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Abstract

Objective: This study examines how digital skills, entrepreneurial human capital, and social capital shape informal entrepreneurs’ intentions to
formalize their businesses, conceptualizing formalization as a strategic and intention-driven decision.

Methods: A quantitative, cross-sectional design was used to collect data from a survey of 383 informal entrepreneurs in Chile. The proposed
model was analyzed using partial least squares structural equation modeling (PLS-SEM) to assess the relationships among digital skills, entrepre-
neurial human capital, social capital, and formalization intention.

Results: Digital skills show no direct association with formalization intention but are positively associated with entrepreneurial human capital
and social capital. Entrepreneurial human capital, understood as educational background and business experience, is negatively associated with
formalization intention, whereas social capital shows a small positive association. Entrepreneurial human capital significantly mediates the rela-
tionship between digital skills and formalization intention, with a negative indirect effect. The indirect effect through social capital is positive but
only marginally significant.

Conclusions: The findings suggest that digital capabilities are not uniform drivers of formalization intention. Instead, digital skills appear to ope-
rate through heterogeneous pathways: they may be associated with entrepreneurial human capital that reduces the perceived need to formalize,
while also supporting social capital that modestly increases exposure to institutional information and formal opportunities. Theoretically, the stu-
dy contributes to informal entrepreneurship and technology management by showing that digitalization may simultaneously facilitate engagement
with formal systems and reinforce adaptive informal arrangements. From a practical perspective, the findings suggest that formalization policies
should not rely only on digital access, online registration, or technical training. More effective interventions should combine digital public services,
capability development, bridging social capital, accessible platform design, and tangible benefits of registration so that formality becomes more
valuable than digitally enabled informality.
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1. Introduction

Informal entrepreneurship (IE hereinafter) is a structural component
of contemporary economies, particularly in developing contexts whe-
re unregistered businesses account for a substantial share of economic
activity and employment (Loayza, 2016; Pels et al., 2022). IE broadly
refers to entrepreneurial activities that operate outside formal regis-
tration, taxation, and state regulation, while often retaining social
legitimacy within local communities (Williams & Baric, 2014). Esti-
mates suggest that IE represents around 60% of entrepreneurial acti-
vity in developed economies and more than 90% in developing ones
(Salvi et al., 2023), while the broader informal sector may account for
40-60% of GDP in emerging economies and 10-15% in developed
countries (Schneider et al., 2023; Sutter et al., 2017; Schneider & Wi-
lliams, 2013; Schneider & Enste, 2000).

IE often emerges as a response to unemployment, underemployment,
and limited access to stable jobs, providing income and survival op-
portunities for vulnerable populations (Palacios Duarte et al., 2022;

Pels et al., 2022; Schneider & Williams, 2013). However, informal
ventures should not be viewed merely as peripheral actors. They
are frequently embedded in local value chains and urban markets,
sustaining productive, commercial, and service activities within bro-
ader economic ecosystems (Grant & Oteng-Ababio, 2021; Queralt,
2019; Popescu et al., 2018; Oteng-Ababio et al., 2016). Recent studies
also identify informal firms operating in technologically sophistica-
ted sectors, although their productivity generally remains below that
of formal enterprises (Darbi et al., 2018; Siqueira et al., 2016).

Despite its scale and relevance, IE remains characterized by ambiva-
lence. On the one hand, it contributes to employment generation, po-
verty alleviation, and economic resilience (Salvi et al., 2023; Sutter et
al., 2017; La Porta & Shleifer, 2014). On the other hand, it is associated
with tax revenue losses, unfair competition, and limited social pro-
tection for workers (Schneider & Enste, 2000). These tensions have
made formalization a central policy objective for governments and
international organizations seeking to promote more inclusive and
sustainable forms of economic development.
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Formalization is commonly understood as the process through which
informal businesses enter the regulated economy by complying with
legal, fiscal, labor, and administrative requirements. Legal recognition
can provide access to markets, financial services, and institutional
support that may enhance entrepreneurial growth and stability (La
Porta & Shleifer, 2014; Eckhardt & Shane, 2003). However, the me-
chanisms through which informal entrepreneurs move toward for-
malization remain complex and only partially understood. Existing
research has largely framed formalization as a response to regulatory
conditions, emphasizing registration costs, bureaucratic barriers, co-
rruption, and mistrust in public institutions (Igudia et al., 2022; Sh-
ahid et al., 2022; De Castro et al., 2014; Webb et al., 2013).

Several perspectives have been used to explain the persistence and
heterogeneity of informality. Ackrill & Igudia (2023) distinguish four
main approaches: the dualist perspective, which views informality as
a residual sector linked to underdevelopment; the legalist perspec-
tive, which emphasizes the interdependence between formal and
informal economic activity (e.g. Williams & Kedir, 2017); the struc-
turalist perspective, which explains informality through institutional
constraints and cost-benefit considerations (Webb et al., 2020; Chen,
2012; Webb et al., 2009); and the voluntarist perspective, which inter-
prets informality as a strategic choice (Dumenu et al., 2023; La Porta
& Shleifer, 2008; De Soto, 1989). Complementary approaches have
further emphasized the role of meso-level institutions (De Castro et
al., 2014), institutional incongruence in formalization processes (e.g.,
Bravo-Ortega et al., 2024), informal governance mechanisms (Peng,
2023; Godfrey, 2011), and the interaction between structural condi-
tions and individual agency (Langevang et al., 2015; Sepulveda et al.,
2011; Kloosterman et al., 1999).

Although these frameworks have advanced the understanding of in-
formality, they tend to prioritize macro- and meso-level explanations
centered on institutional design, regulatory conditions, enforcement,
and governance. As a result, micro-level factors shaping entrepre-
neurial perceptions, cognitive evaluations, resource mobilization,
and strategic intentions remain comparatively underexplored (Adbi
& Shukla, 2023; Nason et al., 2024; Shahid et al., 2022; Webb et al.,
2013). This is particularly relevant because informal entrepreneurs
may remain outside formal regulation not only because of external
constraints, but also because informality can represent a rational and
sometimes profitable equilibrium, depending on perceived benefits,
risks, capabilities, social embeddedness, and access to resources (Mis-
ganaw et al., 2023; Sutter et al., 2017).

Growing attention has therefore been paid to the role of individual
and relational endowments in shaping entrepreneurial behavior, par-
ticularly as digitalization increasingly reshapes entrepreneurial acti-
vity, market access, and interaction with formal institutions. Diffe-
rences in education, business experience, digital competencies, and
social networks may influence how informal entrepreneurs interpret
institutional environments, recognize opportunities, mobilize re-
sources, and evaluate the desirability and feasibility of formalization
(Dedehouanou & Araar, 2020; Estrin et al., 2024). These endowments
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can be understood as different forms of capital. Education and busi-
ness experience represent key dimensions of entrepreneurial human
capital, while digital skills reflect entrepreneurs’ ability to engage with
digital tools, infrastructures, and market interfaces in increasingly
digitalized economies. Social capital, in turn, refers to resources em-
bedded in networks, relationships, and trust that may provide access
to information, legitimacy, and support in contexts of institutional
fragility (Coleman, 1988; Dedehouanou & Araar, 2020; Godfrey,
2011; Portes et al., 1989).

