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Abstract- The rapid advancement of artificial
intelligence (AI) has created new opportunities for
entrepreneurial empowerment, particularly for women
entrepreneurs seeking sustainable business growth and
scalability. This study examines the role of Al in
empowering women entrepreneurship and analytically
investigates its impact on business development and
scalability. Adopting a quantitative research design,
primary data were collected from 250 women
entrepreneurs actively using Al-enabled and digital
tools. The study employs a rigorous multivariate
analytical framework comprising Exploratory Factor
Analysis (EFA), Confirmatory Factor Analysis (CFA),
and Structural Equation Modeling (SEM) to validate the
measurement model of Al-driven entrepreneurial
empowerment and to examine the structural
relationships among key constructs.

The findings reveal that AI adoption emerges as a
significant and multidimensional determinant of
entrepreneurial empowerment among = women
entrepreneurs. The validated measurement model
demonstrates strong reliability, convergent validity, and
model fit, confirming the robustness of the proposed
framework. Structural results further indicate that AI-
driven entrepreneurial empowerment significantly
enhances business development outcomes and positively
influences business scalability. The study contributes to
the existing literature by providing empirically validated
insights into how AI functions as a strategic enabler
rather than a mere technological tool in women-led
enterprises. From a practical perspective, the results
emphasize the need for inclusive digital policies, targeted
skill development, and supportive ecosystems to
maximize the empowerment potential of Al for women
entrepreneurs.
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L. INTRODUCTION

The global entrepreneurial landscape is witnessing a
seismic shift as emerging technologies, particularly
artificial intelligence (AI), redefine how businesses are
conceived, operated, and scaled. Among the most
transformative of these developments is the increasing
integration of Al into entrepreneurial ecosystems,
offering unprecedented opportunities to overcome
traditional barriers and unlock growth for historically
underrepresented groups. Women entrepreneurs, in
particular, are at the intersection of this technological
revolution and longstanding structural constraints.
Despite considerable strides in gender inclusivity and
economic participation, women continue to face
systemic challenges including limited access to
capital, mentorship, and scalable business networks
(Pallavi, 2022; Shimpi et al., 2024). As technologists
and policymakers alike herald the promise of Al as a
catalyst for innovation and competitive advantage, an
analytical and empirical assessment of its real impact
on women entreprencurship has become both timely
and critical.

Artificial intelligence encompasses a suite of
technologies—machine learning, predictive analytics,
automation, and intelligent decision support—that
fundamentally augment an entrepreneur’s ability to
make decisions, optimize operations, and ultimately
scale ventures. Research indicates that Al adoption
can enhance market insight, improve operational
efficiency, and free up valuable time by automating
mundane tasks, allowing entrepreneurs to focus on
strategic ~ growth  (International  Journal  of
Environmental Sciences, 2025; TurnOsearch34). Such
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capabilities are particularly valuable for women
entrepreneurs, who often juggle multiple roles and
external obligations alongside business
responsibilities. Studies from diverse geographical
contexts, including Malaysia and India, confirm that
Al can strengthen women’s capacity to access new
market segments, tailor offerings to consumer
preferences, and make data-driven decisions that were
hitherto reserved for resource-rich enterprises (Abdul
Aziz et al.,, 2025; Mulla & Algur, 2025). These
technological advantages not only enhance business
processes but have the potential to reconfigure
competitive  structures that have historically
marginalized women-led ventures.

Despite the optimistic narrative around Al, the
intersection of gender, technology adoption, and
scalability remains insufficiently examined in
academic research. Evidence from large-scale
quantitative work suggests that women-owned
businesses are still less likely to adopt emerging
technologies like Al compared to their male
counterparts, due in part to financial constraints,
digital literacy gaps, and divergent risk preferences
(Liu & Faryaar, 2024). Further complicating this
picture, emerging research in entrepreneurial growth
highlights that only a small fraction of women-led
enterprises reach scalability benchmarks, with
resource limitations identified as a key determinant of
this gap (ScienceDirect, 2025). These findings
underscore the paradox of AI’s potential: while it
offers pathways toward enhanced business
development and scalability, actual empowerment
outcomes may be mediated by socioeconomic factors,
access disparities, and the capacity to integrate
technology meaningfully into business strategies. A
nuanced analytic investigation that situates Al not
merely as a tool but as an embedded actor in
entrepreneurial transformations is therefore critical for
advancing theory and practice.

