenging the deterministic view of 
education as an automatic formalizing force (Simba 
et al., 2023). This phenomenon raises critical 
questions about the actual mechanisms through 
which university-level human capital interacts with 
institutional environments to shape entrepreneurial 
trajectories, suggesting that the decision to formalize 
is a nuanced calculation influenced by factors beyond 
mere technical ability. 

Simultaneously, the concept of business value is 
undergoing a profound transformation. The 
traditional profit-maximization paradigm is being 
replaced by a more holistic conception of sustainable 
entrepreneurship, which seeks to harmonize 
economic, social, and environmental objectives 
(Jurgelevičius et al., 2025). For graduate 

entrepreneurs, this broadens the spectrum of 
potential business approaches. They can pursue 
purely commercial opportunities, adopt social or 
environmental missions, or navigate the hybrid 
space where multiple value propositions coexist 
(Doherty & Kittipanya-Ngam, 2021). This orientation 
toward sustainability is not merely an ethical choice 
but can be a core strategic element, influencing a 
company's legitimacy, its access to market niches, 
and its relationships with stakeholders such as 
impact investors, conscious consumers, and public 
grant agencies (Tsourela et al., 2025). However, the 
interplay between these sustainability orientations 
and the fundamental decision to formalize remains 
largely unexplored in theory, especially in resource-
constrained environments where economic survival 
might be presumed to overshadow other 
considerations. 

The theoretical frameworks for understanding 
these dynamics remain somewhat isolated. 
Institutional theory illuminates the search for 
legitimacy but often underestimates the role of 
individual agency and human capital. Human capital 
theory, in turn, emphasizes individual endowments 
while frequently treating the institutional and 
cognitive filters through which these endowments 
are deployed as a “black box.” A more integrative 
perspective is needed, one that examines how the 
disciplinary imprint of university education shapes 
cognitive frameworks and value priorities, which in 
turn condition how entrepreneurs perceive and 
respond to institutional pressures for formality and 
sustainability (Erlei et al., 2022). Furthermore, the 
entrepreneurial process is inherently temporal (Bao 
et al., 2021). The relationship between formative 
education, initial strategic orientation, and eventual 
outcomes such as formalization is unlikely to be 
static; it can evolve through experiential learning and 
as businesses accumulate operational history and 
resources (Burch et al., 2019). This temporal 
dimension adds a critical layer of complexity to 
causal analyses. 

A significant limitation in the existing literature is 
the tendency to treat "graduate entrepreneurs" as a 
homogeneous category, employing variable-
centered approaches that estimate average effects. 
This obscures the potential existence of distinct and 
internally consistent strategic profiles or archetypes 
within the population. Latent heterogeneity may 
exist, where subgroups of graduates follow 
significantly different logics—for example, 
"subsistence" entrepreneurs who leverage skills for 
informal survival, "traditional" formal entrepreneurs 
focused on commercial returns, and "institutional" 
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entrepreneurs who use formalization as a tool to 
legitimize hybrid social-commercial missions (Plak, 
2022). Uncovering such profiles requires person-
centered analytical techniques and could explain 
contradictory findings in the literature, revealing that 
the effects of determinants such as academic 
discipline or location are contingent on the 
entrepreneur's underlying strategic configuration. 

To address these interconnected gaps, this 
research analyzes the entrepreneurial ventures of 
university graduates in an emerging economy, 
proposing and evaluating a contingent model. This 
model examines the association between academic 
training and territorial context with formal status, 
highlights the role of non-economic sustainability 
orientations as key drivers of formalization, 
identifies latent strategic profiles among 
entrepreneurs, and unravels the dynamic 
mechanisms through which education influences 
formalization, mediated by conceptions of 
sustainability and moderated by time. By integrating 
theoretical perspectives on human capital, 
institutional capital, and legitimacy, and through a 
mixed-methods analytical strategy that combines 
advanced inferential models with latent class 
analysis, the study seeks to offer an empirically 
grounded and contextually rooted understanding of 
the phenomenon. The findings aim to enrich the 
theoretical discourse on entrepreneurship in 
developing economies and generate input for the 
design of differentiated and effective university 
policies and interventions. 

