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Abstract. In the context of rapid global digitalization, ensuring equal access
of women and girls to modern educational opportunities has become increasingly
critical. Digital technologies are not only tools for acquiring knowledge but
also decisive factors of socio-economic development, shaping both individual
and national competitiveness. Central Asia including Kazakhstan, Kyrgyzstan,
Uzbekistan, Tajikistan, and Turkmenistan, has formally committed to major
international frameworks on gender equality in education, such as the UN
Sustainable Development Goals (SDGs), the Beijing Platform for Action, and
the CEDAW Convention. Nevertheless, the practical implementation of these
commitments continues to encounter significant obstacles.

This article examines international policy documents defining the global
agenda in digital education and women’s rights and analyzes national strategies
and legislative initiatives of the five Central Asian states. The findings reveal that,
despite formal progress, several persistent challenges remain: insufficient digital
infrastructure, uneven internet access between urban and rural areas, deeply
rooted socio-cultural stereotypes that limit girls’ professional trajectories, and
institutional shortcomings in adopting and enforcing international standards.

A comparative analysis of the level of digitalization in the education sector
and women’s access to digital resources highlights key areas requiring urgent
attention. The article formulates practical recommendations to reduce the digital
gender divide, strengthen institutional mechanisms, and enhance the effectiveness
of implementing international commitments in the region.

Overall, the study reflects the current state of the issue and emphasizes
the need for a comprehensive approach that combines infrastructural, cultural,
and governance measures to ensure that the digital era becomes one of equal
opportunities for all, rather than a source of new inequalities.
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Introduction

In the era of global digitalization, information and communication
technologies (ICTs) are rapidly permeating all spheres of life, including
education. Digital skills and access to online resources have become essential
prerequisites for quality education and competitiveness in the labor market [1].
At the same time, the international community emphasizes the need to ensure
that digital transformation does not exacerbate existing inequalities, especially
gender-based ones. Historically, women and girls have faced discrimination in
access to education, and today there is a risk that the «digital divide» between
men and women may reproduce or even deepen these disparities [2]. Therefore,
integrating the principles of gender equality into the digital education agenda has
become critically important.

The Central Asian states, which inherited Soviet legacies of universal
literacy and relatively high levels of women’s education, on the one hand, have
supported key international initiatives on women’s rights. All five countries of the
region ratified the Convention on the Elimination of All Forms of Discrimination
against Women (CEDAW) and joined the Beijing Platform for Action of 1995
[3]. On the other hand, the transition to a digital economy and education has
been accompanied by new challenges: insufficient infrastructure in remote
areas, gender stereotypes regarding technology, disparities in digital skills, as
well as institutional constraints. The COVID-19 pandemic starkly highlighted
the vulnerability of education systems in the region, with up to 34% of students
in Eastern Europe and Central Asia lacking access to distance learning during
lockdowns [4], with rural girls being particularly disadvantaged [5].

The purpose of this article is to conduct a comprehensive study of how the
global agenda on digitalization and women’s education is being implemented in
Central Asia, what barriers exist, and what measures are necessary to overcome
them. To achieve this aim, the article addresses the following objectives:

To provide an overview of key international documents concerning
digitalization and women’s right to education.

To analyze the national strategies and legislation of Kazakhstan, Kyrgyzstan,
Uzbekistan, Tajikistan, and Turkmenistan in the field of digital education and
gender equality.

To identify the main infrastructural, socio-cultural, and institutional barriers
that hinder the fulfillment of international commitments.

Comparing the levels of digitalization in the educational sector and women’s
access to digital opportunities across the region.

To develop recommendations for addressing identified barriers and ensuring
more effective implementation of the international gender agenda in the digital
education sphere.

Description of Materials and Methods

This study employs an analytical and comparative methodology to explore
how global digitalization trends intersect with women’s education in Central
Asia. The analytical component involves a qualitative review of international
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agreements, declarations, and policy frameworks relevant to gender, education,
and technology. Key documents analyzed include United Nations treaties (such
as CEDAW), global action plans (e.g., the 2030 Agenda and Beijing Platform for
Action), and recent outcomes from international bodies (for example, the 2023
UN Commission on the Status of Women recommendations on gender and digital
innovation). These texts are examined to identify the commitments and norms
that Central Asian countries are expected to implement in advancing women’s
educational opportunities in the digital era.