These forms of human, digital, and social capital may shape not only
entrepreneurial performance but also entrepreneurs’ evaluation of
formalization as a strategic option. They influence knowledge, percei-
ved behavioral control, exposure to formal opportunities, and the
ability to navigate administrative and regulatory procedures (Estrin
et al,, 2024; Shahid et al., 2022). Evidence further suggests that forma-
lization policies combining regulatory simplification with training,
advisory services, digital support, and network development are more
effective than reforms based solely on legal changes (Bruhn & Mc-
Kenzie, 2014; Nguimkeu & Okou, 2021; Nguyen et al., 2014). Against
this backdrop, this study aims to explore how digital skills influence
formalization intention among informal entrepreneurs through en-
trepreneurial human capital and social capital.

Several studies offer related insights into IE and formalization. For
instance, Bravo-Ortega et al. (2024) examine current formalization as
a binary outcome shaped by institutional incongruence and modera-
ted by the size of the informal business. Shahid et al. (2022), in turn,
link formalization intention to the willingness to obtain a local license
and tax registration, emphasizing tax morale as a mediating mecha-
nism through which institutional failures influence formalization-
related decisions. Our study differs from these approaches by shifting
the analytical focus from institutional failures and current registra-
tion outcomes to entrepreneurs’ digital, human, and social capital,
and to how these resources shape the ex ante intention to formalize.

Moreover, our study adopts an exploratory approach by conceptua-
lizing formalization as an intention-driven evaluation shaped by in-
dividual and relational resources in increasingly digitalized environ-
ments. Rather than assuming that digitalization or simplified digital
registration procedures automatically lead informal entrepreneurs
toward formalization, the study examines whether digital skills ope-
rate through heterogeneous pathways. Specifically, digital skills may
facilitate engagement with formal systems, but they may also be as-
sociated with entrepreneurial human capital that makes informal
operation more viable. In this way, the study contributes to informal
entrepreneurship and technology management by showing that di-
gital capabilities may have ambivalent implications for formaliza-
tion in contexts where informal activity remains socially embedded,
economically adaptive, and institutionally tolerated. Practically, the
findings suggest that formalization policies should combine digital
public services, capability development, bridging social capital, and
concrete benefits of registration, rather than relying only on digital
access or procedural simplification.
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2. Theoretical Framework and Hypotheses

2.1.Formalization intention in informal entrepreneurship
Formalization refers to the process through which informal busines-
ses enter the regulated economy by complying with legal, fiscal, labor,
and administrative requirements. Through formalization, ventures
may gain access to legal recognition, financial services, public goods,
broader markets, formal contracts, and institutional support that can
enhance entrepreneurial growth and stability (Cho & Honorati, 2014;
Eckhardt & Shane, 2003; Williams & Shahid, 2016).

Despite these potential benefits, formalization is neither automatic
nor universal among informal entrepreneurs. Many ventures operate
outside the legal system while maintaining social legitimacy within
their communities. Webb et al. (2009) argue that businesses may be
perceived as legitimate even without official registration because legi-
timacy is grounded in socially constructed norms, values, and beliefs
(e.g., Suchman, 1995). Scott (2013) distinguishes between regulatory
legitimacy, based on compliance with formal rules; normative legiti-
macy, grounded in shared values; and cognitive legitimacy, rooted in
taken-for-granted cultural assumptions. In informal settings, norma-
tive and cognitive legitimacy may partially compensate for the absen-
ce of regulatory legitimacy (Godfrey, 2011; Webb et al., 2009).

Because formalization involves an intentional act, it has often been
conceptualized through behavioral theories. The Theory of Planned
Behavior (Ajzen, 1991) proposes that behavior is preceded by inten-
tion, which is shaped by attitudes, subjective norms, and perceived
behavioral control. In entrepreneurship, intention has been associated
with entrepreneurial behavior (Krueger et al., 2000; Lifian & Chen,
2009). Accordingly, formalization intention can be understood as the
willingness to register a business and comply with legal requirements,
linking informal activity with potential formal economic participa-
tion (Nguyen et al., 2014; Rivera Huerta, 2017; Williams et al., 2017).

Informal entrepreneurs often evaluate the costs and benefits of for-
malization when deciding whether to register their businesses. Costs
may include registration fees, bureaucratic complexity, taxes, and
compliance with labor and safety standards (Amin & Islam, 2015;
Demenet et al., 2016; Fajnzylber et al., 2009; Misganaw et al., 2023).
Remaining informal, however, may provide lower operating costs and
greater flexibility (Blunch & Raju, 2001; Darbi et al., 2018; Godfrey,
2011). At the same time, prolonged informality may increase evasion
costs by exposing ventures to enforcement and sanctions and by li-
miting growth and access to formal markets (Amin & Islam, 2015;
Fajnzylber et al., 2009; Misganaw et al., 2023).

The decision to formalize is also shaped by institutional conditions.
Weak governance, corruption, unclear procedures, and bureaucratic
opacity may increase transaction costs and encourage entrepreneurs
to remain informal (Afreh et al., 2019; Perry, 2007; Williams & Ke-
dir, 2019). Conversely, better governance and simplified procedures
have been associated with higher levels of formalization (Nguimkeu
& Okou, 2021; Thai & Turkina, 2014; Webb et al., 2014). However,
formalization cannot be understood solely as a response to institutional
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incentives. Entrepreneurs may remain informal not only because of
external barriers, but also because informality can represent a rational
and sometimes economically advantageous equilibrium (Misganaw
et al., 2023; Sutter et al., 2017). These evaluations are shaped by en-
trepreneurs’ digital skills, entrepreneurial human capital, relational
resources, and perceptions of institutional opportunities.

2.2. Digital skills and IE

Digitalization has become increasingly relevant in entrepreneurship
research because it reshapes how firms coordinate activities, access
resources, interact with stakeholders, and create value across insti-
tutionally diverse environments (Shabbir & Salman, 2026; Uyar et
al., 2021). In IE, digital technologies may provide alternative mecha-
nisms for market participation, transaction coordination, reputatio-
nal signaling, and opportunity creation under weak or fragmented
formal institutions (Meagher, 2021; Shabbir & Salman, 2026).

Digitalization can be conceptualized as the integration of digital in-
frastructures, financial technologies, communication systems, and
online platforms that enable access to payments, savings, credit,
information, and digitally mediated exchanges (Boitan & Stefoni,
2023). This process includes mobile technologies, e-commerce, social
media, digital finance, and platform-based systems that increasingly
shape entrepreneurial practices and economic organization (Senyo et
al., 2023). Research further suggests that digitalization may, in some
contexts, blur the boundaries between formality and informality by
enabling hybrid business models that operate across formal and in-
formal arrangements (Shabbir & Salman, 2026; Weber et al., 2021;
Chen & Qiu, 2019).

Within this context, digital skills refer to entrepreneurs’ general and
business-oriented capabilities to use digital technologies to access
information, identify opportunities, manage transactions, coordina-
te networks, and sustain business activities in digitalized economies
(Cieslik et al., 2022; Daramola & Etim, 2022). These skills are relevant
in IE because they may help entrepreneurs interact with customers,
use digital financial tools, engage with online or platform-based mar-
kets, and access digital public services, while not necessarily implying
compliance with formal regulations.

2.3. Human Capital in IE

Human capital includes education, skills, experience, and accumu-
lated knowledge that shape productivity, adaptability, and decision-
making (Subramaniam & Youndt, 2005). In IE, these forms of capital
may influence how entrepreneurs understand regulations, process
information, evaluate institutional requirements, and assess the po-
tential benefits of legal protection, finance, formal contracts, market
access, and institutional support (Autio & Fu, 2015; Davidsson & Ho-
nig, 2003).