2. METHODS 

2.1. Institutional context and origin of the data 

This study was conducted within the specific 
context of the State Polytechnic University of Carchi 
(UPEC), a public institution located in the city of 
Tulcán, Carchi province, in northern Ecuador. UPEC 
offers 16 undergraduate programs in the areas of 
applied sciences, engineering, and administrative 
and social sciences, with an undergraduate student 
population of 5,155 as of December 2025. During the 
same period, the institution registered 133 
enrollments in its graduate programs. A distinctive 
component of its educational model is the cross-
cutting integration, across all undergraduate 
programs, of a mandatory entrepreneurship track. 
This track consists of three sequential courses taught 
in the fourth, fifth, and sixth semesters, respectively: 
entrepreneurial behaviors, creativity and innovation, 
and entrepreneurship. The primary data for this 
research were officially and exclusively provided by 
UPEC's Community Engagement Unit and Alumni 

Relations Unit. These units maintain a continuous 
monitoring system for their graduates, using 
standardized instruments to collect information 
about their employment status and the 
characteristics of their businesses. For this study, 
only graduates of undergraduate programs were 
considered, excluding postgraduate students. 

2.2. Study design and analytical population 

An observational, cross-sectional, and 
quantitative design was adopted. The study 
population consisted of all UPEC graduates who, 
according to institutional records at the time of the 
study, declared having an active business as their 
primary occupation. After a data cleaning and 
consistency validation process, a final census 
database was compiled with a total of 75 businesses. 
Since the study included all available cases that met 
the criteria (a census of the accessible population), no 
sampling technique was applied. This eliminates 
sampling error but limits statistical generalization to 
contexts beyond this specific group of UPEC 
graduates. 

2.3. Variables and measurement 

The central dependent variable was the formal 
status of the business, operationalized as a 
dichotomous variable where 1 corresponds to 
"Formal" (business registered with the Internal 
Revenue Service -SRI- and/or the Superintendency 
of Companies of Ecuador) and 0 to "Informal" 
(without such registration). Important independent 
variables included academic background, 
categorized according to the area of knowledge of the 
16 UPEC degree programs; the sustainability 
dimension prioritized by the business, based on the 
graduate's self-report; the business's age in months; 
the type of main offering (product or service); and the 
geographic location of operations. All variables were 
extracted and coded from the instruments 
administered by the institutional units. 

2.4. Analytical Strategy 

The analytical strategy was designed sequentially 
and comprehensively to address the research 
objectives. It began with a univariate descriptive 
analysis to characterize the sample. Subsequently, a 
bivariate inferential analysis was conducted to 
explore preliminary associations. The core of the 
quantitative approach consisted of applying three 
complementary multivariate techniques: a logistic 
regression model to identify net predictors of 
formality, a latent class analysis to uncover 
unobserved heterogeneous strategic profiles, and a 
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moderated mediation model to examine the 
underlying causal mechanisms between the 
variables. 

2.5. Analytical construction, econometric 
specification, inference and validity 

The construction of the analytical variables is 
geared towards ensuring their theoretical coherence 
and statistical adequacy within the framework of 
binary choice models. Academic seniority is defined 
as the number of years elapsed between the 
graduate's graduation date and the study's reference 
year, with the purpose of capturing the temporal 
dimension of the educational trajectory on a 
continuous scale compatible with maximum 
likelihood estimators. 

Territorial location is operationalized through a 
set of indicator variables for each spatial level 
considered. This strategy allows for the identification 
of systematic differences associated with the 
geographic context within the econometric 
specification. The operating time of the venture is 
transformed from its original ordinal scale to a 
continuous scale expressed in months, with the aim 
of preserving inter-individual variability and 
improving the efficiency of the estimators. The 
orientation toward sustainability is classified into 
economic, social, and environmental categories, 
complemented by a residual category for hybrid 
initiatives, which allows for their incorporation into 
alternative specifications of the model. 

The probability of formalizing the venture is 
modeled using a binary choice logit model. The 
functional relationship between the covariate vector 
and the dependent variable is formally expressed in 
Equation (1): 

 

      P(Fi = 1 ∣ Xi) =
eXi𝛽

1+eXi𝛽
                           Equation 1 

 
Where Fi denotes the observed formalization 

status of venture i, Xi is the vector of explanatory 
variables, and 𝛽 is the vector of parameters to be 
estimated 

The parameters are estimated using maximum 
likelihood and the coefficients are interpreted in 
terms of odds ratios and average marginal effects, 
which allows us to evaluate the relative contribution 
of academic and territorial determinants to the 
probability of formalization. 

Statistical inference is based on likelihood ratio 
tests for the joint significance of the model and Wald 
tests for individual parameter comparisons. The 
quality of fit is assessed using the Hosmer- 
Lemeshow statistic and the area under the ROC 

curve, as indicators of calibration and discriminant 
capacity. 