In parallel, a comparative analysis is conducted across the five Central
Asian republics. This involves comparing national policy documents, strategic
programs, and statistical indicators to evaluate each country’s approach and
progress. Sources reviewed include government strategy papers on digital
development and education, national gender equality action plans, and reports
from international organizations (UN agencies, OSCE, World Bank) that provide
country-specific data. By comparing metrics, such as female enrollment in ICT
studies, digital literacy rates, and internet access gender gaps the study highlights
similarities and differences in outcomes. The comparative method also extends to
examining case studies and initiatives; for instance, evaluating how Kazakhstan’s
digital education initiatives contrast with those in its neighbors.

Data from scholarly research and official statistics are incorporated to
support the analysis. Where available, quantitative data (e.g., percentages of
women in STEM education or workforce) are used to illustrate points. The
methodology is therefore interdisciplinary, combining elements of legal/policy
analysis with comparative education and gender studies. This approach allows
for assessing not only each country’s internal progress but also how regional
trends align with or diverge from global expectations.

International Frameworks: Digitalization, Education, and Women s Rights

The global normative framework encompasses a range of documents
that directly or indirectly set out goals for digitalizing education and advancing
women’s rights. The most important among them are the United Nations
Sustainable Development Goals (SDGs) 2030, the Beijing Declaration and
Platform for Action (1995), and the Convention on the Elimination of All Forms
of Discrimination against Women (CEDAW, 1979), along with subsequent
resolutions.

Sustainable Development Goals (SDGs). The 2030 Agenda for Sustainable
Development established two goals of particular importance to this study: SDG 4
«Quality Education» and SDG 5 «Gender Equality». SDG 4 recognizes the right
of every individual to inclusive and equitable quality education throughout life,
while Target 4.5 specifically requires countries to «eliminate gender disparities in
education and ensure equal access to education for vulnerable groups by 2030»
[6]. Thus, the global framework confirms that eliminating the gender gap in
education is a prerequisite for sustainable development. Meanwhile, SDG 5 is
dedicated to achieving gender equality and empowering all women and girls,
with Target 5.b calling to «enhance the use of enabling technologies, in particular
information and communications technology, to promote the empowerment of
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womeny [7]. For the first time at such a high level, technological progress was
explicitly linked with women’s empowerment. The indicator for monitoring
progress under SDG 5.b is the proportion of individuals who own a mobile phone,
disaggregated by sex [7]. As of 2024, 77% of women worldwide owned a mobile
phone compared to 82% of men, meaning women were 7% less likely to own
one than men [7]. This data illustrates the persistence of the digital gender divide
and highlights the continuing relevance of Target 5.b for all countries, including
those of Central Asia.

Beijing Platform for Action (1995). Adopted at the Fourth World
Conference on Women, the Beijing Declaration and Platform for Action remains
a key reference point for global policy on women’s rights. It identified 12 critical
areas of concern, including «Education and Training of Women» and «Women’s
Empowerment». Although in 1995 digital technologies were only beginning to
spread, the Platform already recognized technology as a crucial driver of women’s
rights [8]. In particular, the section on women and the media emphasized the
need for equal access of women to new communication technologies. Today,
three decades later, digital inclusion is regarded as essential for achieving gender
equality [8]. Thus, the Beijing Platform laid the foundation for current initiatives
aimed at ensuring women’s participation in the digital economy and inspired the
development of gender-sensitive technological programs.

CEDAW. The Convention on the Elimination of All Forms of Discrimination
against Women (1979) is the primary legally binding instrument obligating
states to eliminate discrimination on the basis of sex in all areas, including
education. Article 10 of CEDAW guarantees women equal rights with men in
education: equal access to all levels of education, vocational training, curricula,
examinations, scholarships, and the removal of stereotypes through curriculum
reforms [9]. For the Central Asian states, all of which have ratified the Convention
(Tajikistan - 1993, Kyrgyzstan -1997, Kazakhstan - 1998, Uzbekistan -1995,
Turkmenistan -1997), this implies a legal obligation to ensure full and equal
participation of girls and women in education at all levels. In 2017, the CEDAW
Committee issued General Recommendation No. 36 on the right of girls and
women to education, clarifying that states should integrate gender perspectives
into education strategies, including technical and digital training, and eliminate
barriers from early marriage to gender stereotypes, that prevent women from
pursuing education in new fields such as STEM (science, technology, engineering,
and mathematics).

