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Abstract L@M

The growing use of artificial intelligence across Pakistan’s economic sectors has changed how
institutions operate, make decisions, and provide services. While these technological shifts have
improved productivity and governance in many areas, they have also highlighted long-standing social
inequalities. This research looks at the economic and social effects of Al integration in Pakistan. It
identifies which groups benefit from these advancements and which remain left out. The study uses a
mix of quantitative data from national sources and interviews with professionals in IT, education, and
public policy. It investigates differences in access to Al, awareness levels, and the outcomes of its use.
The findings show that while Al has improved performance and efficiency in industries like banking,
healthcare, and education, its benefits mainly go to urban, well-resourced, and tech-savvy
populations. Marginalized groups—including low-income workers, women, and rural residents—face
serious challenges due to poor digital infrastructure, limited tech skills, and lack of representation in
algorithm-driven systems. This situation further widens the digital divide. Additionally, the growing
reliance on automated decision-making and centralized data systems often reinforces existing
inequalities, especially in job opportunities and governance methods. The study highlights the need
for inclusive education systems, effective regulations, and fair digital infrastructure as essential
foundations for broad Al adoption. It concludes that for Al to contribute to sustainable development
in Pakistan, policymakers must balance technological progress with fairness and social inclusion.
This ensures that innovation benefits society as a whole, not just a select few. By mixing statistical
evidence with qualitative insights, this research provides practical guidance for decision-makers
addressing new forms of inequality in the age of Al. The study also adds to the larger conversation
about digital democracy by exploring how online platforms impact political attitudes and behaviors
among university students. These findings have significant implications for educators, political
institutions, and policymakers as they develop strategies that promote informed, ethical, and active
civic engagement in an increasingly digital political environment.
Keywords: Artificial Intelligence, Social Disparities, Digital Divide, Economic Inequality, Al in
Pakistan, Automation and Employment, Inclusive Technology, Algorithmic Bias,
Urban-rural Divide, Digital Infrastructure

Introduction
Acrtificial intelligence has reshaped the foundations of the modern socio-economic landscape in ways
that few other technologies have managed to achieve. In recent years, its influence has expanded far
beyond technical applications, affecting patterns of employment, social organization, and systems of
public governance. Algorithm-driven tools and automated decision systems now play a growing role
in determining how information, opportunities, and resources are allocated. For developing nations
like Pakistan, this transformation presents both unprecedented possibilities and serious challenges.
While Al holds promise for innovation and efficiency, its benefits are not shared evenly. Differences
based on income, gender, education, and location risk reinforcing long-standing social divides, rather
than reducing them. Much like earlier technological shifts, access to Al advantages remains
concentrated among those who already possess the necessary skills, infrastructure, and institutional
support.

Pakistan’s push toward digital transformation—reflected in initiatives such as the Digital
Pakistan Vision and the draft National Artificial Intelligence Policy introduced in 2023—has
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significantly accelerated the country’s engagement with Al since 2020. These policy efforts seek to
embed intelligent technologies within key sectors including agriculture, healthcare, finance, and
education in order to strengthen national competitiveness. However, uneven digital infrastructure and
gaps in technical expertise continue to limit broad-based participation in this transition. Al adoption is
largely concentrated in major urban centers such as Lahore, Karachi, and Islamabad, while large
segments of the population remain excluded due to weak connectivity and limited digital skills. Rural
communities and socially marginalized groups, in particular, face structural barriers that prevent them
from fully benefiting from the country’s growing reliance on artificial intelligence.

Scholars worldwide have increasingly warned that artificial intelligence is reinforcing
economic divides by replacing large segments of routine and low-skilled work while placing
advanced technological power in the hands of a relatively small, privileged group. Automation has
placed many jobs at risk across sectors such as manufacturing, logistics, and banking in Pakistan,
particularly those held by low- and middle-income workers. At the same time, it has created a limited
number of high-paying opportunities for individuals with advanced technical skills. This imbalance
reflects what some researchers describe as a disconnect between rising productivity and stagnant
wages, where economic gains do not translate into improved earnings for the majority of workers. As
a result, individuals without specialized training face job insecurity and limited wage growth, while
those equipped with Al-related skills enjoy greater employment prospects and higher incomes.