The robustness of the results is examined by re-
estimating the model under alternative specifications 
that consider different levels of territorial 
aggregation and the inclusion or exclusion of the 
sustainability variable as an explanatory covariate. 
The stability of the coefficients is assessed by 
comparing signs, relative magnitudes, and 
significance levels between models. 

Computational reproducibility is ensured 
through the use of documented statistical 
environments in R and Python, with versioned 
scripts that allow replication of the complete 
cleaning, transformation, and estimation workflow. 
Internal validity is supported by the use of an 
accessible population census and the standardization 
of analytical procedures. External validity is limited 
to the institutional and territorial context of the State 
Polytechnic University of Carchi; therefore, 
generalization to other settings requires explicit 
assumptions of structural comparability. 

2.5.1. Latent profile analysis.  

To identify homogeneous subpopulations not 
directly observed, a Latent Class Analysis (LCA) was 
performed using the key categorical variables (type 
of offer, formal status, sustainability dimension, 
career, and location). The optimal number of classes 
was determined using information criteria (AIC, BIC) 
and goodness-of-fit measures (entropy). This 
analysis complements the regression models by 
capturing strategic heterogeneity within the sample. 

2.5.2 Analysis of Causal Mechanisms.  

To examine the mediating and moderating 
relationships between the variables, a moderate 
mediation model was specified. It was assessed 
whether the effect of university degree on formality 
was mediated by the sustainability dimension, and 
whether this indirect effect was moderated by the age 
of the business. The analyses were performed using 
resampling -based process regression. bootstrap 
(5,000 samples) to obtain robust confidence intervals. 

2.5.3. Selection of the final Model.  

The final specification of the logit model was 
derived from an iterative process that began with the 
inclusion of all theoretically relevant variables. Using 
likelihood ratio tests and parsimony criteria, 
predictors that did not contribute significantly to the 
model fit or that exhibited high collinearity were 
eliminated. Theoretically relevant interactions were 
tested, retaining only those that were statistically 
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significant. 
 

2.6. Ethical and Bioethical Considerations 

The study is governed by the principles of 
scientific integrity, respect for persons, beneficence 
and justice, in accordance with international 
guidelines for research with data of human origin 
and the current institutional regulations at the State 
Polytechnic University of Carchi. 

The database used consisted of secondary 
information provided by institutional graduate 
tracking systems. All records were anonymized 
before analytical processing, removing direct 
identifiers and any attributes that could allow for 
individual re-identification of participants. Access to 
the data was restricted to the research team, and it 
was used exclusively for academic and scientific 
purposes. 

From a bioethical perspective, the study adheres 
to the principle of non-maleficence, ensuring that the 
results are not used to stigmatize graduates or their 
businesses based on their geographical, academic, or 
socioeconomic background. The principle of 
beneficence is operationalized by orienting the 
analysis toward generating evidence that contributes 
to the design of institutional policies supporting 
entrepreneurship, formalization, and sustainability. 

The principle of autonomy is respected through 
the voluntary nature of the initial provision of 
information by graduates in institutional 
instruments, as well as through transparent 
communication of the scientific use of the data in 
associated institutional reports. Finally, the principle 
of fairness is guaranteed by treating all records 
included in the analytical database equitably, 
without arbitrary exclusions beyond the technical 
criteria of consistency and completeness of the 
information. 

3. RESULTS AND DISCUSSION 

3.1. Descriptive analysis and characterization 
of the entrepreneurial ecosystem 

The distribution of the sample (Table 1) reveals an 
ecosystem with distinctive features that require 
interpretation in light of the literature on 
entrepreneurship in developing economies. The 
predominance of product-based ventures (73.3%) 
over service-based ventures (26.7%) represents a 
significant divergence from patterns observed in 
advanced economies, where the service sector 
typically dominates the entrepreneurial landscape 
(Melchor-Duran & Villegas-Mateos, 2024). This 
productive specialization can be interpreted through 

the lens of regional comparative advantages and the 
agro-industrial heritage of the province of Carchi, 
where 62.7% of the cases are concentrated. As Rocha 
(2015) argues, regional clusters often arise from 
specific historical advantages and the availability of 
natural resources, which shape distinct patterns of 
business development and long-term regional 
trajectories. 

Table 1: Descriptive statistics of the study 
variable. 