Human capital may also enhance productivity, growth orientation,
and strategic evaluation, making formalization more viable for entre-
preneurs seeking to expand beyond subsistence activities into more
structured operations (Estrin et al., 2024; Sutter et al., 2017; Maloney,
2004). In addition, it may reduce informational and administrative
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barriers by helping entrepreneurs understand registration procedu-
res, tax obligations, regulatory requirements, and available support
programs (Shahid et al., 2022; Aidis et al., 2012; Perry, 2007).

From an institutional perspective, education, experience, and accu-
mulated knowledge may shape how entrepreneurs interpret legitima-
cy, compliance, and the trade-offs between the flexibility of informa-
lity and the benefits of formal recognition (Siqueira et al., 2016; De
Castro et al., 2014; Webb et al., 2014, 2009). However, human capital
does not necessarily lead to formalization. Accumulated knowledge,
routines, and experience may also reinforce stable informal arrange-
ments when entrepreneurs can sustain profitable activities outside
the legal framework (Rivera Huerta, 2017; Sutter et al., 2017). Con-
sequently, entrepreneurs with stronger human capital may be better
positioned to identify institutional opportunities and consider forma-
lization as a strategic path for business development, whereas limited
human capital may restrict access to formal institutions and more
productive markets (Meagher, 2015; Dau & Cuervo-Cazurra, 2014;
La Porta & Shleifer, 2014).

2.4. Social Capital in IE

Social capital refers to resources embedded in relationships, including
trust, shared norms, access to information, and network-based sup-
port (Portes et al., 1989). In IE, social networks may serve as mecha-
nisms for coordination, trust, and resource access when formal insti-
tutions are weak or difficult to reach (Khavul et al., 2013; Granovetter,
1985). Through these networks, informal entrepreneurs may obtain
customers, suppliers, informal credit, labor, information, advice, and
emotional support, helping them sustain entrepreneurial activity un-
der conditions of institutional scarcity (Miiller, 2017; Viswanathan et
al., 2014; Ramirez & Hondagneu-Sotelo, 2009).

Social capital may also shape formalization-related evaluations. Broa-
der or more diverse networks can connect entrepreneurs to informa-
tion channels, organizations, and actors closer to formal markets and
institutions. Such ties may reduce uncertainty, improve knowledge
of legal requirements, and facilitate access to programs that support
formalization (Siqueira et al., 2016; Pasquier-Doumer, 2013). At the
same time, social capital may reinforce informal arrangements when
trust-based relations, shared norms, and established routines reduce
the perceived need to formalize or make informal operation suffi-
ciently stable and legitimate within the entrepreneur’s immediate en-
vironment (Rivera Huerta, 2017; Sutter et al., 2017).

2.5. Hypotheses Development

2.5.1. Digital Skills and formalization intention

Digital skills may shape formalization intention by reducing informa-
tional barriers, facilitating interaction with digital public services, and
supporting more structured business practices. As governments increa-
singly rely on online registration systems, electronic tax platforms, and
digital public services, the ability to navigate digital environments be-
comes more salient for engagement with formal institutions (Xheneti et
al.,, 2019; Williams, 2007). These competencies and familiarity with di-
gital technologies may facilitate access to information, interaction with
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digital administrative systems, and the adoption of practices such as
e-payments, mobile banking, digital record-keeping, and e-commerce
tools (Silupu et al., 2022; Nguimkeu & Okou, 2021).

However, the relationship between digital skills and formalization
intention remains theoretically ambiguous. Informal entrepreneurs
may also use digital technologies to support commercial activities
and market access without complying with formal regulations. Di-
gital platforms may reduce communication and coordination cons-
traints, allowing informal entrepreneurs to organize activities more
efficiently under institutional instability and regulatory ambiguity
(Shabbir & Salman, 2026; Daramola & Etim, 2022). In practice, en-
trepreneurs increasingly rely on social media, messaging applications,
mobile banking, and e-commerce tools to reach customers, promo-
te products, and coordinate transactions outside traditional formal
channels (Shabbir & Salman, 2026). Platforms such as Facebook
Marketplace, WhatsApp Business, and TikTok Shop have become
accessible channels for promotion, customer engagement, and inco-
me generation, particularly for small-scale entrepreneurs (Shabbir
& Salman, 2026). Mobile connectivity and digital financial services
have also expanded financial inclusion and participation in platform-
based markets (Cieslik et al., 2022; Kim, 2022; Saleh, 2021).

At the same time, digital skills may facilitate innovation, business mo-
del adaptation, and access to digitally enabled opportunities (Makate
et al., 2019; Foster, 2014), while also strengthening entrepreneurial
human capital, financial inclusion, and potential pathways toward
formalization (Boitan & Stefoni, 2023; Berniell, 2021; Mukorera,
2019). Yet digital transformation remains uneven. Limited digital
skills, unequal connectivity, and technological asymmetries may
restrict participation in digital markets and reproduce exclusionary
dynamics within IE (Shabbir & Salman, 2026; Ebrahim & Van Den
Berg, 2024; Oteng et al., 2024). Digitalization may also create new
vulnerabilities, including platform dependency, unstable digital labor
conditions, tax enforcement challenges, and digitally enabled shadow
activities (Boitan & Stefoni, 2023). Consequently, digital skills may be
associated with formalization intention, but their effects are likely to
depend on how entrepreneurs use digital tools within specific institu-
tional and market conditions.

HI: Digital skills are associated with formalization intention among
informal entrepreneurs.

2.5.2. Entrepreneurial human capital and formalization intention
Human capital theory argues that education, knowledge, experien-
ce, and accumulated skills increase productivity, adaptability, and
the quality of entrepreneurial decision-making. In entrepreneurship,
these resources enable individuals to evaluate opportunities, interpret
institutional conditions, and mobilize resources under uncertainty
(Acs et al., 2007). However, in informal entrepreneurship contexts,
human capital should not be understood only through broad indi-
cators such as years of formal education, but also through situated
knowledge, practical experience, and specific preparedness to deve-
lop an economic activity (Engstrom & McKelvie, 2017; Ghore et al.,
2023).
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In this study, entrepreneurial human capital is understood as entre-
preneurs’ educational background, business-related specialization, and
prior experience in starting or running a business (Huang et al., 2012).
These resources may influence formalization intention because they
shape how entrepreneurs evaluate risks, opportunities, and strategic
alternatives in contexts where informality remains socially legitima-
te and economically viable (Estrin et al., 2024; Adbi & Shukla, 2023;
Shahid et al., 2022; Dedehouanou & Araar, 2020). They may also help
informal entrepreneurs understand regulatory requirements, assess
costs and benefits, identify institutional opportunities, and anticipate
the implications of remaining informal or moving toward formality
(Jiménez et al., 2015; Williams & Shahid, 2016). In this regard, Wei et
al. (2023) suggest that human capital can strengthen entrepreneurs’
ability to cope with institutional fragility, access resources, and build
legitimacy, which may affect how they assess the strategic value of
formalization. However, this relationship may be ambivalent. In in-
formal settings, experience and accumulated learning may also stren-
gthen adaptation, improvisation, and the viability of informal or hy-
brid business models, particularly when formalization does not offer
sufficient perceived benefits (Afutu-Kotey & Gough, 2022; Bolboasa
et al., 2026).

H2: Entrepreneurial human capital is associated with formalization in-
tention among informal entrepreneurs.

2.5.3. Social capital and formalization intention

Social capital may influence formalization intention by shaping entre-
preneurs’ access to information, support, and institutionally relevant
contacts. In contexts where formal institutions are weak, inaccessible,
or mistrusted, social networks may become important mechanisms
for coordination, trust, and resource mobilization (Granovetter, 1985;
Khavul et al., 2013). These networks may provide access to customers,
suppliers, informal credit, labor, advice, information, and emotional
support, thereby sustaining venture creation and survival under con-
ditions of institutional scarcity (Miiller, 2017; Ramirez & Hondagneu-
Sotelo, 2009; Viswanathan et al., 2014).