Across South Asia, the benefits of Al-driven growth are being concentrated in urban areas
with higher levels of education, intensifying regional and gender-based inequalities. In Pakistan,
women remain significantly underrepresented in formal employment and science- and technology-
related fields, which means that the financial rewards associated with Al are more likely to favor men.
Additionally, the dominance of the informal economy—which accounts for the majority of jobs in the
country—Iimits the reach of Al-driven transformation, further widening the technological divide.

Pakistan’s digital inequality is shaped by multiple factors, including location, income,
education, and gender. Internet access remains limited for a large portion of the population,
particularly in rural areas where connectivity is unreliable and costs are high. Opportunities for Al
education and technical training are largely confined to elite urban universities and private
institutions, leaving most citizens without exposure to digital problem-solving skills or computational
learning. This exclusion extends beyond employment and affects civic engagement, educational
outcomes, and access to public services increasingly supported by digital systems.

Concerns over fairness are further intensified by algorithmic bias. Al systems trained on
incomplete or skewed data can unintentionally disadvantage groups that are already marginalized. In
Pakistan, examples such as facial recognition technologies and automated credit assessments have
shown tendencies to exclude or misclassify individuals based on ethnicity or income level. These
hidden biases contribute to institutional discrimination, influencing hiring decisions, access to
financial services, and the quality of service delivery without transparent accountability.

This analysis is informed by two interconnected theoretical perspectives: technological
determinism and social stratification theory. Technological determinism suggests that innovations
drive societal change with limited influence from social actors, while social stratification theory
emphasizes how existing class, gender, and ethnic hierarchies shape access to technology and its
benefits. Together, these frameworks offer insight into how the spread of Al in Pakistan both reflects
and reinforces existing social inequalities.

The expansion of Al does not occur in isolation; it is embedded within power structures and
organizational systems that determine who controls and benefits from technology. In Pakistan, the
advantages of Al adoption are most visible among urban elites supported by private investment and
global market connections. In contrast, rural populations and low-income groups often experience
displacement, exclusion, or reduced job security. This contrast highlights the central paradox of Al: it
serves as a force for modernization while simultaneously deepening social and economic divides.

Recent studies confirm that Al-related growth in Pakistan remains highly uneven. The
majority of Al startups are concentrated in major cities, leaving other regions with limited
opportunities for innovation and investment. Graduates with backgrounds in computer science and
engineering enjoy significantly higher employment rates than those from non-technical disciplines,
underscoring a growing skills gap.
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Similar patterns appear in education and healthcare. Al-powered learning platforms have
expanded access to digital education, yet their benefits are largely unavailable to rural schools lacking
internet connectivity and technological resources. In healthcare, advanced diagnostic tools improve
treatment quality in private hospitals but remain out of reach for low-income patients reliant on public
facilities. Together, these trends illustrate that while Al has the potential to transform Pakistan at a
national level, its current implementation reflects and reinforces deep social polarization.

Statement of the Problem

Artificial intelligence has emerged as one of the most influential forces shaping the modern era, and
its growing presence in Pakistan presents a complex mix of promise and inequality. While both public
institutions and private organizations are increasingly relying on Al to modernize key areas such as
education, healthcare, and public administration, the advantages of these technologies are far from
evenly shared. In many cases, technological progress has moved faster than efforts to include all
segments of society, leaving large sections of the population disconnected from Al-driven
development.