Feature Category Frequency % 

Type of 
offer 

Product 55 73.3 

Service 20 26.7 

Formal 
status 

Formal 31 41.3 

Informal 44 58.7 

Sustainable 
dimension 

Economic 53 70.7 

Social 7 9.3 

Environmental 6 8.0 

Cultural 4 5.3 

Not specified 5 6.7 

University 
degree 

Applied 
Sciences/Engineering 

22 29.3 

Social 
Sciences/Management 

43 57.3 

Other disciplines 10 13.3 

Geographic 
location 

Carchi Province 47 62.7 

Other provinces 28 37.3 

Note: For the analysis of statistical associations, 
the variable "sustainable dimension" was recoded as 
dichotomous (economic vs. non-economic) to 
include the "unspecified" category in the analysis. 
The average tenure was 25.7 months (SD = 25.2), with 
a median of 24 months and a range of 2 to 180 
months. 

Regarding formal status, the informality rate 
(54.7%) significantly exceeds the formality rate 
(41.3%), a finding that gains theoretical relevance 
when considering university graduates. This result 
challenges the notion that higher education operates 
as an automatic mechanism for integration into the 
formal economy (Portocarrero Ramos et al., 2025), 
suggesting instead the persistence of institutional 
barriers that discourage formalization even for 
individuals with advanced human capital. The 
theory of voluntary informality (Maloney, 2004) 
could partially explain this phenomenon, where 
entrepreneurs rationally calculate that the costs of 
formalization outweigh its benefits in complex 
regulatory contexts with limited state oversight. 

The prioritization of sustainability dimensions 
reveals a pronounced emphasis on the economic 
aspect (71.6%), a pattern consistent with what Muñoz 
and Cohen (2018) describe as “pragmatic 
sustainability” in contexts characterized by 
constrained resources. This finding aligns with 
research on entrepreneurship in emerging economies 
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that documents a hierarchy of needs where financial 
viability is a prerequisite for considering broader 
social or environmental dimensions (Aguirre 
Benalcázar et al., 2025). The relative marginality of 
non-economic dimensions (social: 9.9%, 
environmental: 8.5%, cultural: 5.6%) suggests 
opportunities for educational interventions that 
broaden the conception of entrepreneurial value 
beyond the purely economic. 

3.2. Strategic configurations and their 
association with formalization 

To examine the multivariate determinants of 
formality, a binary logistic regression model was 
estimated, the results of which are presented in Table 
2. A focus on non-economic sustainability emerged 
as the strongest predictor (OR = 3.46, p = 0.027), a 
finding that substantially expands the prevailing 
theoretical framework on formalization. While 
traditional literature has primarily emphasized the 
economic benefits of formalization (Omri, 2020), our 
results highlight the importance of institutional 
legitimacy as a driver of formalization, particularly 
for ventures with social or environmental missions. 
This finding aligns with Suchman's theory of 
organizational legitimacy, which posits that 
organizations seek social validation to access 
resources and ensure their survival (Chen, 2025). 

Table 2: Logistic regression model to predict 
formality of entrepreneurship. 

Preacher β EE (β) p-value OR 

95% 
CI 
for 
OR 

Intercept -1.02 0.48 0.033 0.36 
[0.14, 
0.92] 

Non-
economic 
dimension 

1.24 0.56 0.027 3.46 
[1.15, 
10.39] 

Type: 
Service 

1.08 0.50 0.031 2.94 
[1.10, 
7.85] 

Province: 
Other 

0.72 0.52 0.168 2.05 
[0.74, 
5.70] 

Interaction: 
Non-

economic 
dimension 
× Applied 

career 

-1.85 0.91 0.042 0.16 
[0.03, 
0.91] 

Note: β: logistic regression coefficient; OR: odds 
ratio; SE(β): standard error of β; 95% CI: 95% 
confidence interval for OR. N = 68; χ² (4) = 13.28, p = 
0.010; Hosmer- Lemeshow test: p = 0.793; Area under 
the ROC curve = 0.731 (95% CI: 0.610-0.852); Pseudo 
R² (McFadden) = 0.186; Variance inflation factors < 
2.0 for all predictors. 

The magnitude of the effect (a 3.46-fold greater 

likelihood of being formal) suggests that non-
economically oriented ventures operate under 
different institutional logics, in which formality 
functions as symbolic capital that facilitates access to 
certifications, participation in public calls for 
proposals, and relationships with specialized 
stakeholders (Ferro-Soto et al., 2018). This pattern is 
consistent with research on social entrepreneurship 
that documents how formal legitimacy becomes a 
strategic resource for organizations competing in 
market niches where ethical credibility is 
fundamental (Chatterjee et al., 2021). 