Beyond immediate resource provision, social networks can connect
entrepreneurs to new information channels, organizations, and ac-
tors closer to formal markets and institutions. Such ties may reduce
uncertainty, improve knowledge of legal requirements, and facilitate
access to programs that support formalization (Pasquier-Doumer,
2013; Siqueira et al., 2016). However, the role of social capital may
also be ambivalent. Highly embedded networks may reinforce infor-
mal arrangements when trust-based relations, shared norms, and es-
tablished routines reduce the perceived need to formalize (Meagher,
2015). By contrast, broader and more diverse forms of social capital
may increase exposure to formal opportunities, institutional informa-
tion, and market actors, thereby shaping entrepreneurs’ willingness
to move toward formality under certain conditions (Kloosterman et
al.,, 1999).

H3: Social capital is associated with formalization intention among in-
formal entrepreneurs.
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2.5.4. The mediating roles of entrepreneurial human capital and
social capital

Digitalization has rapidly evolved and permeated multiple spheres of
economic and social life (Verhoef et al., 2021). In entrepreneurial acti-
vity, this transformation has made digital knowledge and digital capa-
bilities increasingly relevant for entrepreneurs, including those opera-
ting informally and under resource constraints (Afutu-Kotey & Gough,
2022). In the digital age, entrepreneurs are increasingly required to ac-
cess, evaluate, and use digital information sources, as digitalization res-
hapes their information-seeking behavior and the ways in which they
acquire knowledge, identify opportunities, conduct business activities,
and mobilize resources (Orrensalo et al., 2024). Within this broader
context, Wang et al. (2021) conceptualize digital skills as part of digital
competence, referring to individuals’ ability to use digital technologies
for task performance, problem-solving, communication, and engage-
ment in digital environments. Accordingly, in this study, digital skills
are understood as a bounded, business-oriented digital capability that
reflects informal entrepreneurs’ perceived confidence, familiarity, and
ability to use digital tools for business improvement and problem-sol-
ving, rather than advanced technological expertise or sophisticated di-
gital transformation capabilities. This distinction is important because,
among informal entrepreneurs, digital engagement may involve incre-
mental and practical uses of digital tools - such as mobile platforms,
social media, digital marketplaces, and digital payment systems - that
support information access, market visibility, customer interaction, and
business improvement without necessarily implying sophisticated di-
gital transformation or formal registration (Yafiez-Valdés et al., 2026;
Afutu-Kotey & Gough, 2022; Arénega et al., 2024).

Digital skills, therefore, should not be assumed to translate automa-
tically into formalization intention. At the firm level, Heredia et al.
(2022) show that digital capabilities do not necessarily improve per-
formance directly; rather, their effect operates through technological
capabilities that help firms convert digital resources into performan-
ce-related outcomes. By extension, in informal entrepreneurship, di-
gital skills may operate through complementary individual and re-
lational resources that shape how entrepreneurs access information,
learn from digital environments, communicate with stakeholders,
and evaluate opportunities for business upgrading and formalization
(Orrensalo et al., 2024; Yafiez-Valdés et al., 2026). Thus, digital skills
may influence formalization intention indirectly through two com-
plementary pathways: an individual pathway related to entrepreneu-
rial human capital and a relational pathway related to social capital.

Entrepreneurial human capital may mediate this relationship becau-
se digital skills become more consequential when they are filtered
through entrepreneurs’ educational background, business-related
specialization, and prior entrepreneurial experience (Engstrom &
McKelvie, 2017; Ghore et al., 2023; Orrensalo et al., 2024). Entre-
preneurs with stronger entrepreneurial human capital may be better
positioned to interpret digital information, identify opportunities,
understand regulatory requirements, and evaluate whether formali-
zation represents a strategically valuable pathway for business upgra-
ding (Jiménez et al., 2015; Williams & Shahid, 2016; Wei et al., 2023).
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However, this mechanism may also operate ambivalently. In infor- malization opportunities (Afutu-Kotey & Gough, 2022; Yafiez-Valdés
mal settings, accumulated experience and business knowledge may et al., 2026). However, this pathway may also operate ambivalently:
enable entrepreneurs to use digital tools to reduce search costs, reach while digitally enabled ties may connect entrepreneurs to formal mar-
customers, and improve their activities without necessarily formali- kets, support organizations, and institutional actors, they may also
zing (Afutu-Kotey & Gough, 2022; Yanez-Valdés et al., 2026). Thus, sustain informal or hybrid arrangements when online platforms, so-
entrepreneurial human capital may explain why digital skills support cial media, and digital payment systems provide access to customers
formalization-oriented evaluations for some informal entrepreneurs and resources without requiring registration. Thus, social capital is
while reinforcing viable informal or hybrid arrangements for others. expected to function as a relational mechanism through which digital

skills shape entrepreneurs’ exposure to formalization opportunities

Social capital may also mediate the relationship between digital skills and their evaluation of whether formalization is strategically valuable.
and formalization intention. In informal entrepreneurship, relational

resources are particularly relevant because entrepreneurs often rely The preceding discussion suggests that digital skills may shape for-
on trusted ties, community-based networks, and relational spaces to malization intention through distinct individual and relational me-
access customers, suppliers, advice, support, and institutionally rele- chanisms. Entrepreneurial human capital may influence how infor-
vant information when formal institutional channels are weak, costly, mal entrepreneurs interpret digital resources and assess the strategic
or difficult to reach (Viswanathan et al., 2014; Zapata Campos et al., value of formalization, whereas social capital may shape their expo-
2022; Shabbir & Salman, 2026). Digital skills can extend these relatio- sure to institutional information, formal market opportunities, and
nal resources by enabling entrepreneurs to maintain communication legitimacy-building pathways. Accordingly, we propose the following
with customers and suppliers, participate in digitally mediated net- mediation hypotheses:

works, access online communities, and connect with actors beyond

their immediate local environment (Arénega et al., 2024; Rangaswa- H4: Entrepreneurial human capital mediates the relationship between
my, 2019; Irwin et al., 2025). In this sense, digital tools do not replace digital skills and formalization intention among informal entrepreneurs.

embedded trust; rather, they may broaden and reconfigure the net-

works through which informal entrepreneurs gain market visibility, Hb5: Social capital mediates the relationship between digital skills and

reputational signals, institutional information, and exposure to for- formalization intention among informal entrepreneurs.

