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Abstract 

The rapid integration of Artificial Intelligence (AI) in business processes presents new opportunities for self-

employed peoples, yet its adoption among self-employed women in developing urban contexts remains under-

explored. This study investigates the role of AI tools in enhancing business performance and promoting 

economic empowerment among self-employed women in Karachi. Employing a mixed-methods approach, 

the research combines quantitative surveys of 100 self-employed women with in-depth qualitative interviews 

to examine patterns of AI adoption, perceived benefits, and barriers to implementation. The study also 

explores how AI contributes to decision-making, market access, and income generation, alongside 

sociocultural and infrastructural factors influencing technology utilization. Findings aim to provide empirical 

evidence on the intersection of digital innovation and women’s economic agency, informing social work 

practice, policy formulation, and targeted support programs. Ultimately, the research seeks to highlight 

strategies for leveraging AI to foster inclusive entrepreneurship and sustainable economic empowerment in 

urban Pakistan. 
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Introduction:  

The rapid advancement of digital technologies has fundamentally transformed entrepreneurial ecosystems 

worldwide, reshaping how businesses operate, compete, and grow. Among these technologies, Artificial 

Intelligence (AI) has emerged as a transformative force, enabling data-driven decision-making, automation of 

routine tasks, personalized customer engagement, and improved market forecasting (Nambisan et al., 2019; 

OECD, 2021). For women entrepreneurs in developing economies such as Pakistan, AI holds particular 

promise in addressing long-standing structural barriers to economic participation, including limited mobility, 

restricted access to formal markets, and socio-cultural constraints that disproportionately affect women’s 

entrepreneurial activities (Kabeer, 2012; UN Women, 2020). 

In Pakistan, women’s entrepreneurship is largely concentrated in micro and small enterprises, many of which 

operate within the informal economy. These enterprises play a critical role in household income generation, 

employment creation, and community development, especially in urban centers such as Karachi (ILO, 2018; 

Qureshi & Qureshi, 2019). Despite their economic contributions, self-employed women entrepreneurs 

continue to face persistent challenges, including low financial literacy, limited access to credit, weak business 

networks, and inadequate exposure to advanced technologies (Hafeez et al., 2018). AI-driven tools such as 
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automated bookkeeping systems, predictive analytics, digital marketing platforms, and AI-powered customer 

engagement applications offer innovative solutions to these challenges by improving efficiency, reducing 

operational costs, and expanding market reach beyond geographical limitations (OECD, 2021). 

Emerging empirical evidence suggests that AI adoption can significantly enhance women’s economic 

empowerment by strengthening business performance, increasing income stability, and improving strategic 

decision-making. Studies conducted in Pakistan’s digital and e-commerce sectors indicate that AI-supported 

marketing and management tools contribute to higher sales growth, improved customer retention, and greater 

adaptability to market fluctuations (World Bank, 2020). These findings are consistent with broader global 

research that conceptualizes AI not merely as a productivity-enhancing technology but as an enabler of 

economic autonomy and professional agency for women entrepreneurs (Manyika et al., 2019; World 

Economic Forum, 2022). 

However, the literature also highlights substantial inequalities in access to and benefits from AI technologies. 

Digital divides—rooted in gendered educational pathways, income disparities, and unequal access to 

infrastructure—significantly limit women’s ability to adopt and effectively utilize AI tools (UNESCO, 2019; 

Ahl & Nelson, 2015). In Pakistan, these challenges are compounded by inconsistent internet connectivity, 

limited availability of affordable digital training programs, and sociocultural norms that discourage women’s 

engagement with advanced technologies (ILO, 2018; UN Women, 2020). As a result, women entrepreneurs 

with prior digital exposure and supportive social networks are more likely to benefit from AI adoption, while 

others remain excluded from its potential advantages. 