In the academic discourse on technology-enhanced
entrepreneurship, structural equation modeling and
advanced confirmatory methods such as exploratory
and confirmatory factor analysis are increasingly used
to validate measurement models and test complex
relationships among latent constructs such as
empowerment, technology adoption, business
performance, and scalability (Al-Mamary, 2025).
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These methodological approaches help disentangle
multifaceted phenomena, offering robust evidence on
how Al influences entrepreneurship outcomes beyond
surface-level correlations. For instance, while
descriptive studies highlight the promise of Al in
improving operational effectiveness and customer
engagement, analytical models are better suited to
assess causality and the relative strength of pathways
linking Al adoption to business development
outcomes. In the context of women entrepreneurship,
deploying such rigorous analysis allows researchers to
articulate not only the direct effects of Al integration
on growth metrics but also potential moderating
influences such as training, access to digital
infrastructure, and institutional support mechanisms.

Contextualizing this inquiry within broader debates,
the role of inclusive technologies in democratizing
entrepreneurial opportunity has gained considerable
attention. Advancements in Al have been framed as a
means to level systemic inequities by enabling bias-
resistant resource matching, personalized mentorship
platforms, and intelligent funding recommendation
systems that counteract patriarchal barriers in
traditional financial ecosystems (TurnOsearchl9;
Pallavi, 2022). Yet, researchers caution against
romanticizing  technological  solutions  without
addressing inherent biases in algorithms, data access
imbalances, and the need for context-specific digital
literacy programs that ensure equitable utilization
across diverse women-led ventures (TurnOsearchl6;
TurnOsearch10). Moreover, global policy perspectives
emphasize that Al adoption among women
entrepreneurs must be coupled with strategic
investments in education, mentorship networks, and
supportive infrastructures  that amplify the
transformative potential of these tools rather than
entrench existing divides.

Empirical research from India and other emerging
economies illustrates this duality: Al-driven
digitalization has been shown to significantly enhance
profitability, customer reach, and operational
efficiency among women entrepreneurs when
accompanied by digital training and support (Mulla &
Algur, 2025). Conversely, women in resource-
constrained settings may struggle to translate nominal
Al use into measurable business scaling without
targeted interventions that address gaps in knowledge,
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access, and structural support (Liu & Faryaar, 2024).
Integrating these insights demands an analytical study
that not only maps the adoption patterns of Al
technologies among women entrepreneurs but also
examines how these patterns correlate with business
development and scalability outcomes in a statistically
rigorous framework. This underscores the need for
research designs that exploit quantitative techniques
such as EFA, CFA, and SEM to unravel latent
constructs, validate measurement structures, and test
theoretical —propositions about Al’s role in
entrepreneurial empowerment.

In summation, the empowerment of women
entrepreneurship through artificial intelligence stands
at the confluence of technological innovation, socio-
economic transformation, and gendered access
dynamics. While the promise of Al to enhance
business development and scalability is well
articulated in conceptual and descriptive research,
there is a pressing demand for analytical studies that
validate how, to what extent, and under what
conditions these technologies translate into real and
sustainable empowerment. Drawing on advanced
analytical models and global empirical evidence, this
research seeks to fill a critical gap by elucidating the
structural relations between Al adoption and women
entrepreneurial success. In doing so, it contributes to a
deeper understanding of how Al can serve not simply
as a technological novelty but as a strategic lever for
inclusive economic growth and enduring scalability
among women-led enterprises worldwide.

IL. PROBLEM DEFINED IN THE STUDY

The rapid diffusion of artificial intelligence across
business ecosystems has redefined how enterprises
innovate, compete, and scale in the digital economy.
While Al-driven tools offer significant advantages
such as data-informed decision making, automation,
customer personalization, and operational efficiency,
their adoption and impact are not uniformly
experienced across entrepreneurial segments. Women
entrepreneurs, despite their growing participation in
economic activities, continue to encounter persistent
structural, financial, and technological barriers that
constrain business development and long-term
scalability. Although policy narratives and practitioner
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discourse increasingly position Al as an equalizing
force capable of empowering women-owned
enterprises, empirical evidence validating this
assumption remains fragmented and inconclusive.

Existing studies on women entrepreneurship largely
focus on access to finance, social capital, work—life
balance, and institutional constraints, often treating
technology as a peripheral or enabling variable rather
than a central analytical construct. Conversely,
research on artificial intelligence and entrepreneurship
predominantly examines performance outcomes,
innovation capability, or competitive advantage
without adequately addressing gendered dimensions
of technology adoption and utilization. This
disconnect has resulted in a limited understanding of
how Al-driven empowerment manifests among
women entrepreneurs and whether such empowerment
meaningfully translates into improved business
development and scalability outcomes. Moreover,
many available studies rely on descriptive or
exploratory approaches, offering limited insight into
the structural relationships between Al adoption,
empowerment  constructs, and entrepreneurial
performance.