Figure 1. Theoretical research model
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3. Methodology
3.1. Sample and data collection
Data were collected through a self-administered online questionnaire The adequacy of the final sample size was assessed according to the
between April and June 2025. Given the hidden and hard-to-reach complexity of the proposed model and the power and precision cri-
nature of informal entrepreneurship, a non-probabilistic snowball teria recommended for PLS-SEM analyses (Hair et al., 2019; Kline,
sampling strategy was employed (Atkinson & Flint, 2001; Kirchhe- 2023; Westland, 2015). In addition, following Halabi & Mora-Esqui-
rr & Charles, 2018). The survey yielded 528 responses, of which vel (2017), a minimum of 290 observations was required for factor
383 were retained after excluding incomplete or inconsistent cases. analysis, a threshold exceeded by the final sample.
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Table 1. Measures, reliability and validity

J. Technol. Manag. Innov. 2022. Volume 21, Issue 2

Description

Standardized Factor Loadings

Formalization Intention (a= 0.98; CR = 0.98; AVE = 0.96)

...I'am willing to do what is necessary to formalize my business (i.e., legally register it and comply with regulations). 0.978
...My goal is to formalize my business. 0.984
...I will do everything possible to formalize and run my own business. 0.986*
...I'am determined to formalize my business in the future. 0.985*
...I've seriously considered formalizing my business. 0.978
...I'have a strong intention to formalize my business someday. 0.984
Entrepreneurial Human Capital (a= 0.89; CR = 0.89; AVE = 0.81)

...I'have the right specialization and educational background for my business. 0.908
...I'have the experience to successfully run a business. 0.921
...I'have adequate experience with the business career. 0.847
...I'had no business experience before starting this venture.** 0.275*
Digital Skills (a= 0.94; CR = 0.96; AVE = 0.76)

...I'am confident in my ability to apply digital technologies to improve my business. 0.884
...I regularly reflect on how to enhance my business with digital tools. 0.884
...I can find solutions to problems that arise in my business using digital tools. 0.907
...I'am comfortable viewing information on a screen with focus. 0.814
...I'am comfortable watching videos with focus. 0.794
...I'am comfortable using digital tools. 0.900
...Iclearly define how I will use digital technologies in my business. 0.898
Social Capital (a= 0.98; CR = 0.98; AVE = 0.94)

...Iam part of many social groups (entrepreneur groups, associations, working groups, etc.) that benefit my business. 0.959
...I share a common goal with my social groups. 0.975
...My social groups are characterized by trust and mutual respect among their members. 0.980
...Members of my social groups can exchange information honestly. 0.978

Source: Prepared by the authors based on the data analyzed.

Note: a = Cronbach’s alpha; CR = composite reliability; AVE = average variance extracted. * Items excluded from the final measurement model. In Formalization
Intention, items were excluded due to conceptual redundancy and high inter-item overlap; in Entrepreneurial Human Capital, the reverse-coded item was exclu-

ded due to low factor loading. **Reverse-coded item.

3.2. Variables and measures

The questionnaire included reflective constructs and single-indicator
control variables. All scales used a five-point Likert format, were
adapted to the context of informal entrepreneurs, translated into
Spanish, and reviewed by three researchers following the conceptual
equivalence procedure of Sousa & Rojjanasrirat (2011), ensuring
translation fidelity, semantic adequacy, and cultural relevance. For-
malization intention was initially measured with six items adapted
from LifAdn & Chen (2009). After measurement-model refinement,
four items were retained, with two highly overlapping items removed
to improve parsimony while preserving the substantive meaning of
the construct. Social capital was assessed using four items adapted
from Huang et al. (2012). Digital skills were measured using seven
indicators adapted from Wang et al. (2021). Entrepreneurial human
capital was initially measured using four items adapted from Huang
etal. (2012), capturing educational background, business-related spe-
cialization, and prior entrepreneurial experience; three items were
retained after excluding one reverse-coded item with a low loading.

In all cases, the retained external loadings exceeded 0.70, meeting
the recommended criteria for reflective measurement models. Years
of schooling, business age, age, and gender were included as control
variables. Gender was coded as 0 = female and 1 = male, with wo-
men representing 55% of the sample. Table 1 presents the external
loadings and reliability indicators.

3.2. Analysis method

Statistical analysis was conducted using PLS-SEM, a suitable ap-
proach for predictive models with complex structures and less res-
trictive assumptions regarding multivariate normality (Benitez et al.,
2020; Hair et al.,, 2019). The PLS algorithm was estimated using a
path weighting scheme, and bootstrapping with 10,000 subsamples
was applied to obtain standard errors, t-values, and significance le-
vels. Model assessment included evaluation of the reflective measu-
rement model, examination of the structural model, and analysis of
out-of-sample predictive power using PLSpredict.
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Table 2. Descriptive statistics, correlations, and discriminant validity
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Characteristic Mean SD 1 2 3 4 5 6 7 8

1. Formalization Intention 2.06 1.56 0.98 0.26 0.14 0.04 0.28 0.18 0.42 0.44
2. Entrepreneurial Human Capital 4.42 1.02 -0.24 0.90 0.36 0.32 0.15 0.12 0.09 0.25
3. Digital Skills 4.08 1.40 0.06 0.36 0.87 0.27 0.31 0.09 0.34 0.16
4. Social Capital 3.84 1.56 -0.03 0.30 0.28 0.97 0.15 0.08 0.03 0.25
5. Age 42.57 13.91 -0.27 0.15 -0.27 0.15 1.00 0.03 0.53 0.61
6. Gender * 0.45 0.49 -0.17 0.12 0.08 -0.08 0.03 1.00 0.05 0.15
7. Years of Schooling 12.29 3.80 0.42 -0.09 0.31 -0.01 -0.53 -0.05 1.00 0.42
8. Business Age 6.71 4.00 -0.43 0.24 -0.11 0.25 0.61 0.15 -0.42 1.00

Source: Prepared by the authors based on the data analyzed.

Notes: SD = standard deviation. Bold diagonal values report the square roots of the average variance extracted (AVE) for reflective constructs and 1.00 for single-indi-
cator control variables. Off-diagonal elements below the diagonal are correlations among the variables. Off-diagonal elements above the diagonal report HTMT values
for pairs of reflective constructs; for relationships involving single-indicator controls, absolute correlations are reported. * Gender was coded as 1 = male and 0 = female;

therefore, the mean represents the proportion of men in the sample.

4. Results

4.1. Evaluation of the measurement model

The retained indicators showed external loadings above 0.70, sup-
porting adequate individual indicator reliability. Internal consistency
measures (a, pA, and composite reliability) exceeded the recommen-
ded threshold of 0.70 for all reflective constructs. The average variance

Table 3. Explanatory power, effect sizes, and collinearity statistics

extracted (AVE) was above 0.50, supporting convergent validity. Dis-
criminant validity was assessed using the HTMT and Fornell-Larcker
criteria. HTMT values among reflective constructs remained below
0.85, and the square root of the AVE for each construct was higher
than its correlations with the other constructs (Hair et al., 2019; Hen-
seler et al., 2015). These results are summarized in Tables 1, 2, and 3.

Variance Inflation Factor

Variables R? R® Adj. Effect Size f Inner Model

1 2 3 4 1 2 3 4
1. Formalization Intention 0.30 0.28
2. Entrepreneurial Human Capital 0.22 0.21 0.03 0.03 1.32 1.29
3. Digital Skills - - 0.00 0.20 0.06 1.47 1.15 1.38
4. Social Capital 0.20 0.19 0.01 1.25

Source: Prepared by the authors based on the data analyzed.

Note: R? and adjusted R® are reported for endogenous constructs. Effect sizes (f?) and variance inflation factors (VIF) are reported for the inner model. Rows indicate
predictor variables and columns indicate endogenous variables. Blank cells indicate that no structural path was specified. Digital skills is an exogenous construct;

therefore, R is not applicable.

4.2. Evaluation of the structural model

The structural model was evaluated in terms of inner-model collinea-
rity, effect sizes, explanatory power, and coefficient significance. VIF
values ranged from 1.15 to 1.47, below the threshold of 3, indicating
no relevant collinearity concerns. Regarding explanatory power, For-
malization Intention reached an R of 0.30, Entrepreneurial Human
Capital an R? 0 0.22, and Social Capital an R? of 0.20. Thus, the model
explains approximately 30% of the variance in formalization inten-
tion. The f? effect sizes, detailed in Table 3, suggest that the explana-
tory contribution of the predictors ranges from small to moderate.
Digital Skills presents a moderate effect on Entrepreneurial Human
Capital, whereas the remaining effects are relatively small.