Comparative studies from other developing regions, including South Asia, Africa, and Southeast Asia, 

reinforce the context-dependent nature of AI-driven empowerment. Research from Malaysia and several 

African countries demonstrates that AI integration enhances women’s access to markets, improves decision-

making capabilities, and supports personalized business development when accompanied by inclusive policies 

and targeted capacity-building initiatives (Sayed et al., 2021; Nambisan et al., 2019). These studies emphasize 

that technological innovation alone is insufficient; rather, its empowering effects depend on supportive 

institutional frameworks, gender-responsive training, and access to financial and digital resources. 

Within Pakistan, earlier research on information and communication technologies (ICTs) provides a valuable 

foundation for understanding AI’s potential role in women’s entrepreneurship. ICT adoption has been 

associated with increased entrepreneurial participation, improved profitability, and expanded business 

networks among women, particularly in informal and home-based enterprises (Hafeez et al., 2018; Kabeer, 

2012). Building on this evidence, AI represents a next-generation digital intervention with enhanced analytical 

and predictive capabilities that can further strengthen women’s economic participation if integrated within 

inclusive development strategies. 

In conclusion, the existing literature underscores AI’s dual role as both an opportunity and a challenge for 

women entrepreneurs. While AI has significant potential to enhance business performance, economic 

autonomy, and empowerment for self-employed women in Karachi, its benefits remain unevenly distributed 

due to structural, sociocultural, and institutional barriers. Addressing these challenges through inclusive 

digital literacy programs, gender-sensitive policies, and targeted support mechanisms is essential for ensuring 

that AI contributes meaningfully to women’s economic empowerment and sustainable urban development in 

Pakistan. 

 

Research Objectives 

1. To examine the extent and patterns of artificial intelligence (AI) adoption among self-employed women 

entrepreneurs in Karachi. 

2. To analyze the impact of AI tools on business performance, decision-making, and economic 

empowerment of women entrepreneurs. 
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3. To identify the key barriers and enabling factors influencing effective AI adoption among self-employed 

women in Karachi. 

Review Literature 

The rapid evolution of digital technologies, particularly artificial intelligence (AI), has transformed 

entrepreneurial ecosystems worldwide, creating unprecedented opportunities for business innovation, market 

expansion, and economic growth (OECD, 2021; Manyika et al., 2019). AI applications including machine 

learning algorithms, predictive analytics, chatbots, and automated business management tools have 

revolutionized operational efficiency, customer engagement, and decision-making processes across industries 

(Nambisan et al., 2019). For women entrepreneurs in developing economies, such as Pakistan, AI holds 

considerable potential to overcome entrenched structural and sociocultural barriers, including restricted 

mobility, limited market access, and societal norms that constrain women’s economic participation (Kabeer, 

2012; UN Women, 2020; Hafeez et al., 2018). By enabling access to digital platforms and data-driven 

insights, AI can serve as a catalyst for economic empowerment, supporting inclusive growth and sustainable 

entrepreneurial development. 

In Pakistan, women’s entrepreneurship is primarily concentrated in micro, small, and informal enterprises, 

which collectively contribute significantly to household incomes, employment generation, and community 

development (ILO, 2018; Qureshi & Qureshi, 2019). Despite their economic contributions, women 

entrepreneurs face persistent challenges such as limited financial literacy, inadequate access to credit, weak 

professional networks, and low exposure to emerging technologies (Brush et al., 2009; Hafeez et al., 2018). 

AI-based tools—such as automated bookkeeping software, customer relationship management systems, and 

AI-driven market analysis platforms can address these challenges by enhancing operational efficiency, 

reducing dependency on intermediaries, and expanding market reach beyond local boundaries (OECD, 2021; 

Manyika et al., 2019). 

Empirical studies in the Pakistani context highlight the positive impact of AI adoption on women’s economic 

mobility and business performance. Research focusing on the informal sector indicates that generative AI and 

digital automation tools can support business growth, facilitate access to online training and resources, and 

enable women to reach new market segments (Qureshi & Qureshi, 2019; World Bank, 2020). These studies 

also underscore inequalities in AI adoption: women with limited digital literacy or access to technological 

infrastructure benefit less from AI-driven innovation. This pattern aligns with broader global literature 

emphasizing the digital divide and its role in shaping economic outcomes for marginalized groups (UNESCO, 

2019; Ahl & Nelson, 2015). 

