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Abstract. This article presents a multidisciplinary approach to the analysis of socio-economic inequality in the
context of rapid digital transformation. This transformation, while offering growth opportunities, also acts as a
mechanism that can reproduce and exacerbate existing structural imbalances. The study adopts the classical
theory of human capital and shifts the focus to "inequality in digital human capital,” which is caused by the uneven
distribution of digital skills. This contributes to the polarization of the labor market. As a theoretical framework,
the article uses the World Bank's concept of "digital dividends." This concept explains that the unfulfilled benefits
of digitalization result from a lack of "analog complementarities," such as regulatory reforms, skill development,
and strengthened institutions. The analysis is supported by critical perspectives that view digitalization as a means
of power, in which platform capitalism and surveillance capitalism result in the accumulation of rents and
exacerbation of property inequality. The paper also employs a three-tier model of digital disparity (Van Dijk,
Warschauer) to demonstrate that the issue extends beyond material access and encompasses the meaningful
utilization of technology and its societal consequences. It is argued that without proactive government policies
aimed at bridging digital divides and implementing large-scale structural changes, digitalization runs the risk of
becoming a force for further societal stratification rather than a means for shared prosperity.

Keywords: labor market polarization, World Bank's digital dividend concept, unrealized benefits of digitalization,
complementarity analogies, regulatory reforms, platform capitalism, surveillance capitalism, wealth inequality.

RAQAMLI DIVIDENDLARNING INSTITUTSIONAL PRIZMASI:
INSON KAPITALI VA "ANALOG QO‘SHIMCHALAR"NING
IJTIMOIY-IQTISODIY TENGSIZLIK DINAMIKASIGA TA’SIRI

Fayziyeva Dilyora Shamsitdin qizi,
Jahon igtisodiyoti va diplomatiya universiteti birinchi kurs doktoranti,
“Xalqaro Iqtisodiyot” yo nalishi

Annotatsiya. Ushbu magqola tezkor raqamli transformatsiya sharoitida ijtimoiy-iqtisodiy tengsizlikni tahlil
qilishning fanlararo yondashuvini tagdim etadi. Ushbu transformatsiya o‘sish uchun imkoniyatlar yaratsa-da, u
mavjud tarkibiy nomutanosibliklarni qayta tiklash va kuchaytirishga qodir mexanizm bo‘lib xizmat qgiladi. Klassik
inson kapitali nazariyasiga tayanib, tadqiqot o'z e’tiborini raqamli ko'nikmalarning notekis tagsimlanishidan kelib
chigadigan "raqamli inson kapitali tengsizligi"ga qaratadi. Bu mehnat bozori qutblanishiga hissa qo‘shadi.
Magolada Jahon bankining "raqamli dividend" kontseptsiyasi nazariy asos sifatida qo‘llaniladi. Ushbu kontseptsiya
raqamlashtirishning amalga oshirilmagan foydalari tartibga solish islohotlari, ko‘nikmalarni rivojlantirish va
institutsional mustahkamlash kabi "analog komplementarizm" ning yo‘qligi natijasi ekanligini tushuntiradi. Tahlil
raqamlilashtirishni hokimiyat vositasi sifatida ko‘rib chiqadigan tanqidiy nuqtai nazarlar bilan qo‘llab-
quvvatlanadi, bu yerda platforma kapitalizmi va kuzatuv kapitalizmi ijara haqining to'planishiga va boylik
tengsizligining kuchayishiga olib keladi. Maqolada shuningdek, raqamli tengsizlikning uch bosqichli modeli (van
Deyk, Varshauer) qo‘llaniladi, bu muammo moddiy kirishdan tashqariga chiqib, texnologiyadan mazmunli
foydalanish va uning ijtimoiy oqibatlarini ham qamrab olishini ko‘rsatadi. Ragamli tengsizlikni bartaraf etishga va
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keng ko‘lamli tarkibiy o‘zgarishlarni amalga oshirishga qaratilgan proaktiv davlat siyosatisiz, raqamlashtirish
umumiy farovonlikka erishish vositasi emas, balki ijtimoiy tabaqalanishning keyingi omiliga aylanish xavfi
tug'dirishi ta’kidlanadi.