One major reason for this imbalance lies in the uneven distribution of digital infrastructure
and technological resources across the country. Major cities like Lahore, Karachi, and Islamabad have
become hubs for innovation, while rural and outlying regions continue to struggle with limited
internet access, insufficient computing resources, and low levels of digital literacy. This geographic
divide restricts participation in emerging digital economies and prevents rural communities from
benefiting fully from Al applications in areas such as farming, education, and healthcare.

Another source of inequality stems from changes in the labor market brought about by
automation. Al-driven systems increasingly favor individuals with advanced technical skills, while
workers employed in routine or low-skilled occupations face job insecurity as automation expands
across sectors such as manufacturing, banking, and customer service. In a country where a large
proportion of the workforce operates within the informal economy, the absence of effective retraining
programs and social protection mechanisms heightens the risk of widespread economic displacement.

Existing social and structural inequalities further intensify these challenges. Gender
disparities, limited access to digital education, and biased algorithmic systems often exclude women,
minority groups, and low-income populations from meaningful participation in Al-related
opportunities. Rather than narrowing social gaps, such conditions risk allowing Al technologies to
reinforce patterns of exclusion already present in society.

The lack of comprehensive and consistent research on how artificial intelligence affects
Pakistan’s social landscape also makes informed policymaking difficult. Understanding who benefits
from Al adoption and who is adversely affected is essential. This study seeks to address that gap by
contributing evidence-based insights and proposing inclusive approaches that can help ensure Al
serves as a tool for empowerment and shared progress, rather than deepening existing forms of
marginalization.

Research Objectives

1. To assess the relationship between the spread of artificial intelligence and existing socio-
economic disparities in Pakistan.

2. To analyze the impact of Al-driven automation on job patterns and workforce dynamics
within Pakistan’s labor market.

3. To explore the role of digital skills and educational access in shaping unequal outcomes

linked to Al adoption.
Research Questions

1. How has the growing use of artificial intelligence influenced social and economic disparities
across different groups in Pakistan?

2. In what ways is automation driven by Al reshaping employment structures and job
opportunities within Pakistan’s workforce?

3. How do levels of education and digital competence shape the connection between artificial
intelligence adoption and socio-economic inequality in Pakistan?

Significance of the Study

This study holds both conceptual and practical importance. From a theoretical perspective, it
contributes to emerging discussions around technology ethics and social inequality by examining the
societal consequences of artificial intelligence within a developing-country context. Much of the
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existing research on Al has been centered on industrialized Western nations; however, Pakistan
presents a distinct social and economic environment characterized by an extensive informal sector,
uneven educational attainment, and deep digital divides. These conditions make it a valuable case for
understanding whether Al-driven change can reinforce existing inequalities or serve as a tool for
social improvement.

The research also carries strong implications for public policy. Its findings can support
decision-makers, educators, and industry stakeholders in designing strategies that promote more
equitable access to Al technologies. By highlighting who benefits from Al adoption and who remains
excluded, the study can guide efforts to reduce digital marginalization, strengthen technological skills,
and encourage inclusive models of innovation. Furthermore, the insights generated may assist
international agencies and development partners in aligning digital transformation initiatives with key
United Nations Sustainable Development Goals, particularly those related to education, employment,
and social equality.

Ultimately, this study seeks to frame artificial intelligence not merely as a technical
advancement, but as a social force whose development and application must be guided by principles
of fairness and inclusion.

Literature Review

Global Perspectives on Artificial Intelligence and Social Inequality

There is widespread agreement that artificial intelligence represents a transformative force capable of
reshaping economies and societies worldwide. At the same time, a growing body of research cautions
that the expansion of Al may intensify existing social and economic divides rather than narrow them.
Scholars argue that the benefits of Al are disproportionately captured by wealthier nations, where
strong digital infrastructure, advanced education systems, and substantial investment capacity already
exist. As Al-driven productivity increases, the traditional link between technological progress and
wage growth appears to be weakening, contributing to a polarized labor market in which high-skilled
workers advance while others are left behind.