In addition to the aforementioned documents, the international agenda
encompasses a number of specialized agreements and programs. For instance, the
Education 2030 Agenda, enshrined in the Incheon Declaration (World Education
Forum, 2015), proclaims gender equality as a central principle: countries agreed
that «girls and boys, women and men not only gain equal access to all levels
of education but are equally empowered through education» [6]. UNESCO’s
Strategy for Gender Equality in and through Education (2019-2025) likewise
guides states toward transforming education systems, including closing gender
gaps in acquiring science and technology skills [6]. The UN Commission on
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the Status of Women (CSW), in its annual sessions, devotes particular attention
to women and technology. Notably, the priority theme of the 67th CSW session
(2023) was «Innovation, Technological Change and Education in the Digital Age
for Achieving Gender Equality». The outcome documents of CSW-67 urge states
to expand women’s and girls’ participation in STEM education, invest in their
digital literacy, and remove barriers such as online violence and stereotypes that
restrict women’s participation in ICT. Thus, at the global level, a substantial body
ofbenchmarks and commitments has been accumulated, requiring states including
those of Central Asia to take active measures in ensuring equal opportunities for
women in the digital era.

In summary, international norms clearly establish the interconnection
between digitalization and women’s right to education. The Central Asian
states have undertaken these commitments, but the extent of their practical
implementation depends on national policy. We now turn to how these
international principles are reflected in the internal strategies and legislation of
the five countries in the region.

Results and Discussion

National Strategies and Legislation on Digital and Women's Education

All Central Asian states declare the development of the digital economy
and education, as well as the achievement of gender equality, as policy priorities,
which are reflected in national programs and legislative acts. Below is a brief
overview of the situation in each country, with attention to strategies for education
digitalization and legal guarantees of women’s equal access to learning.

Kazakhstan

In Kazakhstan, digital transformation has been proclaimed as one of
the strategic directions of national development. The state program «Digital
Kazakhstan» (adopted in 2017) covered the period up to 2022 and aimed at the
accelerated introduction of digital technologies into the economy and social
sphere [10]. Within the education sector, the program set a target for improving
the population’s digital literacy, including students and teachers. Parallel to
this, the State Program for the Development of Education and Science until
2025 identifies education digitalization as a key priority: it envisages the broad
provision of schools with computer equipment, connection to high-speed internet,
and the development of distance learning and online resources.

According to national legislation, every citizen has the right to education,
and gender-based discrimination is prohibited. In 2009, Kazakhstan adopted a
special Law «On State Guarantees of Equal Rights and Equal Opportunities for
Men and Women», which enshrined the principle of gender equality, including in
education [4]. Current education legislation contains a clause guaranteeing equal
access to quality education regardless of gender [11].

As a result of these measures, Kazakhstan has achieved near parity in
women’s participation in education: male and female youth are almost equally
covered by secondary education, while in higher education the proportion of
female students reaches 50% [11]. Moreover, in some respects women even
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outpace men: for example, the share of women among master’s and doctoral
students is 1.7 times higher than that of men [11]. However, gender disparities
remain in the choice of specializations. Women are still underrepresented in
ICT and engineering fields. In 2020-2021, the number of men studying ICT
disciplines was 2.2 times greater than that of women [11]. A similar pattern
was observed in technical and engineering programs, whereas in pedagogy and
social sciences women’s share exceeded men’s [11]. This «horizontal» inequality
poses a challenge for policy: the government recognizes the need to encourage
girls’ participation in STEM. In recent years, with support from the UN and
business, initiatives such as «Tech Girls» and «Digital Mom (IT-Aiel)» have been
implemented, training women and girls in programming and digital skills [12].
Thus, Kazakhstan has institutionally established equal rights in education and is
actively introducing digital solutions, while paying special attention to increasing
women’s involvement in high-tech sectors where they remain underrepresented.

Kyrgyzstan

In the Kyrgyz Republic, the digital agenda is enshrined in national
development documents. The digital transformation program «Sanarip
Kyrgyzstan» (Digital Kyrgyzstan) for 2019-2023 set the task of modernizing the
economy and social sphere through ICT, including education [13]. At the same
time, the Education Development Strategy until 2040 (EDS-2040) identified
«education digitalization» as one of its main priorities [14]. This strategic
document explicitly highlights the need to train all participants in the educational
process in digital skills, to create a unified electronic educational environment,
to implement distance learning technologies, and to develop an Education
Management Information System (EMIS) [14]. Expanding distance learning and
supporting electronic resources are viewed as key conditions for ensuring access
to school education for all [14].