Kalit so‘zlar: mehnat bozori qutblanishi, Jahon bankining "ragamli dividend" kontseptsiyasi, raqamlashtirishning
amalga oshirilmagan foydalari, komplementarlik o‘xshashliklari, tartibga solish islohotlari, platforma kapitalizmi,
kuzatuv kapitalizmi, boylik tengsizligi.

DOI: https://doi.org/10.47390/SPR1342V5S111Y2025N15

In the 21st century, a profound transformation of the global economy, society, and labor
market has been caused by the acceleration of the digitalization process. Digital technologies
offer vast opportunities for innovation, productivity, and connectivity to global networks, but
they also change the foundations of socio-economic systems, often exacerbating existing
inequalities.

Understanding inequality in the digital age requires moving beyond traditional
economic indicators such as income and wealth distribution. A multidimensional and
interdisciplinary approach is required, taking into account access to digital infrastructure, skills
in working with digital technologies, opportunities to benefit from technological change, and
new forms of power and isolation in digital ecosystems.

Digitalization is not a neutral process that benefits everyone without exception. It is
implemented within the framework of existing institutional, political, and socio-cultural
systems, which leads to an uneven distribution of benefits from digital transformation among
different population groups, regions, and demographic groups. In a historical context, classical
theories of inequality, such as those of human capital, labor productivity, and capital
accumulation, have focused on differences in educational attainment, skills, access to resources,
and ownership of productive assets. These concepts, developed by economists such as Becker,
Mincer, and Marx, provided a powerful tool for analyzing income and wealth differences both
within and between countries.

However, the rapid development of digital technologies in recent decades has called into
question the explanatory power of these traditional models. The digital economy has created
new factors that shape inequality in complex and often contradictory ways: unequal access to
technology, differences in digital skills, algorithmic discrimination, monopoly on platforms, and
the emergence of new forms of labor and capital related to data and digital infrastructure. These
factors have led to the need to revise classical theories of inequality and develop new
approaches to analyzing inequality in the digital economy.

As a result, modern researchers such as Piketty, Stiglitz, Milanovich, and Hicks, as well
as scholars of institutional theory such as North and Rodrik, have significantly expanded the
theoretical framework to include aspects such as globalization, the quality of institutions, rent-
based behavior, and digital asymmetry in the analysis of inequality.

The theory of human capital, developed by Gary Becker [1] in 1964 and 1993, and Jacob
Mincer [2]. In 1974, has long been fundamental to understanding socio-economic inequality.
Within the framework of this theory, people are considered as economic agents who can
increase their productivity by investing in education, vocational training, health care, and
experience acquisition. These investments are expected to generate returns in the form of
higher incomes and better employment opportunities. Inequality in this paradigm is
interpreted as the result of the uneven accumulation of human capital.
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Becker considered human capital as a form of productive potential that is embedded in
people, similar to physical or financial capital. Minser applied this concept in his now-classic
work, statistically linking wages to years of schooling and work experience in the labor market.
This approach has provided economists with reliable empirical tools for analyzing the factors
that determine income differences across time, space, and population groups.

However, despite its explanatory power, the theory of human capital has also been
criticized and theoretically refined. One of the key criticisms was formulated by Michael Spence
[3] (1973), who argued that education itself does not necessarily increase productivity, but
rather serves as a signal to potential employers about a person's innate abilities or work ethic.

A more in-depth analysis of the problem was presented by Samuel Bowles and Herbert
Gintis [4]. They argued that educational institutions often reproduce existing class structures
rather than serve as neutral tools for increasing social mobility.

The authors believed that school education primarily meets the needs of capitalist labor
markets, instilling discipline, hierarchy, and conformity, thereby increasing inequality between
generations. In addition, Amartya Sen [5] and Marta Nussbaum [6] proposed an opportunity-
based approach. They emphasized that development and education should be judged not only
on their cost-effectiveness, but also on how much they contribute to gaining freedom of action
and the ability to lead lives that people consider valuable.

In this view, inequality arises not only from differences in investment in human capital
but also from differences in the ability to transform these investments into meaningful
outcomes. In the context of digital transformation of the economy, the theory of human capital
requires further development and adaptation. Digital technologies have changed the
composition and importance of productive skills. Traditional forms of literacy and formal
education no longer provide stable employment and social inclusion.