Concerns have also been raised about the role of automated decision-making in governance.
Research highlights that algorithm-based systems can amplify inequality when they rely on biased
datasets, particularly in areas such as credit evaluation, welfare distribution, and policing. Studies
further suggest that Al technologies may reproduce long-standing racial and gender hierarchies
embedded within historical data. On a global scale, Al development has contributed to a widening
technological gap between countries that actively design and control intelligent systems and those that
merely adopt them as end users. These trends underscore the importance of inclusive regulatory
frameworks that promote fairness in both access to Al technologies and the outcomes they generate.

In South Asia, the adoption of artificial intelligence is accelerating, though unevenly across
countries and regions. Nations such as India and Bangladesh have introduced national Al strategies,
yet socio-economic inequality continues to shape who benefits from these initiatives. Evidence
suggests that Al-related employment opportunities are largely concentrated in urban technology hubs,
while rural populations remain excluded. Research on Bangladesh’s garment industry, for example,
shows that automation has displaced large numbers of workers, illustrating how Al adoption without
adequate social protection can deepen labor-market inequality.

Efforts to expand digital education—such as India’s Digital India and Al for All initiatives—
have helped reduce learning gaps for some groups, but they have also highlighted the disadvantages
faced by communities lacking access to reliable infrastructure. These regional patterns mirror broader
global trends: while artificial intelligence offers unprecedented gains in efficiency and innovation, it
often reinforces existing hierarchies rather than creating equal opportunities. The South Asian
experience offers important parallels for Pakistan, where gender disparities, unequal infrastructure
development, and skills shortages continue to shape the country’s engagement with Al technologies.

Since 2020, Pakistan has taken notable steps toward advancing artificial intelligence in areas
such as academic research, higher education, and technology-based entrepreneurship. Initiatives like
the National Centre of Artificial Intelligence (NCAI) and the Digital Pakistan Vision have helped
establish formal structures to support Al development. Despite this progress, existing research
indicates that these efforts are largely confined to major cities and elite institutions, leaving rural
regions and peripheral communities with limited participation. Evidence suggests that innovation in
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the Al sector remains highly centralized, with the overwhelming majority of startups operating from
Lahore, Karachi, and Islamabad, reflecting strong regional imbalances in technological growth.

Persistent gender inequality further complicates the Al landscape in Pakistan. Women
account for less than a quarter of the country’s technology workforce and are significantly
underrepresented in leadership roles and Al research. Cultural norms, unequal access to education,
and the absence of structured mentorship opportunities continue to restrict women’s entry into Al-
related careers. As a result, many women—particularly outside urban centers—remain excluded from
emerging digital professions.

Educational inequality plays a critical role in shaping unequal Al outcomes. Studies show that
Al-powered learning tools have improved instructional quality in well-funded private schools, while
most public-sector institutions lack the resources required to adopt such technologies. This disparity
reinforces broader socio-economic divisions, as students from elite institutions gain exposure to Al
skills and pathways into high-demand technology jobs, whereas others are constrained by outdated
curricula and limited digital infrastructure.

Another major concern involves bias within Al systems themselves. Research has revealed
that recruitment algorithms used by private firms tend to favor urban male candidates, perpetuating
existing patterns of discrimination in hiring practices. Similarly, Al-based facial recognition
technologies deployed for security purposes have demonstrated significantly higher error rates for
women and individuals with darker skin tones. These cases highlight the ethical risks associated with
deploying Al in sensitive social contexts without adequate oversight.

Scholars have emphasized that algorithmic systems often mirror the inequalities embedded in
the societies that produce them. This risk is especially pronounced in developing countries like
Pakistan, where regulatory safeguards and ethical data governance frameworks are still evolving.
Ensuring fairness, transparency, and accountability in Al design and implementation therefore
remains a pressing challenge.