The Law of the Kyrgyz Republic «On Education» (amended in 2022)
legalized distance learning at all levels as an equal form, granting students in
remote learning the same rights and diplomas as those in full-time education
[14]. This proved particularly relevant during the COVID-19 pandemic, when
schools were forced to move online.

Regarding gender equality, the Constitution of Kyrgyzstan and the Law
«On the Basic Guarantees of Gender Equality» (2008) proclaim equal rights for
men and women. Women in Kyrgyzstan enjoy almost the same levels of literacy
and education coverage as men: as noted by UNDP, the country «has achieved
gender parity in educational coverage and literacy levels» [1]. In primary and
secondary school, the share of boys and girls is approximately equal, while in
higher education parity is also observed (UNESCO data show gross enrollment
in higher education at 28% for both men and women) [6].

Nevertheless, problems of «gender segregation» in specializations and
subsequent labor market mismatches persist, similar to Kazakhstan. Men
predominate in technical universities, while women more often choose humanities
and social sciences. Moreover, early marriage and the practice of bride kidnapping
(ala kachuu), especially in rural areas, continue to hinder girls’ completion of

Series “INTERNATIONAL RELATIONS and REGIONAL STUDIES” Ne3 (61) 2025 353



Global Digitalization and Women’s Education: Challenges of... Ne3 (61) pp. 2025. 348-376

secondary and higher education [3]. According to OECD estimates, around 20%
of girls in Kyrgyzstan leave education due to early marriage [4]. The government
acknowledges this problem and, in cooperation with the UN and NGOs, has
taken steps to address it, including strengthening penalties for forced marriage
and conducting awareness campaigns.

Given limited resources, Kyrgyzstan relies heavily on international support
in the area of digital learning. For example, the European Union finances programs
for developing digital and media literacy among youth and reducing educational
inequalities [15]. UNICEF supports the transformation of rural libraries into
centers of digital learning for preschoolers [16]. Thanks to such efforts, as well
as a relatively liberal information policy (compared to some neighbors), internet
penetration in Kyrgyzstan has grown rapidly in recent years: by 2022, 80% of the
population were internet users [17]. According to ITU, internet penetration rose
from 45% in 2017 to nearly 80% in 2022 [18], creating favorable conditions for
the wider introduction of digital learning.

Uzbekistan

In recent years, Uzbekistan has witnessed an active process of digital
modernization, initiated through reforms. President Shavkat Mirziyoyev has
proclaimed the course toward building a «New Uzbekistany», in which the
program «Digital Uzbekistan-2030» constitutes an integral part. This national
strategy, adopted in 2020, is aimed at the comprehensive development of digital
infrastructure, e-government, and digital skills among the population [19]. In
the field of education, Uzbekistan prioritizes the integration of ICT into schools
and universities and the development of online platforms. As early as 2002, a
program for the informatization of education had been introduced, and by the
2020s new targets were set to bring school equipment and internet access to
modern standards (in earlier strategies, the goal had been to provide internet
access to 63% of schools a benchmark already surpassed) [20].

In partnership with international organizations, innovations are being
piloted: for instance, with UNICEF’s support, an Innovation Center for Education
was created to test digital solutions for improving student performance [21]. A
key priority is improving teachers’ ICT qualifications [22]. For this purpose,
experts are invited and training programs conducted (e.g., in 2022, UNESCO
engaged specialists to train teachers in digital technologies [22]).

Uzbekistan’s legislative framework regarding women’s rights has also
undergone positive changes in recent years. In 2019, the Law «On Guarantees
of Equal Rights and Opportunities for Women and Men» and the Law «On
the Protection of Women from Oppression and Violence» were adopted. In
2022, the National Strategy on Gender Equality until 2030 was approved, with
implementation carried out in cooperation with UNDP and other international
partners [23]. These documents include provisions on promoting women’s
education, particularly in technical fields, and on eliminating stereotypes.