Digital skills, including knowledge of information and communication technologies
(ICTs), as well as algorithmic literacy, which are key components of modern human capital, are
coming to the fore. The uneven distribution of these skills leads to new forms of inequality,
often referred to as the "digital human capital inequality”. In a study by Goldin and Katz [6]
(2009), it was found that technological changes related to qualifications have a more positive
impact on employees with a high level of education. This leads to a polarization of the labor
market and an increase in the wage gap. A study conducted by Andrews, Nicoletti, and Timiliotis
[7] (2018), within the framework of the Organization for Economic Cooperation and
Development (OECD), also confirms that low-skilled workers face an increased risk of dismissal
due to automation and restructuring based on artificial intelligence. At the same time,
specialists with digital skills are in high demand and receive higher salaries. In addition, the
COVID-19 pandemic has demonstrated the vulnerability of the digital human capital
distribution system. As noted by Di Pietro and other researchers [8] (2020), students from
socially and economically disadvantaged backgrounds face serious difficulties in obtaining
distance education. This increases the existing differences in academic performance and
threatens the long-term development of human capital.

These findings suggest that the theory of human capital, despite its importance, should
take into account digital inequality as an integral element. Investing in digital education,
ensuring equal access to information and communication technologies, and promoting lifelong
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learning are not only possible but also necessary measures to reduce inequality in the twenty-
first century.

Digitalization, which continues its rapid development, is one of the key factors shaping
the modern global economic landscape. While digitalization is often associated with innovation,
increased efficiency, and increased opportunities, a growing body of scientific research points
to its dual nature.

Digitalization acts not only as a driving force for economic growth, but also as a
mechanism that can reproduce and deepen existing socio-economic inequality. In this regard,
digitalization should be considered not only as a technological shift but also as a complex socio-
economic process, the results of which are determined by the fundamental structures of access,
power, and institutional capacity.

The discussion focuses on the concept of the digital divide, which reflects the disparity
in access to and effective use of digital technologies. In the early stages of the study, the focus
was on the physical availability of infrastructure, such as Internet connectivity and digital
devices. However, later scholars such as Jan van Dijk [9] (2005) and Mark Warshauer (2004)
have proposed a deeper understanding of the digital divide, including issues related to skills,
literacy, and the ability to transform digital access into meaningful social and economic
outcomes.

In this context, digital inequality manifests itself at various levels: technical, educational,
cognitive, and social. It is often reinforced by existing differences in income, education,
geographical location, age, and gender.

Parallel to the challenges of access and skills, digitalization has had a profound impact
on labor markets, contributing to the spread of automation, artificial intelligence (AI), and
robotics. These technologies have a disproportionately strong impact on traditional and low-
skilled professions, which leads to a redistribution of jobs and increased wage polarization.

In the World Development Report 2016, the World Bank presented the concept of
"digital dividends", which serves as a theoretical justification for why the rapid spread of digital
technologies does not always lead to the expected results in the form of economic growth, job
creation, and improved quality of public services. This phenomenon is called the "productivity
paradox".

The concept suggests that in order to fully exploit the benefits of digital technologies and
avoid increasing inequality caused by the concentration of benefits in the hands of the
technological elite. It is necessary to supplement digital investments with appropriate "analog
additions".

These initiatives represent important institutional and educational reforms aimed at
creating an enabling environment for the effective use of technology. These include: regulations
(ensuring competition and data protection); developing skills (including digital literacy and
cognitive abilities); and strengthening accountable institutions (increasing transparency and
efficiency in public administration). These are key aspects of successful digital transformation.

Regulations. The regulatory environment must be adapted for the digital age to ensure
competition and prevent monopolization of digital markets. This includes liberalizing the
telecommunications sector, developing legislation that supports labor market flexibility (for
example, for platform employment), and implementing data protection and cybersecurity
standards.
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Skills. Adequate human capital is needed to effectively use and create digital
technologies. A comprehensive approach to education is required, including:
e Digital literacy: Basic skills that enable consumers to use digital tools.
e Advanced Technical ICT Skills: Competencies for developing and managing complex
digital systems.
e Cognitive skills: Critical thinking, the ability to solve complex problems, and to analyze
information obtained from digital sources to make informed decisions.

Accountable Institutions. Effective e-government and the digitization of public services
require that institutions themselves be transparent and accountable. Digital technologies can
increase transparency, but only when government agencies are open, counteract corruption,
and have incentives to effectively use technology to improve services.