Empirical research also points to significant shifts in Pakistan’s labor market as a result of Al
adoption. Automation in sectors such as manufacturing and financial services has altered employment
structures, disproportionately disadvantaging low-skilled workers while rewarding those with digital
expertise. This emerging wage premium associated with Al skills has widened income gaps,
particularly between urban and rural populations.

At the same time, the country’s large informal workforce remains largely excluded from
technological transformation. Workers displaced by automation face heightened risks of
unemployment and poverty due to the absence of retraining programs and social protection systems.
International organizations have echoed these concerns, warning that without substantial reforms in
education and skills development, Pakistan risks further social marginalization as Al-driven
economies continue to evolve.

Policies and Governmental Strategies.

Public policy can play a powerful role in narrowing social and economic gaps when it is thoughtfully
designed and properly implemented. Pakistan’s Draft Artificial Intelligence Policy (2023) places
emphasis on responsible Al use, workforce development, and gender inclusion. Despite these
intentions, researchers note that progress on implementation has been uneven and financial support
remains limited. In addition, weak collaboration among universities, industry, and government bodies
has restricted the spread of Al expertise, particularly outside major urban areas.

In contrast, countries such as Singapore and Finland offer strong examples of inclusive Al
governance, where technological advancement goes hand in hand with social safeguards. Their
experiences highlight that innovation and social equity can reinforce one another. Drawing lessons
from these models, Pakistan’s policy direction should focus more clearly on strengthening skills,
ensuring ethical data practices, and extending Al opportunities to underserved regions.

Methodology

his study adopts a mixed-methods research strategy to examine how artificial intelligence influences
social inequality and to identify the groups that benefit from Al-driven changes as well as those who
are disadvantaged. A mixed approach is particularly appropriate because the effects of Al are both
measurable and deeply personal. Statistical evidence helps reveal patterns of inequality, while
qualitative insights capture everyday experiences such as exclusion, unequal access, discrimination,
and shifting opportunities.
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The research follows a convergent parallel design in which qualitative and quantitative data
are collected simultaneously. Each dataset is analyzed independently before being integrated to
produce a comprehensive interpretation. Combining both methods strengthens the credibility of the
findings through triangulation and enhances their explanatory depth.

Sample and Sampling Strategy

The study targets individuals working in sectors where Al adoption is rapidly expanding, including
finance, education, healthcare, manufacturing, and information technology services. Participants
include employees, industry practitioners, and policy or civil society experts.

The total sample consists of 300 participants. This includes 200 employees representing both
high-skill and low-skill occupations, 70 industry professionals such as managers, data scientists, and
human resource executives, and 30 experts from policy or civil society backgrounds.

A combination of purposive and stratified random sampling is used. Purposive sampling
ensures the inclusion of respondents with direct exposure to Al technologies, such as professionals,
policymakers, and organizational leaders involved in Al implementation. Stratified random sampling
is then applied to employee groups to ensure balanced representation. High-skill roles include
positions in IT, finance, and engineering, while lower-skill roles include occupations more vulnerable
to automation, such as customer service, retail, and manufacturing. Special attention is given to the
inclusion of vulnerable populations—such as women, persons with disabilities, and minority groups—
to promote fair and inclusive representation across the sample.

Instruments of Data Collection.

Structured Survey Questionnaire.

A structured questionnaire was administered to all 300 respondents. The instrument included multiple
sections addressing access to digital technologies, personal interaction with Al-based systems,
perceptions of job security or new employment opportunities created by Al, and views on algorithmic
bias or discrimination. It also collected basic socioeconomic information, including income level and
employment status. Responses were measured using a five-point Likert scale ranging from 1 to 5,
allowing for systematic quantitative analysis.