Formally, women in Uzbekistan enjoy equal access to education, and in
practice, the enrollment of girls in schools is nearly universal; literacy rates among
women are as high as among men [20]. According to the U.S. Embassy, «women
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and girls in Uzbekistan enjoy equal access to education: in 2017, girls constituted
50% of primary school students and 54% of secondary school students» [20].
This demonstrates the preservation of universal education for girls. Moreover, a
significant share of women pursue higher education. However, as in neighboring
countries, a gender gap remains in digital skills and participation in high-tech
sectors. A UNDP study (2022) confirmed the existence of a «gender digital
divide» in Uzbekistan: women’s digital skills were 24% lower than men’s. On
average, women are less likely to possess advanced ICT competencies, with the
gap especially pronounced among older users (women over 35 had 10% fewer
ICT skills than younger women) [23].

Women are also underrepresented in IT specializations: as of 2021, only
17.8% of ICT graduates in Uzbekistan were female. Thus, young Uzbek women
remain insufficiently engaged in shaping the digital economy. The state seeks
to address this situation by creating technology parks and training programs for
girls (e.g., Technovation Girls and IT start-up competitions for women [23]). A
presidential decree in 2022 introduced quotas for girls from low-income families
when applying to technical universities. Campaigns are also conducted to counter
stereotypes that «technology is not for women»: open discussions featuring
female ICT leaders have become part of celebrations for the International Girls
in ICT Day [23].

In sum, Uzbekistan recognizes in its strategic documents both the necessity
of digitalizing education and the importance of gender equality. However,
overcoming historical stereotypes and skill gaps requires continued efforts.

Tajikistan

For Tajikistan the least economically developed state in the region, the
task of digitalizing education is coupled with serious infrastructural and staffing
challenges. Nonetheless, at the highest level the course toward a digital economy
has been declared: beginning in January 2025, the period «Years of Development
of the Digital Economy and Innovation, 2025-2030» was officially launched
by presidential decree [5]. The government has elaborated a Concept for the
Transition to Digital Education and a National Education Development Strategy
2020-2030, which envision the expansion of digital learning and distance formats
[5]. These documents acknowledge that distance education can simultaneously
advance digitalization and accessibility for all-including girls. Yet, in practice,
during the COVID-19 pandemic Tajikistan made little use of distance education,
and thus these policies have not been tested [5].

Unlike its neighbors, Tajikistan did not close schools for extended periods
in 2020-2021 (officially citing the absence of registered COVID-19 cases until
mid-2020), and thus a mass transition to online classes did not occur. However,
persistent problems of digital underdevelopment remain evident: in 2021,
Tajikistan ranked 129th in the world for mobile internet speed and 104th for fixed
broadband, making it one of the least connected countries [5]. High connection
costs and a shortage of technical equipment are especially acute in rural and
mountainous areas.
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The legal framework of Tajikistan guarantees women equal rights:
the Constitution proclaims equality, and the Law on Education prohibits
discrimination. Nonetheless, estimates suggest that up to half of young women
in Tajikistan are not engaged in either education or employment often due to
early marriage and childbearing [4]. OECD notes that 52% of Tajik women
aged 18-24 fall into the NEET (Not in Employment, Education, or Training)
category, compared with 30% of men [4]. Traditional norms exert a strong
influence: a significant portion of the population (37% in Central Asia) believes
higher education is more important for sons than for daughters [4]. Domestic
responsibilities disproportionately fall on women: 20% of young women in
Central Asia are excluded from education or work due to household duties and
caregiving, compared to only 2% of men [4].

These tendencies manifest in the digital era as well. During the pandemic,
when learning moved to the home, 40% of girls reported difficulty balancing study
with household tasks, compared to 29% of boys [4]. In remote areas of Tajikistan,
when attempts were made to organize online classes, only 20% of students could
continue learning digitally; the rest lacked internet access or devices [4]. The
burden was particularly heavy on girls: a recent survey found that 65% of female
students in rural Tajikistan reported that household responsibilities prevented
them from using online educational resources (compared to 40% of girls in urban
areas) [5]. This disparity underscores that rural girls are in the most disadvantaged
position within the digital education system.

Recognizing these challenges, the government plans significant investments
in infrastructure (expansion of broadband, subsidized mobile internet), school
equipment, and most importantly teacher training. Currently, many Tajik teachers
are unprepared for digital education: in the capital Dushanbe, 56% of teachers
had internet access, while in some regions only 9-25% could connect at work [5].
Even schools that received computers often failed to use them effectively due to
lack of skills and maintenance.