The e-commerce sector in Pakistan further illustrates AI’s transformative potential. Research shows that AI-

enabled tools, particularly in digital marketing and customer engagement, can mitigate gender-based barriers, 

enhance managerial effectiveness, and improve adaptability to rapidly changing market conditions (OECD, 

2021). Digital literacy and social support networks act as critical moderating factors, enabling women to 

leverage AI technologies effectively (Brush et al., 2009; UN Women, 2020). These findings suggest that AI 

adoption can extend beyond operational efficiency to empower women economically and socially, 

strengthening autonomy, confidence, and professional agency (Davis & Chouinard, 2016). 

However, the literature also highlights structural, sociocultural, and institutional barriers that constrain 

equitable AI adoption. Systematic reviews of AI adoption among women in Asian contexts indicate that 

gendered educational pathways, limited access to technology, and entrenched sociocultural norms 

significantly hinder women’s engagement with advanced digital tools (Ahl & Nelson, 2015; UNESCO, 2019). 

These barriers persist even in urban or educational settings where basic digital infrastructure exists, suggesting 

that technological interventions alone are insufficient. Rather, effective empowerment strategies must 

incorporate contextual socioeconomic factors, cultural sensitivities, and institutional support mechanisms 

(World Economic Forum, 2022). 
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Global research reinforces this dual narrative of opportunity and constraint. Studies examining AI’s role in 

women’s entrepreneurship identify automation, analytics, and decision-support systems as key drivers of 

enhanced decision-making and strategic business management (Manyika et al., 2019; OECD, 2021; Nambisan 

et al., 2019). However, challenges such as financial exclusion, limited access to credit, and gender biases 

within technical ecosystems continue to restrict women’s ability to fully benefit from AI-driven innovation 

(UN Women, 2020; World Economic Forum, 2022). Addressing these issues requires gender-responsive 

policies, digital literacy programs, and targeted capacity-building initiatives that facilitate equitable access to 

AI technologies. 

Comparative studies from other developing regions provide additional insights. Research from Malaysia, 

South Africa, and several African economies illustrates that AI integration into entrepreneurial ecosystems 

enhances women’s market access, decision-making capacity, and personalized business support (Sayed et al., 

2021; Nambisan et al., 2019). Nonetheless, these benefits are moderated by infrastructural limitations, digital 

skills deficits, and sociocultural constraints, mirroring the challenges observed in Pakistan. Such findings 

underscore the context-dependent nature of AI-driven empowerment, highlighting that technological 

innovation must be accompanied by enabling institutional, social, and policy environments to achieve 

meaningful outcomes. 

Within Pakistan, broader ICT adoption offers a foundational perspective for understanding AI’s potential 

impact. Prior studies demonstrate that ICT access correlates with increased entrepreneurial activity, higher 

profitability, and expanded business networks, particularly for women in rural or informal settings (Hafeez et 

al., 2018; ILO, 2018). Research on digital literacy indicates that internet and mobile technologies enable 

women to overcome mobility restrictions, manage household and business responsibilities, and access 

financial and training resources (Kabeer, 2012; UNESCO, 2019). AI, as a next-generation digital tool, builds 

on these capabilities by offering predictive and analytical functionalities that can further enhance women’s 

economic participation, decision-making, and empowerment outcomes. 