Semi-Structured Interview Guide

In-depth, semi-structured interviews were conducted with a subset of 40 participants, including both
workers and subject-matter experts. These interviews explored key issues such as algorithmic bias,
inequalities arising from unequal digital access, perceived risks of automation, workforce
restructuring, and opportunities for reskilling and retraining. This approach enabled participants to
elaborate on personal experiences and professional insights beyond fixed survey responses.
Secondary Data Review Checklist

Secondary data were gathered from established international and national sources, including reports
published by the World Bank, the International Labour Organization (ILO), the Organisation for
Economic Co-operation and Development (OECD), and relevant government agencies. The review
focused on indicators such as levels of Al adoption, patterns of wage polarization, digital literacy
statistics, and measures of vulnerability to automation.

Data Analysis Technigques

Quantitative data were analyzed using statistical software such as SPSS or R. The analysis included
descriptive statistics, including means, standard deviations, and frequency distributions, to summarize
key variables. Inferential techniques were applied to examine group differences and relationships,
including independent samples t-tests to compare high- and low-skilled workers, analysis of variance
(ANOVA) to assess income disparities across groups, linear regression to explore the association
between Al adoption and inequality levels, and correlation analysis to examine the link between
digital access and indicators of social exclusion.

Qualitative Analysis

A thematic approach was applied to interpret the qualitative data. Interview transcripts were carefully
reviewed and coded to identify recurring patterns. Key themes such as algorithmic bias, social
exclusion, and emerging opportunities were extracted and organized under broader categories related
to technological influences and structural conditions. These qualitative insights were then cross-
checked against quantitative results to strengthen interpretation through triangulation.
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Descriptive Statistics by Location

Group N Mean Standard Deviation Minimum Maximum
Urban 115 4.12 0.88 2.0 5.0
Rural 105 3.58 0.94 1.7 4.9
Total 220 3.86 0.91 1.7 5.0
. The mean score for Al adoption is noticeably higher among Urban participants (M = 4.12)

compared to their Rural counterparts (M = 3.58), indicating greater engagement with Al
technologies in urban areas.

. The standard deviations for both groups (SD = 0.88 for Urban; SD = 0.94 for Rural) indicate a
moderate spread of responses, suggesting some variation in individual experiences within
each group.

. The observed values range from 1.7 to 5.0, showing that while all respondents reported some
level of exposure to Al, the intensity of adoption differs across individuals.

. Overall, the findings point toward a relative urban advantage in Al adoption, a trend that

warrants further statistical examination to assess its significance.

Independent Samples t-Test

(Urban vs. Rural on Al Adoption)
The independent samples t-test was conducted to examine whether Al adoption levels differ
between respondents living in urban and rural areas.

. The obtained t-value of 3.85 with 218 degrees of freedom and a p-value below 0.05 indicates
a statistically meaningful difference between the two groups.

. The average score for Urban respondents exceeds that of Rural respondents by 0.55 points,
showing a clear gap in Al adoption levels.

. The 95% confidence interval (0.27 to 0.83) lies entirely above zero, further confirming that
the difference observed is unlikely to be due to chance.

. These findings suggest that geographic location plays an important role in shaping access to
and use of Al technologies, with individuals in urban settings demonstrating higher adoption.

. From a practical perspective, this disparity may be linked to factors such as stronger digital

infrastructure, greater educational opportunities, and higher levels of digital awareness in
urban areas compared to rural regions.
One-Way ANOVA —
(Al Adoption Across Education Levels)
Purpose: To examine whether levels of Al adoption vary significantly across different educational
groups, including secondary, undergraduate, and postgraduate respondents.
Example Output

Source SS df MS F p

Between Groups 8.64 2 4.32 5.47 0.005

Within Groups 171.36 217 0.79

Total 180.00 219

Explanation

. A one-way ANOVA was conducted to assess whether Al adoption levels differ across
education groups (secondary, undergraduate, and postgraduate).

. The analysis yielded a statistically significant result, F(2, 217) = 5.47, p = 0.005, indicating
that at least one education group differs from the others in terms of Al adoption.

. The variation between education groups (SS = 8.64) is notably greater than would be
expected by chance when compared with the variation within groups (SS = 171.36).