In response, the government, with donor support (World Bank, GPE,
UNICEF), is implementing programs to improve teachers’ ICT competencies
and develop online platforms. A special emphasis is placed on the principle of
«equity at the center of digital education strategies» [5]: new initiatives must
address the needs of vulnerable groups such as girls, minorities, and rural youth.
Proposed measures include subsidized internet for girls, provision of devices to
low-income female students, and localization of content into minority languages.
In 2023, Tajikistan launched a pilot project with support from GPE and EdTech
Hub to integrate technology into schools and exchange experiences with other
countries [5].

Thus, although Tajikistan lags in many respects, it demonstrates political
will and has begun systemic reforms which, with adequate funding, could reduce
the digital divide including the gender divide in the coming years.

Turkmenistan

Turkmenistan represents the most closed and distinctive case in the region.
Official state ideology proclaims the priorities of science, education, and progress.
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The State Program for Education Development aims to modernize the system,
introduce innovative technologies, and train young cadres skilled in IT [24]. A
unified electronic education portal for schools and universities has been created
[25] particularly relevant during the COVID-19 pandemic, when the need for
remote learning also arose in Turkmenistan [26].

However, the real level of education digitalization remains low due to
extremely weak internet infrastructure and strict state control over online access.
Turkmenistan is among the least connected countries in the world: according to
the World Bank, only around 21% of the population used the internet in 2019 [27].
Internet service is expensive, speeds are low, and many international resources are
blocked. Under such conditions, mass online learning is hardly feasible: during
the 2020 lockdowns, schools largely resorted to traditional methods (distribution
of printed materials) rather than internet-based instruction [26].

The government nonetheless reports steps toward digitalization: for
example, introducing bans on mobile phones in classrooms (to improve student
focus) [28], while simultaneously equipping schools with computer labs through
international projects (e.g., the EU BOMCA program supplied a border school
with computers and an interactive panel [29]).

Regarding women, Turkmen society is patriarchal, but formally women
have equal rights. Turkmenistan ratified CEDAW in 1997 and legally prohibits
discrimination. Girls are almost universally enrolled in secondary education,
and female literacy is close to 100%. Yet women’s broader status is marked by
contradictions: on the one hand, relatively high female representation in education
and even politics (women comprise 24.8% of the Mejlis deputies [30]); on the
other, strong traditional norms emphasizing women’s roles within the family.
According to UNICEF, 89% of the population believes that children should be
raised primarily by mothers, with fathers and kindergartens playing a secondary
role [30]. This leads to a double burden on women, limiting their educational and
career development.

Digital skills among women remain underdeveloped: a 2019 survey found
that only 34.9% of girls and young women possessed at least one ICT skill [30].
By contrast, nearly 95% of women aged 20-24 used a smartphone at least once a
week, but mainly for basic purposes (calls, messaging) [30]. Thus, digital literacy
requires improvement. The government has declared commitment to closing the
gender digital divide: in cooperation with UNDP, projects are being implemented
to train women in I'T competencies [31]. Nevertheless, progress is constrained by
the overall state of internet freedom; as long as online access remains a luxury,
genuine digital education and equal opportunities for women remain unattainable.

That said, in its international reporting, Turkmenistan regularly highlights
successes: for example, citing legal guarantees of equal access to education for
men and women, and the absence of a gender gap in school enrollment. These
statements are factually correct in terms of numbers boys and girls attend school
in equal proportions but they do not reflect the quality of access, particularly to
digital opportunities.
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In conclusion, Turkmenistan formally supports the international agenda
but lags furthest behind among the five countries in its actual implementation,
especially in terms of digitalization.

Comparative Summary of National Overviews

Across all Central Asian states, formal commitments exist to gender equality
in education and to digital transformation, with these priorities integrated into
strategies and legislation. Kazakhstan, Kyrgyzstan, and Uzbekistan have adopted
extensive programs for education digitalization, encompassing ICT training,
online learning, and school equipment [5]. These same countries also have gender
equality strategies or laws (e.g., Kazakhstan’s Law on Equal Opportunities,
Uzbekistan’s National Gender Equality Strategy, Kyrgyzstan’s National Plan on
Gender Equality). Tajikistan and Turkmenistan, despite more limited resources,
likewise declare digitalization and women’s rights as priorities and adopt relevant
concepts and programs.