The concept shifts the focus from technological determinism to a systematic approach,
emphasizing that successful digital transformation depends not only on the tool itself, but also
on the quality of the political, social, and institutional context in which this tool is used.

The concept of skill-based technological change (SBTC), proposed by the authors, Levy
and Marnan, suggested that digital technologies tend to complement the highly skilled
workforce, replacing middle-and low-skilled workers. However, a more recent empirical study
by Frey and Osborne found that up to 47% of jobs in the United States are subject to automation,
especially in sectors such as transportation, manufacturing, and administrative support. As a
result of this process, the labor market is divided into two categories: on the one hand, highly
qualified specialists receive advantages in the form of increased demand and increased wages,
and on the other hand, low-skilled workers face problems of instability, stagnation, or even
complete isolation from the labor market.

Digitalization, accompanied by the concentration of economic power in the hands of
monopolies that exercise control over platforms, leads to a more uneven impact on various
aspects of society. The rise of companies like Amazon, Google, and Meta has helped shape the
system known as platform capitalism.

This system is characterized by centralization, observation, and data extraction.
Shoshana Zuboff (2019) calls it "surveillance capitalism", in which personal data becomes a
commodity and is monetized on a large scale, often without the knowledge or consent of users.

Nick Srnicek [10] (2016) also argues that platforms function as intermediaries that
extract rent, making huge profits. This leads to minimal economic security for employees,
especially in the concert and freelance fields. Such digital rentiers contribute to increasing
wealth inequality, as profits are increasingly concentrated in the hands of a small number of
global companies headquartered in the Global North. At the same time, employees and users,
especially in developing regions, do not benefit significantly from their participation in digital
markets.

Moreover, the uneven distribution of digital infrastructure and competencies has
serious implications for access to basic services such as education and finance. The COVID-19
pandemic has become a critical test for digital adoption, exposing significant differences in
students ' ability to participate in online learning.

Studies conducted by the European Commission (Di Pietro et al., 2020) and UNESCO
(2021) show that students from socially vulnerable families, especially those from low-income
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families and those living in rural areas, face serious obstacles due to the lack of devices, Internet
access, and parental support.

Thus, the transition to digital education has, in many cases, exacerbated pre-existing
inequalities in educational attainment and long-term human capital formation. In the field of
financial technologies (Fintech), a similar situation is observed. Although mobile banking,
digital payments, and algorithmic credit rating theoretically increase access to financial
services, in practice, many low-income people are left out due to a lack of digital literacy,
communication problems, or institutional barriers.

In addition, algorithmic decision-making in the financial sector raises concerns about
non-transparent credit assessment mechanisms that may inadvertently lead to the persistence
of racial, gender, or geographical biases.

Taken together, these dynamics demonstrate that digitalization is not an all-
encompassing process. Its advantages are based on existing social structures, institutional
mechanisms, and regulatory frameworks.

Without active public policies aimed at overcoming digital inequality, improving digital
literacy, regulating platforms, and ensuring equal access to education and finance, digitalization
risks becoming a driving force for further social stratification, rather than a tool for shared
prosperity. Thus, digitalization should be considered not only as a technological phenomenon
but also as a structural factor that determines inequality in the 21st century. In the context of
the active introduction of digital technologies in various spheres of public life, traditional
models of inequality are insufficient to explain the full range of emerging problems.
Researchers from various fields seek to understand the nature, scope, and consequences of
digital inequality, which is not only limited to access to technology but also reflects deeper
structural asymmetries in knowledge, power, and opportunity. One of the most significant
systems for analyzing digital inequality is the three-level model proposed by Jan van Dyck in
2005 and supplemented by Mark Warshauer. These researchers have proposed a new
approach to understanding digital inequality that goes beyond just having or not having access
to the Internet.

Unlike the "digital divide" concept, which considers inequality exclusively in terms of
Internet access, the van Dyck model suggests considering digital inequality at three interrelated
levels:

1. Material access to information and communication technologies (ICTs).
2. Skills and digital literacy.
3. Meaningful use of ICTs that bring economic and social benefits.

At the first level, inequality in access to digital technologies is particularly pronounced
in developing countries and rural regions. Insufficient infrastructure prevents many population
groups from gaining reliable access to the Internet and digital devices.