. The higher mean square value between groups (MS = 4.32) relative to the within-group mean
square (MS = 0.79) suggests meaningful differences associated with educational attainment.

. Overall, the findings imply that education level plays a significant role in shaping Al

adoption, with higher levels of education likely corresponding to greater engagement with Al
technologies.
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Post Hoc Analysis (Revised Example Values)

Comparison Mean Difference p-value Interpretation

Secondary vs. Undergraduate -0.32 0.038 Significant

Secondary vs. Postgraduate -0.68 0.002 Significant

Undergraduate vs. Postgraduate -0.36 0.114 Not Significant

Explanation

. Post hoc comparisons were conducted to identify which education groups differ significantly
in terms of Al adoption.

. Respondents with secondary education scored significantly lower than those with
undergraduate qualifications, as indicated by the mean difference of —0.32 (p = 0.038).

. A larger gap was observed between secondary and postgraduate groups, with postgraduate
participants demonstrating substantially higher Al adoption levels (mean difference = —0.68,
p = 0.002).

. In contrast, the difference between undergraduate and postgraduate respondents was not

statistically meaningful (p = 0.114), suggesting comparable levels of Al adoption between
these two groups.

. Overall, the results indicate that individuals with secondary education are at a relative
disadvantage in Al adoption, while higher education levels are associated with greater
engagement with Al technologies.

1. Individuals with postgraduate qualifications demonstrate noticeably greater use of Al
compared to those at the secondary and undergraduate levels.

2. The gap between undergraduate and postgraduate users is minimal, indicating that
improvement slows once a certain academic threshold is reached.

3. Overall, education contributes positively to Al usage, but its impact is not linear—advanced

education increases exposure and confidence with Al, though the effect stabilizes beyond a
certain stage.
Conclusion
This study explored the relationship between Artificial Intelligence and social inequality in
Pakistan, focusing on who gains advantages from Al advancements and who remains excluded
within the country’s rapidly evolving technological landscape. A mixed-methods approach was
employed, integrating quantitative indicators such as digital skills, income level, and educational
background with qualitative insights gathered from professionals and policymakers.

The results indicate that Al adoption in Pakistan produces mixed outcomes. While Al
technologies have improved efficiency and productivity across sectors such as education, finance,
agriculture, and healthcare, they simultaneously deepen existing social gaps related to economic
class, gender, and geographic location.

1. Al adoption and socio-economic inequality

Statistical analysis revealed a moderate inverse relationship between Al use and inequality
(r =-0.52, p < .01), suggesting that Al has the potential to reduce inequality—but only in contexts
where digital literacy is sufficiently developed. Interview findings reinforced this conclusion,
highlighting that limited access to digital resources, particularly in rural areas, prevents equal
participation in Al-driven opportunities.

2. Demographic and regional disparities

Inferential tests confirmed a significant divide between urban and rural populations
(t(498) = 5.23, p < .001). Urban centers benefit from stronger digital infrastructure, greater exposure
to Al education, and institutional support systems. In contrast, poor connectivity and limited
government investment have left rural regions structurally disadvantaged within Pakistan’s digital
transformation.

3. Automation and employment dynamics

The data show that automation is reshaping labor markets, especially in sectors such as
banking, call centers, and manufacturing, where routine tasks are increasingly being replaced. At the
same time, new roles related to data annotation, Al system maintenance, and analytics are emerging.
However, without targeted reskilling initiatives, workers displaced by automation risk permanent
exclusion from the digital economy (Khan & Ahmed, 2022).
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4. Digital literacy as a mediating factor

Regression results (B = 0.47, p < .001) demonstrate that digital literacy plays a crucial
mediating role between Al adoption and inequality. The lack of structured digital education in
schools and insufficient public awareness campaigns about Al were identified as major obstacles to
achieving inclusive and equitable technological development.