In summary, the literature emphasizes three critical dimensions relevant to this study: (1) AI’s potential to 

improve business performance, decision-making, and economic mobility for self-employed women 

entrepreneurs; (2) persistent structural, sociocultural, and institutional barriers that limit equitable access to 

and effective use of AI technologies; and (3) the necessity of inclusive digital literacy programs, gender-

responsive policies, and capacity-building initiatives to maximize empowerment outcomes (World Bank, 

2020; World Economic Forum, 2022). Collectively, these insights provide a strong rationale for investigating 

AI adoption among self-employed women in Karachi, highlighting the interplay between technological 

innovation and socio-institutional factors in shaping pathways to economic empowerment. 

 

Methedology 

This study employs a mixed-methods research design to examine the role of artificial intelligence (AI) in 

fostering the economic empowerment of self-employed women entrepreneurs in Karachi. The mixed-methods 

approach integrates both quantitative and qualitative data to provide a comprehensive understanding of AI 

adoption, its impact on business outcomes, and the socio-cultural factors influencing its use (Creswell & 

Creswell, 2018). 

For the quantitative component, structured questionnaires were administered to self-employed women 

operating micro and small enterprises across selected urban localities of Karachi(Clifton, Gulshan-I-Iqbal, 

Gulistan-I-Johar, North Nazimabad, Sadder, and Lyari). Purposive sampling was employed to target women 

actively engaged in business activities and with at least some exposure to digital technologies. The survey 

collected data on AI usage patterns, business performance indicators (such as sales growth and customer 

engagement), decision-making processes, and income-related outcomes. Descriptive statistics, frequencies, 

and cross-tabulations were applied to identify trends, correlations, and variations across demographic and 

business characteristics. 
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The qualitative component involved in-depth semi-structured interviews with a subset of survey participants. 

These interviews explored women’s lived experiences, perceived barriers to AI adoption, motivations for 

using digital tools, and the role of social support networks and institutional structures in facilitating or 

constraining AI usage. Thematic analysis was conducted to identify recurring patterns, narratives, and 

insights, enabling a rich contextual understanding of empowerment processes (Braun & Clarke, 2006). 

By combining quantitative and qualitative methods, this study ensures triangulation of data, enhancing the 

validity and reliability of findings. This integrated approach allows for a nuanced assessment of AI’s 

transformative potential in improving business performance, decision-making, and overall economic 

empowerment for self-employed women entrepreneurs in Karachi. 

 

Results and Discussion 

The findings of this study indicate that the adoption of artificial intelligence (AI) tools has a statistically 

significant and positive impact on the economic empowerment of self-employed women entrepreneurs in 

Karachi. Quantitative analysis reveals that women who utilized AI-based applications, particularly digital 

marketing platforms, automated bookkeeping systems, and customer analytics—experienced notable 

improvements in business performance indicators, including sales growth, market reach, and operational 

efficiency. These findings align with prior research emphasizing AI’s potential to enhance productivity, 

reduce managerial burden, and support strategic decision-making in small enterprises (OECD, 2021; 

Nambisan et al., 2019; Brynjolfsson & McAfee, 2017). 

In addition to performance gains, survey respondents reported improvements in decision-making capabilities 

and time management. AI tools enabled them to access timely market insights, forecast demand patterns, and 

optimize resource allocation. These results are consistent with studies highlighting AI’s role in enabling data-

driven decision-making and agile management in small and medium-sized enterprises (SMEs) (Bughin et al., 

2018; Davenport & Ronanki, 2018). For women entrepreneurs, who often balance business responsibilities 

with household roles, these technological efficiencies contribute not only to business growth but also to 

enhanced personal and professional agency (Kabeer, 2012; UN Women, 2020). 

Qualitative data provide additional nuance, demonstrating that AI adoption contributed to increased 

confidence, autonomy, and adaptability among women entrepreneurs. Many participants highlighted that AI-

enabled social media marketing reduced dependency on physical mobility and intermediaries, a factor critical 

in contexts where sociocultural norms restrict women’s movement (Hafeez et al., 2018; Brush et al., 2009). 

By leveraging digital platforms, women were able to expand customer bases, maintain continuous engagement 

with clients, and adapt more effectively to market fluctuations. This reflects broader research in developing 

economies showing that digital tools can mitigate mobility-related constraints and promote greater economic 

inclusion for women (Heeks et al., 2017; World Bank, 2020). 