To assess common method bias, Kock’s (2017) full collinearity ap-
proach and Harman’s single-factor test were applied (Podsakoff
et al., 2003). Full collinearity VIFs were below 3.3, and Harman’s
test yielded 32.67% explained variance, below the suggested 50%

threshold, indicating a low probability that a single factor explains
the covariances. In addition, procedural remedies were implemen-
ted, including anonymity and the clarification that there were no
correct or incorrect answers (Podsakoff et al., 2003). Given the pos-
sibility of unobserved heterogeneity, FIMIX-PLS was also applied,
identifying two balanced segments with no significant differences,
which supports the overall homogeneity of the effects (Henseler et
al., 2009; Sarstedt et al., 2017).

Finally, the model’s predictive power was evaluated using PLSpredict
by comparing the prediction error of the PLS model with a multiple
linear regression benchmark (Hair et al., 2019; Henseler et al., 2016).
The Qpredict values for the key indicators were positive, ranging from
0.114 to 0.259, indicating satisfactory predictive power. The RMSE and
MAE values of the PLS model were comparable to or lower than those
of the linear model, as shown in Table 4, supporting the model’s predic-
tive relevance (Shmueli et al., 2019).
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Table 4. Indicators of the model’s predictive power

PLSpredict LV PLSpredict MV
Latent Construct LM Predict | Item Q’predict PLS-SEM_MAE LM_MAE A_MAE
ForInt_1 0.259 1.037 1.029 1.348
ForInt_2 0.258 1.076 1.088 1.412
Formalization Intention 0.267
ForInt_5 0.256 1.119 1.118 1.462
ForInt_6 0.257 1.109 1.109 1.450
EHuCa_1 0.166 0.618 0.613 0.768
Entrepreneurial Human Ca-
. 0.192 EHuCa_2 0.178 0.507 0.501 0.625
pital
EHuCa_3 0.126 0.859 0.857 1.020
SocCap_1 0.180 1.252 1.140 1.436
SocCap_2 0.159 1.211 1.129 1.369
Social Capital 0.157
SocCap_3 0.114 1.183 1.138 1.304
SocCap_4 0.132 1.181 1.130 1.326

Source: Prepared by the authors based on the data analyzed.

The path coefficients show mixed results. Digital Skills has no di- gatively and significantly associated with Formalization Intention
rect effect on Formalization Intention (B = —0.007, p = 0.866); the- (B = —0.165, p = 0.001), supporting H2. Social Capital is positively
refore, H1 is not supported. Entrepreneurial Human Capital is ne- and significantly related to Formalization Intention (f = 0.092, p =

0.040), supporting H3 (see Table 5).

Figure 2. Structural model with empirical results
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Note: *** p < 0.001; ** p < 0.05; * p < 0.1; ns: not significant
Estimated model: SRMR = 0.080; Satured model: SRMR = 0.075

————> Confirmed; ------- > Rejected

Regarding indirect effects, the pathway Digital Skills — Entrepreneu- With respect to control variables, Age shows a positive and margina-
rial Human Capital — Formalization Intention is negative and sig- lly significant relationship with Formalization Intention (p = 0.107, p
nificant (f = —-0.069, p = 0.001), supporting H4. This result indicates = 0.070). Gender has a negative and significant effect (f = —0.172, p
that digital skills are indirectly associated with lower formalization = 0.049), indicating that men report lower Formalization Intention
intention through their positive relationship with Entrepreneurial than women, given that Gender was coded as 1 = male and 0 = fema-
Human Capital and the negative association between Entrepreneu- le. Years of Schooling is positively and significantly associated with
rial Human Capital and Formalization Intention. The pathway Digital Formalization Intention (f = 0.317, p < 0.001), whereas Business Age
Skills — Social Capital — Formalization Intention is positive but only shows a negative and significant effect (f = —0.336, p < 0.001). These
marginally significant at the 10% level ( = 0.024, p = 0.075), provi- results are illustrated in Figure 2.

ding partial support for H5.
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Table 5. Significance analysis of the structural model relationships.
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Path Coefficients Total Effects

Paths o o Original .

P-Value  Original Sample  T-Statistic 2.5% 97.5% Sample T - Statistic 2.5% 97.5%

Hypothesized Direct Effects
HI: DS > FI 0.866 -0.007 0.169 -0.098 0.075 -0.048 1.117 -0.133 0.033
H2: EHC » FI 0.001 -0.165 3.363 -0.260 -0.068 -0.150 3.090 -0.243 -0.054
H3:SC > FI 0.040 0.092 2.051 0.003 0.180 0.092 2.051 0.003 0.180
Other non-hypothesized Direct Effects
EHC - SC 0.004 0.164 2.885 0.053 0.276 0.164 2.885 0.053 0.276
DS SC 0.000 0.258 4.156 0.137 0.378 0.329 6.276 0.227 0.433
AG->FI 0.070 0.107 1.809 -0.010 0.222 0.098 1.633 -0.023 0.214
AG - EHC 0.068 0.110 1.823 -0.010 0.228 0.110 1.823 -0.010 0.228
AG > SC 0.151 0.089 1.437 -0.037 0.206 0.107 1.698 -0.020 0.226
GE > FI 0.049 -0.172 1.971 -0.340 0.001 -0.215 2.494 -0.382 -0.047
GE > EHC 0.234 0.103 1.190 -0.065 0.272 0.103 1.190 -0.065 0.272
GE > SC 0.001 -0.299 3.176 -0.480 -0.109 -0.282 2.935 -0.466 -0.093
YS > FI 0.000 0.317 5.747 0.206 0.424 0.336 6.088 0.225 0.443
YS > SC 0.247 0.062 1.159 -0.045 0.167 0.048 0.874 -0.061 0.153
BA > FI 0.000 -0.336 5.828 -0.449 -0.223 -0.340 6.169 -0.447 -0.231
BA > EHC 0.003 0.173 2.989 0.057 0.285 0.173 2.989 0.057 0.285
BA > SC 0.000 0.234 3.965 0.119 0.350 0.262 4.419 0.146 0.378
Hypothesized Indirect Effects
H4: DS EHC - FI 0.001 -0.069 3.409 -0.110 -0.031
H5: DS SC > FI 0.075 0.024 1.783 0.001 0.053
Other non-hypothesized Indirect Effects

AG > EHC-> FI 0.151 -0.018 1.435 -0.048 0.001
AG->SC->FI 0.269 0.008 1.105 -0.004 0.025
GE-> EHC > FI 0.282 -0.017 1.076 -0.052 0.011
GE > SC-> FI 0.093 -0.028 1.681 -0.065 -0.001
YS>SC-FI 0.193 0.014 1.302 -0.006 0.039
BA > EHC~> FI 0.014 -0.029 2.447 -0.053 -0.008
BA > SC > FI 0.091 0.022 1.690 0.001 0.051

Source: Prepared by the authors based on the data analyzed.

Note: Results from 95 percent two-tailed testing bias-corrected and accelerated confidence intervals were derived from bootstrapping 10,000 samples using the no sign
change option (see Streukens & Leroi- Werelds, 2016which relies on bootstrapping in partial least squares structural equation modeling (PLS-SEM). FI: Formalization
Intention, EHC: Entrepreneurial Human Capital, DS: Digital Skills, SC: Social Capital, AG: Age, GE: Gender, YS: Years of Schooling, and BA: Business Age.