However, the existence of strategies does not equate to their full realization.
The next section will analyze the challenges and barriers that hinder the
achievement of stated goals in practice.

Challenges and Barriers to Implementing the International Agenda in the
Digitalization Context

The implementation of international commitments (such as SDGs 4 and
5, the Beijing Platform, and CEDAW) in the Central Asian states encounters a
complex set of problems. These challenges may be grouped into:

- Infrastructural and technical (related to access to digital technologies),

- Socio-cultural (linked to societal attitudes and gender norms),

- Institutional and legal (related to policies, governance, and legislation).

- Infrastructural and Technological Barriers.

Uneven access to internet and equipment. One of the primary obstacles
is the underdeveloped state of digital infrastructure, especially outside major
cities. While capitals and large urban centers in Central Asia are relatively well
connected, rural areas lag significantly behind. For example, in Kazakhstan
internet penetration is estimated at about 90% of the population overall, but
connectivity and quality remain much lower in rural regions, limiting access to
online education for many rural residents (half of whom are women) [2]. Studies
show that only one-third of rural schools in Kazakhstan are equipped with basic
computer technology, and many face acute shortages of both computers and
internet access [10].

Similarly, in Kyrgyzstan and Tajikistan, many remote schools lacked stable
connections at the beginning of the 2020s. During the pandemic, around 70%
of students in Tajikistan’s rural areas were deprived of reliable internet access
[5], making distance education inaccessible for most. In Uzbekistan, despite
state efforts to increase the number of schools with internet access, connection
quality and speed often remain insufficient for video lessons, particularly outside
Tashkent. Turkmenistan remains among the least connected countries globally,
with only 21% of the population online [27], the majority in the capital Ashgabat.
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High costs and technical constraints. Even when technically available,
internet access is often prohibitively expensive. In low-income families, priority
access to computers or phones may be granted to sons (for university or work
purposes), while daughters’ access is restricted. This is indirectly reflected in
global statistics: as of 2024, women were 7% less likely than men to own a mobile
phone [7]. In Central Asia, mobile internet has played an outsized role due to
relatively good cellular coverage, yet traffic costs remain a barrier, especially for
data-intensive content such as online lessons. In Tajikistan, during the COVID-19
lockdowns, many students relied only on smartphones; however, high mobile
internet costs and the absence of adequate learning apps severely limited their use
for educational purposes [5]. Device shortages present another issue: multiple
children may share a single phone, or households may lack any computer at all.
Girls often receive less screen time under these conditions, as priority is given to
brothers or other family members.

Insufficient school equipment. School infrastructure in many places
remains unprepared for digital education. There are cases where even supplied
equipment remains unused. In Tajikistan, some schools receiving computers
failed to implement them due to a lack of maintenance staff and teacher training
[5]. In Kazakhstan, studies of rural schools revealed an «acute shortage of modern
equipment», with many relying on outdated computers incapable of supporting
new software [10]. Unreliable electricity and connectivity in remote areas further
disrupt online classes. Such disparities exacerbate educational inequality between
urban and rural students a problem with a gender dimension, given that girls are
more likely to remain in rural areas (while young men often migrate to cities for
study or work).

Cybersecurity and digital safety. Another dimension concerns the absence
of a safe online environment. Parents and teachers in the region often express
concern thatthe internet poses risks for girls, including exposure to harmful content,
online violence, or fraud. In societies with traditional values (e.g., Turkmenistan,
parts of Uzbekistan and Tajikistan), this sometimes leads to restrictions on
girls’ internet access «for their own protection». A lack of digital safety skills
compounds the problem: users are often unaware of how to protect their data,
leading to distrust of technology. In Kazakhstan, policymakers stress that digital
integration must go hand-in-hand with digital safety; otherwise, the benefits of
technology risk being undermined [2]. Women in particular face heightened
vulnerability to online risks (gender-based cyberbullying, harassment), which
may serve as further barriers to their full use of digital opportunities.

Summary. Infrastructural limitations the «hard» digital divide manifest in
connectivity and equipment shortages, disproportionately affecting rural women.
Without addressing these deficits (through network expansion, subsidized access,
and better school equipment), the international goals of education for all and
women’s digital empowerment remain difficult to achieve.