Despite these gains, the findings also reveal persistent challenges. Limited digital literacy, inconsistent 

internet access, and the absence of formal AI training emerged as major barriers, particularly among women 

operating in lower-income urban areas. Several participants expressed difficulty in understanding or 

customizing AI tools, reflecting a skills gap that prevents full exploitation of digital innovations. These results 

are consistent with previous studies highlighting structural and socio-cultural barriers—such as gendered 

educational pathways, technological inexperience, and household responsibilities—that impede women’s 

effective engagement with advanced technologies (Ahl & Nelson, 2015; UNESCO, 2019; World Economic 

Forum, 2022). 

The study also underscores the uneven distribution of AI’s benefits. Women who had prior exposure to digital 

technologies, supportive social networks, and access to financial or technical resources reported greater 

business and empowerment outcomes compared to those without such support. This finding aligns with the 

concept of the digital divide, which posits that unequal access to technology and training exacerbates existing 

social and economic inequalities (Hilbert, 2016; van Dijk, 2020). The evidence suggests that AI adoption 
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alone is insufficient; women’s empowerment outcomes are contingent upon access to enabling infrastructure, 

peer and institutional support, and complementary digital literacy initiatives. 

Furthermore, qualitative interviews highlighted the role of institutional and policy support in shaping AI 

adoption. Women reported that mentorship programs, community-based training workshops, and local 

entrepreneurship networks facilitated more effective use of AI tools. These insights resonate with global 

research indicating that institutional support, gender-responsive policies, and targeted capacity-building 

initiatives are critical for ensuring equitable technological adoption and sustainable empowerment (Manyika 

et al., 2019; Heeks et al., 2017; UN Women, 2020). 

Comparative studies from other developing regions provide additional perspective. Research from Malaysia, 

India, and several African countries demonstrates that AI integration into entrepreneurial ecosystems 

enhances women’s market access, decision-making efficiency, and personalized business support, especially 

when combined with training and supportive social structures (Sayed et al., 2021; Nambisan et al., 2019; Rao 

et al., 2020). However, these benefits are moderated by persistent digital skills deficits, infrastructure 

limitations, and sociocultural constraints, echoing the challenges observed in Karachi. Such findings reinforce 

the context-dependent nature of AI-driven empowerment, emphasizing that technological innovation must 

operate within broader social, economic, and institutional frameworks to realize its full potential (World Bank, 

2020; Brynjolfsson et al., 2018). 

Importantly, the study highlights the transformative role of AI in fostering inclusive entrepreneurship. 

Beyond business performance metrics, AI-enabled tools promoted self-confidence, strategic thinking, and 

professional autonomy, which are critical dimensions of economic empowerment (Kabeer, 2012; Brush et al., 

2009). AI adoption also encouraged entrepreneurial resilience, enabling women to navigate market 

fluctuations, maintain client relationships remotely, and optimize operations efficiently. These findings 

resonate with the growing literature on digital empowerment, which positions technology not merely as a 

productivity tool but as a mechanism for expanding socioeconomic agency, particularly among marginalized 

groups (UNESCO, 2019; Hilbert, 2016). 

In summary, the findings affirm that AI can serve as a catalyst for economic empowerment among self-

employed women in Karachi’s informal economy. The technology facilitates enhanced business performance, 

decision-making, and autonomy. However, its benefits are unevenly distributed due to socioeconomic, 

infrastructural, and cultural barriers. To maximize AI’s transformative potential, policymakers, development 

practitioners, and community organizations must implement inclusive digital literacy programs, gender-

responsive AI training, mentorship opportunities, and infrastructure improvements. By addressing 

these systemic barriers, AI adoption can contribute meaningfully to women’s entrepreneurship, economic 

participation, and long-term empowerment in urban Pakistani contexts. 
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