5. Discussion

The findings provide a nuanced interpretation of how digital skills re-
late to formalization intention among informal entrepreneurs. Rather
than suggesting that digital skills automatically lead to formalization,
the results indicate that their effect depends on how entrepreneurs
combine and mobilize complementary resources within specific insti-
tutional contexts. This aligns with research showing that entrepreneu-
rial action is embedded in social, economic, and institutional envi-
ronments that simultaneously enable and constrain behavior (Zhu et
al.,, 2019; Langevang et al., 2015). Accordingly, informal entrepreneurs

should not be viewed only as passive subjects of institutional barriers
or policy incentives, but as actors exercising bounded entrepreneurial
agency when evaluating the benefits, costs, risks, and legitimacy of
formalization under constrained institutional conditions.

Formalization may provide access to certain benefits, including legal
recognition, financial services, public goods, broader markets, formal
contracts, and institutional support (Williams & Shahid, 2016; Cho
& Honorati, 2014). However, these benefits may be offset by percei-
ved costs and constraints that discourage formalization, including
bureaucratic complexity, tax burdens, compliance requirements, and
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the loss of flexibility associated with informal operation (Misganaw
et al., 2023; Demenet et al., 2016; Amin & Islam, 2015). Thus, even
when digital skills improve access to information and complementary
resources, formalization intention is better understood as a strategic
evaluation shaped - but not determined - by technological exposu-
re, regulatory conditions, and institutional incentives (Shahid et al.,
2022).

This interpretation aligns with research suggesting that institutio-
nal conditions influence, but do not fully determine, formalization
decisions. Weak governance, corruption, unclear procedures, and
bureaucratic opacity may increase transaction costs and encourage
informality (Afreh et al., 2019; Williams & Kedir, 2019), whereas bet-
ter governance and simplified procedures may facilitate formalization
(Nguimkeu & Okou, 2021; Thai & Turkina, 2014; Webb et al., 2014).
However, the persistence of informality despite reforms, incentives,
and digitalization initiatives suggests that formalization also depends
on entrepreneurs’ expectations, capabilities, perceived risks, business
trajectories, and embeddedness in local networks and institutional
environments (Galdino et al., 2023; Bika et al., 2022; Shahid et al,,
2022; La Porta & Shleifer, 2014).

Digital skills may enable informal entrepreneurs to use digital tech-
nologies as alternative mechanisms for market participation, transac-
tion coordination, reputational signaling, and opportunity creation
under weak or fragmented formal institutions (Shabbir & Salman,
2026; Meagher, 2021). Through digital tools such as online platforms,
digital payment systems, social media, and e-government services, en-
trepreneurs may access market information, coordinate transactions,
interact with customers, and engage with formal institutions (Boitan
& Stefoni, 2023; Senyo et al., 2023; Xheneti et al., 2019). However, the
absence of a direct association suggests that digital skills alone do not
necessarily increase formalization intention. The same tools that faci-
litate access to formal systems may also allow informal entrepreneurs
to gain visibility, reach customers, and coordinate activities without
full regulatory compliance (Cieslik et al., 2022; Daramola & Etim,
2022; Silupu et al., 2022; Nguimkeu & Okou, 2021). Thus, digitally
skilled informal entrepreneurs may sustain hybrid digital-informal
business models that expand market access while reducing the percei-
ved need to register.

Contrary to expectations, entrepreneurial human capital was negati-
vely associated with formalization intention. This finding should be
interpreted in line with what the scale captures: educational back-
ground, business-related specialization, and prior entrepreneurial ex-
perience rather than operational managerial competence. From this
perspective, entrepreneurs with stronger human capital may be better
able to understand market conditions, evaluate institutional require-
ments, and compare the benefits and costs of formalization. Howe-
ver, these same resources may also help them sustain viable informal
or hybrid arrangements when formalization does not offer sufficient
perceived value (Rivera Huerta, 2017; Sutter et al., 2017). In contexts
where informal ventures maintain social acceptance, trust-based
exchanges, and community legitimacy despite lacking regulatory
legitimacy, experienced entrepreneurs may perceive fewer strategic
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reasons to formalize (Godfrey, 2011; Webb et al., 2009; Siqueira et al.,
2016). This interpretation is consistent with evidence that informal
entrepreneurs may develop situated knowledge, practical experience,
and adaptive capabilities that allow them to operate under institutio-
nal constraints without necessarily moving toward full formalization
(Afutu-Kotey & Gough, 2022; Engstrom & McKelvie, 2017; Ghore et
al., 2023; Yanez-Valdés et al., 2026).

On the other hand, social capital showed a positive and statistically
significant, although modest, association with formalization inten-
tion. This finding suggests that, in informal entrepreneurship, net-
works may operate as relational channels through which entrepre-
neurs access information, reduce uncertainty, and become more
familiar with legal requirements, support programs, and formal mar-
ket expectations (Miiller, 2017; Siqueira et al., 2016; Viswanathan et
al,, 2014; Khavul et al., 2013; Pasquier-Doumer, 2013). Social capital
may therefore increase formalization intention when it connects en-
trepreneurs with legitimating audiences, institutional actors, support
organizations, and formal market opportunities. However, this as-
sociation should not be interpreted as uniform. Broader and more
diverse networks may facilitate access to formal institutions and mar-
kets, whereas cohesive local networks may reinforce informal arran-
gements when trust-based relations, shared norms, and established
routines reduce the perceived need to formalize (Rivera Huerta, 2017;
Sutter et al., 2017). Thus, social capital appears to support formali-
zation intention mainly when it expands entrepreneurs’ relational
exposure beyond local embeddedness and connects them to formal
institutional environments.

The mediation findings further suggest that digital skills do not ope-
rate as a uniform driver of formalization intention. Their influen-
ce depends on the mechanism involved: a negative indirect effect
through entrepreneurial human capital and a positive, although mo-
dest and marginally significant, indirect effect through social capital.
This pattern is consistent with the mixed embeddedness perspective,
which views informal entrepreneurs as operating within institutio-
nal environments that may simultaneously encourage formalization
and sustain informality (Langevang et al., 2015). Digital tools may
support registration, documentation, transaction records, and tracea-
bility, while also enabling entrepreneurs to access markets, coordi-
nate activities, and sustain informal or hybrid operations when the
perceived benefits of formalization are weak or uncertain (Daramola
& Etim, 2022). Thus, digital skills may reduce formalization inten-
tion when combined with entrepreneurial human capital that makes
informal operation more viable, but may also increase exposure to
formal opportunities when embedded in broader social networks.
This interpretation aligns with research suggesting that formal and
informal trajectories may coexist and that informality can serve as
a space for experimentation before entrepreneurs incur the costs of
registration (Estrin et al., 2024; Maloney, 2004; Sutter et al., 2017).

The control variables provide additional insight into formalization
intention. Years of schooling is positively associated with formaliza-
tion intention, suggesting that education may enhance entrepreneurs’
ability to understand institutional requirements, evaluate registration
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benefits, and recognize opportunities linked to formal markets (Sh-
ahid et al., 2022; Williams & Shahid, 2016; Cho & Honorati, 2014).
This contrasts with the negative association observed for entrepreneu-
rial human capital, suggesting that general education and business-
specific human capital may play different roles. While schooling may
increase institutional literacy and openness to formalization, entre-
preneurial human capital — capturing business-related specialization
and prior experience — may strengthen entrepreneurs’ perceived abi-
lity to sustain their activities within informal or hybrid arrangements.
Gender also shows a negative association with formalization inten-
tion, indicating that men report lower formalization intention than
women, although this result should be interpreted cautiously. Busi-
ness age is also negatively associated with formalization intention, in-
dicating that more established ventures may become increasingly em-
bedded in routines, customer relationships, and local networks that
reduce the perceived need to formalize. Thus, while education may
increase openness to formalization, business-specific experience and
venture maturity may strengthen the conditions that make continued
informality appear manageable, legitimate, or economically prefera-
ble (Rivera Huerta, 2017; Sutter et al., 2017; Maloney, 2004).