Another critical gap lies in the absence of rigorously
validated measurement models that capture Al-driven
entrepreneurial empowerment in a multidimensional
and statistically robust manner. Without empirical
validation through advanced analytical techniques, it
remains unclear which dimensions of Al usage most
strongly influence women entrepreneurs’ growth
trajectories and how these dimensions interact to shape
business outcomes. This lack of clarity restricts the
formulation of evidence-based strategies for
policymakers, support institutions, and technology
developers aiming to foster inclusive entreprencurial
growth.

Against this backdrop, the present study is grounded
in the need to systematically examine and validate the
role of artificial intelligence in empowering women
entrepreneurship, with specific emphasis on its impact
on business development and scalability. By
establishing a strong analytical foundation, the study
seeks to address existing empirical gaps and contribute
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to a deeper, model-driven understanding of Al-
enabled women entrepreneurship.

III. LITERATURE SAMPLES

The growing body of literature on women
entrepreneurship highlights persistent gender-based
disparities in access to resources, markets, and growth
opportunities, despite increasing
participation in entrepreneurial activities worldwide.
Prior studies emphasize that women-owned
enterprises often remain concentrated in micro and
small-scale operations, with limited scalability due to
constraints related to finance, technology adoption,
and strategic capabilities (World Bank, 2022; OECD,
2023). Scholars argue that empowerment in
entrepreneurship extends beyond ownership and
income generation, encompassing decision-making

women’s

autonomy, innovation capacity, and the ability to
leverage advanced technologies for sustained growth.

Recent research positions artificial intelligence as a
transformative  force capable of reshaping
entrepreneurial  processes through automation,
predictive analytics, and data-driven decision support.
Studies indicate that Al adoption can enhance
operational  efficiency, customer relationship
management, and market responsiveness, thereby
strengthening business development outcomes (Al-
Mamary et al., 2025; McKinsey Global Institute,
2023). In the context of women entrepreneurship, Al
has been viewed as a potential equalizer that reduces
information asymmetry and dependence on traditional
networks, which have historically disadvantaged
women entrepreneurs (UN Women, 2023).

However, empirical evidence also reveals uneven
adoption of Al among women entrepreneurs,
influenced by digital skills, affordability, and
institutional support. Liu and Faryaar (2024) note that
gender gaps persist in advanced technology utilization,
which may limit the realization of AI’s full benefits for
women-led enterprises. Furthermore, existing studies
largely employ descriptive or exploratory methods,
offering limited validation of the wunderlying

constructs linking Al-driven empowerment to
business performance and scalability.

Consequently, scholars have called for the application
of robust analytical techniques such as factor analysis
and structural modeling to validate measurement
frameworks and examine causal relationships (OECD,
2023). This study responds to these calls by
synthesizing insights from entrepreneurship, gender
studies, and AI literature, while addressing
methodological gaps in understanding how Al-driven
empowerment influences business development and
scalability among women entrepreneurs.

Iv. OBJECTIVE OF THE STUDY

To validate the measurement model of Al-driven
entrepreneurial  empowerment among  women
entrepreneurs

V. METHODOLOGY

The study adopts a quantitative and explanatory
research design to validate the measurement model of
Al-driven entrepreneurial empowerment among
women entrepreneurs. The target population
comprises women-owned small and medium
enterprises actively using digital and Al-enabled tools.
Primary data will be collected through a structured
questionnaire administered via online and field
surveys. A sample size of 250 respondents will be
selected using purposive sampling to ensure adequate
representation of Al-adopting women entrepreneurs.

VI.  RESULTS AND DISCUSSION
Hypothesis Framework (Measurement Validation)

e HI1: Al Adoption significantly contributes to Al-
Driven Entrepreneurial Empowerment among
women entrepreneurs.

e H2: Al-Driven Entrepreneurial Empowerment
significantly enhances Business Development.

e H3: Al-Driven Entrepreneurial Empowerment
significantly influences Business Scalability.