The significant negative interaction between non-
economic dimension and applied career (OR = 0.16, 
p = 0.042) is a theoretically nuanced finding. This 
result suggests that the positive effect of non-
economic sustainability on formality is considerably 
attenuated among graduates of technical fields, 
possibly due to what Karaca-Atik et al. (2024) 
conceptualize as “disciplinary imprinting.” Training 
in applied sciences can foster instrumental cognitive 
frameworks that prioritize quantitative metrics and 
direct financial returns, underestimating the non-
economic benefits of formal education. This finding 
has important implications for curriculum design, 
highlighting the need to integrate content on 
institutional management, stakeholder theory, and 
holistic sustainability into technical programs 
traditionally focused on operational skills. 

3.3. Identification of latent strategic profiles 
and unobserved heterogeneity 

To capture the non-apparent diversity in the 
sample, a Latent Class Analysis (LCA) was 
performed, the results of which are presented in 
Table 3. The identification of three distinct strategic 
profiles challenges the homogeneous treatment of 
the university entrepreneur that predominates in 
previous studies (Wang et al., 2021). Class 2, 
"Institutional Entrepreneurs" (29.4% of the sample), 
constitutes the most theoretically significant finding, 
as it embodies the figure of the hybrid entrepreneur 
who combines market logics with social or 
environmental missions (Zhou & Wang, 2023). 

Table 3. Strategic profiles identified through 
Latent Class Analysis. 

Feature 
Class 1: 

Traditional 
(47.1%) 

Class 2: 
Institutional 

(29.4%) 

Class 3: 
Subsistence 

(23.5%) 

Probability of 
formality 

0.21 0.89 0.08 

Probability of 
offering 
services 

0.18 0.67 0.12 
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Probability of 
non-economic 

dimension 
0.09 0.71 0.04 

Location 
outside of 

Carchi 
31% 58% 42% 

Average tenure 
(months) 

28.4 22.1 30.8 

Graduates in 
applied 
sciences 

42.9% 15.0% 56.3% 

Model note: N = 68; BIC = 298.15; AIC = 262.84; 
Entropy = 0.81; Pearson goodness of fit test: χ² (8) = 
7.23, p = 0.512. 

This profile is characterized by a high probability 
of formality (0.89), a service orientation (0.67), and a 
prioritization of non-economic sustainability (0.71), 
configuring what Wang (2024) describes as a 
“composite institutional logic. These entrepreneurs 
appear to operate under a model where formality is 
not merely a legal requirement, but a strategic 
resource for legitimization that facilitates access to 
market niches that value social and environmental 
impact. Their relative youth (average age: 22.1 
months) suggests that this strategic configuration is 
established early on, supporting the theory of 
organizational imprinting, which posits that initial 
conditions leave lasting imprints on organizations 
(Milanov & Fernhaber, 2009). 

In contrast, Class 3, "Subsistence Entrepreneurs" 
(23.5%), shows the opposite pattern: a high 
probability of informality (0.08), product offerings 
(0.88), and an exclusive focus on economic 
sustainability (0.96). The overrepresentation of 
graduates in applied sciences in this class (56.3%) is 
particularly concerning from a human capital 
perspective, as it suggests that specialized technical 
skills are not translating into quality 
entrepreneurship. This finding aligns with research 
documenting how, in segmented labor market 
contexts, entrepreneurship can function primarily as 
a survival mechanism rather than a vehicle for 
innovation (Andersson, 2025). 

The coexistence of these profiles has important 
implications for public and educational policies. As 
Jakee and Jones-Young (2021) argue, generic 
interventions may be ineffective when distinct 
subpopulations operate under different needs and 
institutional logics. "Institutional Entrepreneurs" 
could benefit from access to impact investment 
networks and specialized certifications, while 
"Subsistence Entrepreneurs" require more basic 
interventions that reduce the costs of formalization 
and connect their technical skills with market 
opportunities. 

 

 

3.4. Temporal dynamics and mechanisms of 
entrepreneurial development 

To examine how time, training, and strategic 
orientations interact, a moderate mediation model 
was specified, the results of which are presented in 
Table 4. The results show that the influence of 
disciplinary training on formality is mediated by the 
concept of sustainability, and that this mediation is 
significantly moderated by the age of the business. 
The total indirect effect is statistically significant 
(coefficient = 0.42, p = 0.034), but more importantly, 
it varies according to age: while the effect is not 
significant for young businesses, it is substantially 
strengthened for older ones (coefficient = 0.69, p = 
0.028 for older businesses). 