6. Implications

Our study has implications for theory, practice, and public policy-
makers alike. Theoretically, the findings contribute to the literature
on informal entrepreneurship and digital transformation by challen-
ging the assumption that individual digital skills operate as a direct
or linear driver of formalization intention (Senyo et al., 2023; Meag-
her, 2021; Xheneti et al., 2019). Instead, digital skills acquire different
meanings depending on the mechanisms through which they are mo-
bilized. Entrepreneurial human capital may help entrepreneurs use
digital resources to sustain viable informal or hybrid arrangements,
whereas social capital may embed digital skills within relational
structures that shape legitimacy, information flows, and exposure to
formal institutional logics (Liu et al., 2019; Rivera Huerta, 2017; Sut-
ter et al., 2017; Davidsson & Honig, 2003). In doing so, the study ex-
tends mixed embeddedness perspectives by showing that micro-level
digital capabilities do not operate independently from the individual
and relational contexts in which informal entrepreneurs evaluate the
desirability and feasibility of formalization (Zhu et al., 2019; Lange-
vang et al., 2015).

From a practical perspective, the findings suggest that support or-
ganizations, business associations, and training providers should
not assume that digital or business-related capabilities automatically
lead informal entrepreneurs toward formalization. Digital skills may
help entrepreneurs access information, coordinate transactions, and
interact with digital infrastructures, but they may also strengthen in-
formal or hybrid operation when formalization offers limited percei-
ved value (Silupu et al., 2022; Nguimkeu & Okou, 2021; Xheneti et
al,, 2019; Williams, 2007). Therefore, capability-building initiatives
should connect digital training with concrete pathways to formal
market access, digital public services, e-procurement, digital finan-
cial inclusion, legal protection, and innovation support ecosystems.
These interventions should also be differentiated: nascent ventures
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may require basic orientation, trust-building, and simplified access to
registration systems, whereas established informal ventures may need
stronger incentives to link digital tools with formal contracts, finan-
ce, and growth opportunities. Similarly, entrepreneurs with weaker
networks may benefit from bridging mechanisms that connect them
to institutional actors, while those with stronger networks may need
support to transform relational resources into formal market oppor-
tunities.

At the policy level, the results indicate that digitalization and regula-
tory simplification, although necessary, are not sufficient to increase
formalization intention. Digital public services may reduce adminis-
trative barriers, but they do not automatically make formalization at-
tractive if entrepreneurs can continue operating flexibly outside full
compliance. Policies should therefore increase the relative value of
formality by linking registration to tangible benefits, such as digital
financial inclusion, public procurement opportunities, formal con-
tracts, legal protection, and access to innovation support ecosystems
(Williams & Shahid, 2016; Cho & Honorati, 2014; Eckhardt & Shane,
2003). Platform registration and transaction traceability alone may
have limited impact unless entrepreneurs associate them with concre-
te opportunities and support (Daramola & Etim, 2022). Thus, policy
design should also address digital accessibility and institutional usa-
bility, since digital systems often require bank accounts, digital litera-
cy, and knowledge of available opportunities, in addition to devices
and basic digital skills (Keskinen et al., 2022). Accessible interfaces,
low-literacy design, assisted registration, and public-private support
mechanisms may therefore be especially important. More broadly,
effective formalization policy should recognize the agency of infor-
mal entrepreneurs without romanticizing informality: formalization
strategies should combine regulatory simplification, meaningful in-
centives, capability development, and network-based support.

7. Limitations and future lines of research

This study has several limitations. First, the dependent variable captu-
res formalization intention rather than actual formalization behavior.
Therefore, the findings should be interpreted as explaining entrepre-
neurs’ willingness or predisposition to formalize, not whether they
effectively register their businesses or sustain compliance over time.
Future research could examine whether, when, and under what con-
ditions formalization intentions translate into actual registration and
sustained compliance.

Second, the interpretation of the constructs should be bounded by
their operationalization. The Digital Skills scale captures confidence,
familiarity, and general comfort with digital tools, rather than capabi-
lities specifically related to digital public services, e-procurement, di-
gital financial systems, or advanced digital transformation. Similarly,
Entrepreneurial Human Capital captures educational background,
business-related specialization, and prior entrepreneurial experience,
rather than operational managerial competencies. This limitation is
particularly relevant for interpreting its negative association with For-
malization Intention. Future research could use more specific measu-
res of entrepreneurial human capital in informal entrepreneurship,
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including managerial experience, and digital financial literacy, while
also examining other entrepreneur-level characteristics, such as per-
sonality traits, entrepreneurial background, among others (Anwar et
al., 2020; Choung et al., 2023; Kumar et al., 2023; Lee & Tsang, 2001).

Third, the cross-sectional design restricts causal inference and pre-
vents us from establishing the temporal ordering of the proposed
mediation mechanisms. Although the model is theoretically groun-
ded, the results should be interpreted as intention-based associations
rather than definitive causal relationships. Longitudinal or panel de-
signs would allow future studies to examine how digital skills, entre-
preneurial human capital, social capital, and formalization intention
evolve over time, particularly in contexts shaped by digitalization and
regulatory change.

Fourth, the hidden and sensitive nature of informal entrepreneur-
ship made snowball sampling a pragmatic strategy for accessing
participants. Although appropriate for hard-to-reach populations,
this approach limits statistical generalization; therefore, the fin-
dings should be interpreted as analytically rather than population-
level generalizable. Future research could assess the robustness of
the model using larger and more diverse samples across sectors,
territories, and institutional contexts. In addition, reliance on self-
reported measures may introduce perceptual or social desirability
biases when examining legality, compliance, and informal business
practices. Although common method bias checks and systematic
response analyses did not suggest major concerns, the sensitive
nature of the phenomenon requires interpreting the findings with
appropriate caution.

Finally, although this study examines individual and relational fac-
tors, it does not explicitly incorporate contextual conditions such as
governance quality, enforcement exposure, community norms, sec-
toral dynamics, or the perceived value of formal institutions. These
conditions may shape whether entrepreneurs interpret formalization
as desirable, feasible, or necessary. Future research could adopt com-
parative or multilevel designs to examine how contextual conditions
influence the relationship between digital skills, entrepreneurial re-
sources, and formalization outcomes.

8. Conclusions

This study concludes that formalization intention among informal
entrepreneurs should not be understood as a direct or linear outco-
me of digital skills, regulatory simplification, or capability accumu-
lation. Rather, it is associated with a strategic evaluation shaped by
the interplay between practical digital skills, entrepreneurial human
capital, social capital, and the perceived value of remaining informal
versus becoming formal. Digital skills may facilitate access to infor-
mation, digital public services, and formal market opportunities, but
they may also support market access, transaction coordination, and
informal or hybrid arrangements when formalization offers limited
perceived benefits. In this sense, the findings suggest that digitali-
zation does not automatically move informal entrepreneurs toward
registration; its relevance depends on the individual and relational
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resources through which digital skills are mobilized. The study there-
fore contributes to informal entrepreneurship and technology mana-
gement by showing that digital tools can both connect entrepreneurs
to formalization pathways and reinforce digitally enabled informality.
Effective formalization strategies should combine accessible digital
public services with tangible incentives, capability development, and
trusted relational channels that make formal participation more at-
tractive than remaining informal.
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