However, as Van Dijk pointed out, the availability of technology is a necessary but not
sufficient condition for the successful use of digital tools.

The second level of inequality consists of differences in the ability of individuals to apply
digital technologies, assess their potential, and adapt to them. These skills are shaped by factors
such as education, language skills, cognitive abilities, and socio-economic status.
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The third and most difficult level of inequality is related to the actual results of digital
technology use. It determines whether people are able to use digital tools for employment,
training, participation in public life, and innovation.

Warshauer develops this concept by looking at digital inequality in a broader socio-
institutional context. He stresses that access to digital tools alone does not provide
empowerment unless it is supported by supportive structures such as quality education, an
inclusive political environment, and meaningful cultural content.

Together, the work of Van Dyck and Warshauer represents a conceptual shift from
viewing digital inequality as a technological divide to understanding it as a socio-technical
construct thatis deeply rooted in existing models of economic and social inequality. In his study,
Richard Hicks (2021) puts forward a critical view based on the concept of "unfavorable digital
incorporation”. While most of the work on digital integration focuses on the inclusion of
marginalized groups in the digital environment, Hicks cautions that integration itself can have
negative consequences, depending on the conditions of its implementation.

For example, participation in the digital economy through platforms such as taxis or
micro-tasks can bring short-term benefits, but often involves algorithmic control, income
instability, and a lack of social protection.

Similarly, digital surveillance, data collection, and algorithmic profiling can target
marginalized communities, exacerbating social inequality under the guise of inclusivity. In this
context, digital inequality is defined not only by the lack of access to technology but also by how
people integrate into the digital space. Uneven and often harmful engagement in the digital
world is the basis for analyzing the quality and fairness of digital interactions.

This provides an opportunity for researchers and policy makers to study the political
economy of digital systems and recognize that technologies are not neutral tools, but are
integrated into power relations and institutional structures.

Along with these structural and critical approaches, researchers are increasingly
drawing attention to interrelated aspects of digital inequality, including gender, age, and
geographical factors. For example, an extensive study conducted by the GSMA in 2022 shows
that women in low-and middle-income countries are still significantly less likely than men to
own smartphones or have access to mobile Internet. These gender differences are not limited
solely to technical aspects; they reflect fundamental social norms, differences in educational
attainment, security concerns, and family decision-making opportunities.

Age is a significant criterion that affects the availability and use of digital technologies.
Representatives of the older generation often face difficulties in mastering digital services, due
to the low level of digital literacy, problems of physical accessibility, and the rapid development
of platforms that do not always take into account the needs of this age category.

Without targeted digital literacy programs and inclusive design approaches,
intergenerational differences can only worsen.

Geographical differences, especially between urban and rural populations, create a
growing digital divide. Cities tend to have faster Internet access, a wider range of services, and
more frequent adoption of digital technologies. At the same time, rural communities face
challenges related to poor infrastructure, high service costs, and limited support from State
institutions. As a result, geographic digital inequality can exacerbate the economic situation in
regions, especially in developing countries.
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In the context of solving complex problems facing society, the concept of digital inclusion
is becoming a key subject of scientific and political discussions. Digital inclusion is a set of
measures aimed at ensuring equal access for all people and communities to the digital space
and encouraging their active participation in it.

This process includes not only creating the necessary infrastructure, but also ensuring
that education is accessible, content meets current needs, and security and regulatory
compliance. International organizations such as the OECD, UNESCO, and the World Bank are
increasingly integrating digital technologies into their development programs. As part of their
policy strategies, they include comprehensive measures aimed at expanding broadband access,
subsidizing devices for low-income families, promoting inclusive digital education, and
ensuring transparency and accountability in digital governance.

The researchers emphasize that such initiatives should be complemented by large-scale
structural changes, including fair educational systems, labor protection, and anti-
discrimination strategies aimed at addressing the underlying causes of digital inequality.

In summary, it can be concluded that theoretical approaches to the analysis of digital
inequality have transformed, considering narrow aspects of access to a broader and
multidimensional understanding that takes into account the principles of justice. Digital
inequality is a manifestation not only of material constraints but also of institutional problems,
market distortions, and socio-political isolation.

Therefore, any successful digital transformation program must take these fundamental
factors into account in order to prevent the digital divide it seeks to overcome from increasing.
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