This temporal pattern has important theoretical 
implications. First, it contradicts Greiner's linear 
models of organizational development, which posit 
an automatic evolution toward greater formalization 
over time (Frezatti et al., 2026). Instead, it supports 
contingent trajectory theories (Mcmullen & Dimov, 
2013), in which time functions as an amplifier of 
initial predispositions rather than as a direct 
determinant of strategic configurations. 

Second, it aligns with the literature on experiential 
learning in entrepreneurship (Politis, 2005), which 
ighlights how entrepreneurs reinterpret and act upon 
their initial mental frameworks through accumulated 
practice and environmental feedback. 

The strengthening of the seniority-mediated effect 
suggests that entrepreneurs require time to 
materialize their strategic orientations, possibly 
because formalization involves initial costs and 
bureaucratic complexities that are only justified once 
the venture has developed a degree of stability and 
clarity regarding its value model. From a resource-
based view perspective (Barney, 1991), this time 
would allow for the development of the 
organizational capabilities necessary to navigate the 
formalization process effectively. 

Table 4. Results of the moderate mediation 
analysis (Effect of career on formality via 

sustainable dimension). 

Analyzed 
effect 

Coefficient 
Standard 

error 
p-value 

95% 
confidence 

interval 

Total 
indirect 

effect 
0.42 0.21 0.034 

[0.03, 
0.86] 

With low 
seniority (-1 

DE) 
0.15 0.11 0.144 

[-0.05, 
0.39] 



6265 
FORMALITY, SUSTAINABILITY AND STRATEGIC HETEROGENEITY IN UNIVERSITY 

ENTREPRENEURSHIP IN EMERGING CONTEXTS 
 

SCIENTIFIC CULTURE, Vol. 12, No 2.1, (2026), pp. 6258-6270 

With 
average age 

0.42 0.21 0.034 
[0.03, 

0.86] 

With high 
seniority 
(+1 DE) 

0.69 0.35 0.028 
[0.08, 

1.48] 

Moderate 
mediation 

index 
0.27 0.15 0.048 

[0.01, 
0.60] 

Note: Analysis based on 5,000 resamples 
Bootstrap. Indirect effect: influence of university 
degree on formality, mediated by the sustainability 
dimension and moderated by seniority. 

4. VALIDITY AND CONSISTENCY OF 
EMPIRICAL FINDINGS 

Robustness assessment through multiple 
sensitivity analyses strengthens the inferential 
validity of the reported findings. Post-hoc power 
analysis for the logistic regression model (Table 2) 
reveals a statistical power of 78% for the observed 
effect size, a value slightly below the conventional 
threshold of 80% but adequate considering the 
exploratory nature of the study and the available 
sample size (Quach et al., 2022). This moderate power 
suggests interpretive caution for marginally 
significant effects, although it does not invalidate the 
main conclusions since the observed odds ratios 
consistently exceed 2.94, indicating associations of 
moderate to strong magnitude in practical terms. 
While the census approach (N=75) ensures complete 
coverage of the accessible population and eliminates 
sampling error, it is important to acknowledge its 
implications for statistical power. The post-hoc 
power analysis for our main logistic regression 
model (Table 2) indicated a statistical power of 78% 
for detecting the observed effect sizes, which is 
slightly below the conventional 80% threshold. This 
moderate power level suggests that our study may 
have limited sensitivity to detect smaller effects that 
could be theoretically relevant. However, this 
limitation is partially mitigated by the strength of the 
observed associations (odds ratios consistently 
exceeding 2.94) and the consistency of findings 
across multiple analytical techniques. Future 
research with larger samples would be valuable for 
confirming these patterns and exploring more 
nuanced subgroup effects. 

Fold cross-validation (k=5) yielded an average 
misclassification error of 28.6% with confidence 
intervals between 24.1% and 33.2%, values similar to 
the error of the full model. This consistency indicates 
the absence of severe overfitting, a fundamental 
criterion for generalizing predictive models in 
moderately sized samples (Teodorescu & Obreja 
Braș oveanu, 2025). The stability of the estimates was 

maintained even after excluding the three cases 
identified as influential outliers (Cook's statistic > 
0.5), where the odds ratio for the non-economic 
dimension decreased to only 2.89, maintaining 
statistical significance (p = 0.045). 