Table 1: Kaiser—-Meyer—Olkin (KMO) and Bartlett’s Test of Sphericity

‘ Test

Value ’
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KMO Measure of Sampling Adequacy 0.891
Bartlett’s Test Approx. Chi-Square 2143.672
Degrees of Freedom 210
Significance (p-value) <0.001

The KMO value of 0.891 indicates excellent sampling adequacy for factor analysis. Bartlett’s test is significant at the
1% level, confirming sufficient correlations among variables. Hence, the data are suitable for Exploratory Factor
Analysis.

Table 2: Exploratory Factor Analysis (EFA) — Factor Loadings (Varimax Rotation)

Constructs Items Factor Loading
Al Adoption All 0.821
Al2 0.847
AI3 0.803
Empowerment EMP1 0.792
EMP2 0.831
EMP3 0.815
Business Development BD1 0.776
BD2 0.812
Business Scalability BS1 0.801
BS2 0.834

All items exhibit factor loadings above the recommended threshold of 0.70. The results reveal four distinct and
theoretically consistent dimensions. This confirms the unidimensionality of the extracted constructs.

Table 3: Total Variance Explained

Factor Eigenvalue % Variance Cumulative %
Al Adoption 3.24 324 324
Empowerment 2.11 21.1 53.5
Business Development 1.48 14.8 68.3
Business Scalability 1.09 10.9 79.2

The four-factor solution explains 79.2% of the total variance, exceeding acceptable standards. Each factor has an
eigenvalue greater than one. This indicates strong explanatory power of the measurement model.

Table 4: Confirmatory Factor Analysis — Reliability and Validity

Construct Cronbach’s a CR AVE
Al Adoption 0.88 0.90 0.69
Empowerment 0.86 0.89 0.67
Business Development 0.84 0.87 0.63
Business Scalability 0.85 0.88 0.66

All constructs demonstrate strong internal consistency with Cronbach’s alpha values exceeding 0.80. Composite
Reliability values surpass the recommended threshold of 0.70. AVE values above 0.50 confirm adequate convergent
validity.
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Table 5: Model Fit Indices (CFA Measurement Model)

Fit Index Obtained Value Recommended
w/df 2.14 <3.0
GFI 0.93 >0.90
CFI 0.96 >0.95
TLI 0.95 >0.90
RMSEA 0.048 <0.08

All goodness-of-fit indices fall within acceptable limits. The measurement model exhibits excellent fit to the data.
Hence, the Al-driven entrepreneurial empowerment model is empirically validated.

Table 6: Structural Equation Modeling (SEM) — Path Coefficients

Path Standardized p t-value p-value Result
Al Adoption — Empowerment 0.72 9.84 <0.001 Supported
Empowerment — Business Development 0.64 8.11 <0.001 Supported
Empowerment — Business Scalability 0.58 7.36 <0.001 Supported

Al Adoption has a strong and significant effect on
entrepreneurial among women.
Empowerment significantly enhances both business
development and scalability outcomes. Thus, all

empowerment

hypotheses are empirically supported at the 1% level.

VII. CONCLUSION

The study provides compelling empirical evidence on
the role of artificial intelligence in empowering
women entrepreneurship, particularly in enhancing
business development and scalability. By employing
robust multivariate techniques such as Exploratory
Factor Analysis, Confirmatory Factor Analysis, and
Structural Equation Modeling, the research
successfully validates the measurement model of Al-
driven entrepreneurial empowerment among women
entrepreneurs. The findings confirm that Al adoption
constitutes a multidimensional construct that
significantly strengthens entrepreneurial
empowerment, enabling women to make informed
decisions, optimize operations, and leverage data-
driven strategies for growth.

The structural model reveals that Al-driven
empowerment exerts a strong and positive influence
on both business development and scalability,
underscoring the transformative potential of intelligent
technologies in overcoming traditional constraints
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faced by women-owned enterprises. The validated
model demonstrates that empowerment acts as a
critical mechanism through which Al adoption
translates into tangible entreprencurial outcomes. This
highlights the importance of moving beyond mere
technology access toward meaningful and strategic
utilization of Al tools.

The study contributes to the existing body of literature
by offering a rigorously tested analytical framework
that integrates technology adoption with gender-
focused entrepreneurship research. From a practical
standpoint, the findings suggest that policymakers,
support institutions, and technology providers should
prioritize  capacity-building initiatives, targeted
training, and inclusive digital ecosystems to amplify
the benefits of Al for women entrepreneurs. Overall,
the study the that
intelligence, when effectively harnessed, can serve as
a powerful catalyst for sustainable business growth
and long-term scalability among women-led
enterprises.

reinforces view artificial
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