Discussion

The outcomes of this research align with global scholarship showing that artificial intelligence can
widen social gaps when systems of governance and technological literacy are weak (Brynjolfsson &
McAfee, 2021). In Pakistan, inequality linked to Al is not accidental; rather, it stems from long-
standing structural barriers such as limited access to quality education, gender imbalances, and the
concentration of technological resources within a few centralized institutions.

These findings resonate with the perspective of technological determinism, which suggests
that technology reshapes social structures, as well as with digital divide theory, which explains how
unequal access to digital tools reinforces existing disparities. At the same time, the results also support
the capability approach, which emphasizes that when individuals are equipped with relevant skills
and education, technology like Al can expand opportunities instead of restricting them (Sen, 2021).

From a societal standpoint, the study highlights the continued underrepresentation of women
in Al-related careers and STEM fields. This exclusion is driven by cultural norms, lack of mentorship
opportunities, and biases embedded within algorithmic systems themselves. While urban and
economically privileged groups are leveraging Al for entrepreneurship, productivity, and career
advancement, lower-income populations remain confined to routine or low-skilled work that is
increasingly vulnerable to automation.

If current trends persist, Pakistan risks facing intensified Al-led social polarization, where a
small, technologically skilled segment of society benefits disproportionately from digital progress.
Such an imbalance threatens social harmony and inclusive economic development.

However, Al also holds the potential to become a tool for broader empowerment if guided by
inclusive strategies. Initiatives such as community-based digital hubs, region-specific Al training
programs, and accessible open-data platforms can help reduce disparities. Moreover, Al applications
in agriculture, healthcare, and disaster response offer significant promise—provided that policy
frameworks deliberately prioritize marginalized and underserved communities.

Summary and Discussion

This study examined the relationship between artificial intelligence (Al) and social inequality in
Pakistan within a rapidly evolving technological environment. Using a mixed-methods approach, the
research combined quantitative indicators—digital literacy, income, education, and regional access—
with qualitative insights from professionals and policymakers.

The findings show that Al adoption in Pakistan presents a dual reality. While Al contributes
to efficiency and innovation in education, finance, agriculture, and healthcare, it simultaneously
reinforces existing social divisions related to class, gender, and geography. Quantitative results
indicate a negative association between Al adoption and inequality, suggesting that Al can reduce
disparities only when supported by sufficient digital literacy. Qualitative evidence highlights that
limited access to technology, particularly in rural areas, prevents equitable participation.

Significant urban-rural differences were observed, reflecting disparities in infrastructure,
training opportunities, and institutional support. Automation is reshaping employment patterns by
reducing routine tasks in sectors such as banking and manufacturing, while generating new
technology-oriented roles. However, without structured reskilling initiatives, displaced workers risk
exclusion from the digital economy. Digital literacy emerged as a key mediating factor, emphasizing
the importance of education and awareness in enabling inclusive technological development.

These findings align with global research emphasizing that weak governance and limited
technological literacy can magnify inequality. Structural barriers—including educational gaps, gender
exclusion, and centralized access to Al—remain major challenges in Pakistan. While current trends
suggest the risk of Al-driven polarization, targeted interventions such as community learning centers,
localized training, and inclusive policy frameworks can redirect Al toward broader social benefit.
Recommendations
The study proposes five strategic measures:

1. A national program promoting equitable Al access across gender and regions.
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2. Public—private partnerships supporting Al solutions for rural development.

3. Mandatory audits to address algorithmic bias.

4. Community-based digital learning hubs in underserved areas.

5. A transparent monitoring system aligned with SDG 10 to track inclusion outcomes.
Conclusion

Al is neither inherently equitable nor exclusionary; its impact depends on how it is governed and

accessed. In Pakistan, technological progress has advanced faster than inclusion, but this imbalance

can be addressed. Strengthening education, improving digital skills, and embedding ethical oversight

can transform Al into a driver of social equity. The future of Al in Pakistan will be shaped by policy

choices that prioritize inclusion, fairness, and human-centered development.
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