Comparison with LASSO penalty regression 
models confirmed the selection of predictors, 
addressing concerns about variable selection in 
contexts of high relative dimensionality (Kipruto & 
Sauerbrei, 2025). This methodological convergence 
supports the theoretical relevance of the factors 
identified as determinants of formality. Non-
response analysis suggests a random missing data 
mechanism (MCAR), with no systematic differences 
between complete and incomplete cases in key 
variables such as formality (χ² = 0.42, p = 0.52), 
seniority (t = 0.87, p = 0.39), and university degree (χ² 
= 1.23, p = 0.27). 

From the perspective of causal inference, these 
sensitivity analyses represent stress tests that assess 
the robustness of conclusions against potentially 
violated methodological assumptions (Alfons & 
Schley, 2025). The consistency observed across 
multiple analytical specifications and techniques 
strengthens confidence that the findings reflect 
genuine patterns in the studied population rather 
than specific methodological artifacts. 

4.1. Theoretical and practical implications and 
research agenda 

Integrating empirical findings allows us to move 
toward a contingent model of university 
entrepreneurship that recognizes the complex 
interaction between disciplinary human capital, 
strategic orientations, and temporal context. The first 
theoretical contribution consists of refining the 
theory of specific human capital (Oltulular, 2025). 
While this theory predicts that the specific skills of 
each discipline should translate directly into related 
business configurations, our results show that 
university education primarily influences cognitive 
and normative frameworks (conception of 
sustainability) rather than direct operational 
decisions. This suggests, in line with Portuguez-
Castro & Ramírez-Montoya (2025) that human 
capital acts as an "interpretive repertoire" whose 
materialization in strategic action depends on 
mediating contextual and institutional factors. 

The second contribution lies in broadening the 
understanding of business formalization beyond 
purely economic frameworks. Our findings (Table 2) 
show that the pursuit of institutional legitimacy is a 
key driver of formalization, especially for socially or 
environmentally oriented enterprises. This connects 
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with organizational legitimacy theory (Suchman, 
1995) and recent research on hybrid 
entrepreneurship (Battilana & Lee, 2014), 
highlighting how organizations with dual missions 
actively seek formal validation to access symbolic 
and material resources in niche markets. Formality 
thus emerges as a form of institutional capital that 
facilitates relationships with specialized stakeholders 
and access to certifications valued in certain 
organizational fields. 

The third contribution is temporal and 
procedural. The results of the moderate mediation 
analysis (Table 4) reveal that entrepreneurial 
trajectories follow contingent logics where time 
amplifies initial predispositions rather than directly 
determining them. This supports the view of 
entrepreneurship as a dynamic process (McMullen et 
al., 2024) where strategic configurations evolve 
through iterations of learning and contextual 
adjustment. Time operates as a resource that allows 
entrepreneurs to calibrate their actions based on 
accumulated experiences and feedback from the 
environment (Wood et al., 2021). 

The identification of latent profiles (Table 3) 
constitutes a fourth methodological and theoretical 
contribution. By revealing subpopulations with 
distinct strategic logics, the study challenges the 
homogeneous treatment of university 
entrepreneurship in the literature (Mouton et al., 
2023). The coexistence of "Institutional," 
"Traditional," and "Subsistence" Entrepreneurs 
suggests that one-size-fits-all policies may be 
ineffective or even counterproductive, supporting 
arguments in favor of differentiated interventions 
based on strategic profiles (Autio et al., 2014). 

The practical implications are multifaceted. For 
educational institutions, the results point to the need 
for curricular reforms that integrate entrepreneurial 
skills, knowledge of the institutional ecosystem, and 
the development of social capital into traditionally 
technical programs. The overrepresentation of 
applied science graduates in subsistence-level 
businesses suggests that technical universities may 
be producing human capital that, due to a lack of 
complementary skills in business management and 
institutional understanding, remains confined to 
low-productivity and informal initiatives. 

For policymakers, the study offers evidence for 
differentiated interventions. “Institutional 
Entrepreneurs” could benefit from access to impact 
investment networks, specialized certifications, and 
incubation programs focused on hybrid models. 
“Subsistence Entrepreneurs” require more basic 
interventions that reduce formalization costs, 

simplify administrative procedures, and connect 
their technical skills with market opportunities. This 
differentiation is crucial, as Autio et al. (2014) point 
out, because generic interventions can generate 
negative externalities when subpopulation exhibits 
divergent needs for policymakers, the study offers 
evidence for differentiated interventions that move 
beyond one-size-fits-all approaches. Concrete 
implementation examples could include: (1) For 
'Institutional Entrepreneurs', creating streamlined 
certification pathways for social and environmental 
ventures, establishing matchmaking platforms with 
impact investors, and developing public 
procurement preferences for formally registered 
hybrid enterprises. (2) For 'Subsistence 
Entrepreneurs', implementing graduated tax regimes 
that reduce initial compliance costs, creating mobile 
business registration units that visit rural areas, and 
developing technical assistance programs that help 
translate applied skills into market-viable formal 
businesses. This differentiation is crucial, as Autio et 
al. (2014) point out, because generic interventions can 
generate negative externalities when subpopulations 
exhibit divergent needs and institutional logics. 

The study's limitations outline a promising 
agenda for future research. The cross-sectional 
nature of the design prevents establishing definitive 
causal relationships and tracing evolutionary 
dynamics. Future longitudinal research could apply 
state transition models (survival analysis, Markov 
models) to examine how strategic profiles evolve 
over time and what factors precipitate transitions 
between informality and formality. The moderate 
sample size (N=75) limits the statistical power to 
detect small effects and perform finer subgroup 
analyses. Studies with larger samples could employ 
techniques such as multilevel regressions to capture 
nested contextual effects (region, university, faculty) 
or latent class analysis with covariates to examine 
predictors of strategic profile membership. 

Measurement based on self-reporting introduces 
potential social desirability bias, especially in 
sensitive variables such as informality. Future 
research could triangulate data with administrative 
records (internal revenue services, ministries, 
chambers of commerce) for a more objective 
measurement of formal status, and employ validated 
multidimensional scales to capture the complexity of 
constructs such as business sustainability. 
Replication in different institutional and geographic 
contexts would allow for an assessment of the 
generalizability of the identified profiles and their 
determinants. 

The future research agenda includes in-depth 
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qualitative studies exploring the identity narratives, 
decision-making mechanisms, and support networks 
that characterize each strategic profile. Experimental 
or quasi-experimental research could assess the 
effectiveness of differentiated interventions (e.g., 
management mentoring vs. linking to impact 
networks) in promoting desirable strategic 
transitions. International comparative analyses could 
determine the extent to which these profiles and their 
determinants are specific to the Andean context or 
reflect more universal patterns in emerging 
economies. 

Finally, integrating psychological variables 
(entrepreneurial self-efficacy, tolerance for 
ambiguity, future orientation) into predictive models 
of formalization would enrich our understanding of 
micro-foundational mechanisms. 

Despite these limitations, the study provides a 
nuanced and empirically grounded understanding of 
university entrepreneurship in emerging contexts. 
The findings highlight its strategic heterogeneity and 
the complex mechanisms that link disciplinary 
training, conceptions of value, operational 
timeframes, and formalization decisions. 

These contributions have implications both for 
entrepreneurship theory and for the design of 
university and public policies aimed at fostering 
more formal, innovative entrepreneurial ecosystems 
aligned with the challenges of sustainable 
development. 

5. CONCLUSIONS 

This study reveals that the trajectory from higher 
education to formal entrepreneurship in emerging 
contexts is not automatic, but rather a complex 
process mediated by strategic orientations and 
temporal dynamics. Empirical evidence demystifies 
the role of education as a direct formalizer, 
highlighting instead its influence on cognitive 
frameworks that prioritize different dimensions of 
value. Non-economic sustainability emerges as a 
powerful driver of formalization, supporting 
theories of institutional legitimacy that emphasize 
the symbolic capital of formality for accessing niche 
ecosystems. The identification of three latent profiles, 
Institutional, Traditional, and Subsistence 
Entrepreneurs, is a fundamental contribution. This 
finding challenges the homogenous treatment of the 
graduate entrepreneur and underscores the urgent 
need for differentiated interventions in public policy 
and education. The worrying link between technical 
training and subsistence entrepreneurship points to 
a critical flaw in curricula, which must integrate 
competencies in management, comprehensive 
sustainability, and institutional capital. Time-
dependent data shows that the effects of training 
materialize over time, supporting a view of 
entrepreneurship as an experiential learning process. 

In conclusion, fostering a more formal and 
sustainable entrepreneurial ecosystem requires 
moving beyond generic interventions, recognizing 
the strategic heterogeneity of graduates, and 
designing support mechanisms that respond to their 
distinctive approaches and specific timelines. 
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