Socio-Cultural Barriers

Gender stereotypes and traditional norms. Social attitudes largely
determine the extent to which girls can take advantage of new educational
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opportunities. In Central Asia, despite women’s relatively high levels of basic
education, patriarchal views on women’s roles persist especially in rural areas
and traditional families. From an early age, girls may receive the message that
success in science, mathematics, or technology is «not for womeny. Studies
show that stereotypes about what activities are suitable for boys versus girls are
already formed in preschool [2]. At school, this is reflected in the belief among
both students and often teachers that boys are more inclined toward mathematics
and technical subjects, while girls are better suited for the humanities. Such
assumptions influence self-esteem and career choice. As a result, women are
underrepresented in STEM disciplines: for example, in Kazakhstan, fewer than
32% of students in ICT programs are female [1], while in Uzbekistan the figure
1s even lower at about 18% [1].

Stereotypes are also reinforced by educational content: an analysis of
Kazakhstani school textbooks revealed an extremely limited representation of
female characters in physics, computer science, and similar subjects [2]. This
fosters the perception among girls that science and technology are male-dominated
fields. There are also too few role models: although female engineers and
programmers do exist, their visibility in the public sphere is limited. Overcoming
this barrier requires efforts to revise teaching materials and promote examples of
women in science and IT. Initiatives such as WikiGap, supported by UNESCO,
which aims to fill Wikipedia with articles on outstanding women across fields,
illustrate such efforts [32].

Priority of family responsibilities. In the region’s traditional culture,
women are expected to prioritize their roles as wives, mothers, and homemakers.
This directly shapes educational trajectories. Girls may be implicitly or explicitly
encouraged to view higher education as less important than marrying and
bearing children at the «right» time. As a result, some families stop investing
in daughters’ education after secondary school. Early and forced marriages still
occur, especially in rural communities. In Kyrgyzstan, UN estimates suggest that
13.8% of girls under 24 have been subjected to bride kidnapping [3], despite its
illegality. In Tajikistan, around 7% of girls marry before the age of 18 [3]. In
Uzbekistan and Kazakhstan early marriages are officially less common, yet social
pressure persists in rural areas for example, the belief that an unmarried woman
over 23 is «overdue» [3]. Consequently, early marriage often leads to interrupted
education, with young women abandoning studies and failing to obtain university
degrees. Even when secondary education is completed, family pressures may
prevent girls from enrolling in higher education. This dynamic contributes to men
having higher average levels of tertiary and vocational education than women
though Kazakhstan is an exception, where female enrollment slightly exceeds
male enrollment, due to urban middle-class dynamics and policies supporting
women’s education [11].

Under conditions of digital learning, family duties become an even greater
obstacle for girls. In traditional schooling, girls at least spend time outside the
home, whereas in distance learning settings they are often expected to supervise
younger siblings or perform household chores during lessons. The COVID-19
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pandemic exposed this issue starkly: according to UNESCO surveys, 40% of
girls in the region reported difficulties balancing online study with household
duties, compared with 29% of boys [4]. Older girls were often expected to cook or
clean while parents worked, while boys were more often allowed to concentrate
on lessons. In Tajikistan, the rural-urban divide is evident: 65% of rural girls,
compared to 40% of urban girls, reported that domestic responsibilities prevented
them from using online resources [5]. Thus, traditional gendered divisions of
labor negatively affect girls’ education, particularly in remote learning formats.

Social expectations and the «brain drainy». Even after obtaining education,
women do not always realize their professional potential due to societal pressure.
In some communities, it is frowned upon for married women to pursue careers
outside the home. This indirectly undermines the motivation to pursue higher
education in the first place: why spend years at university if one is expected to
stay at home? Such attitudes are especially common in more conservative areas
of Uzbekistan, Tajikistan, and Turkmenistan. UNDP notes that «Central Asian
women, even when educated, often drop out of economic activity to stay at home
caring for children». Female labor force participation is consistently lower than
men’s: in Tajikistan, for instance, only about 29% of women are economically
active, compared to 67% of men [33]. Domestic responsibilities play a key role
in this imbalance. This reduces the returns on investment in women’s education
and reinforces the perception in some families that «basic education is enough
for girls, the rest is family».

Resistance from conservative groups. In several countries, initiatives
promoting gender equality have faced opposition. Feminist events or even
discussions of sexual education may be criticized or banned under pressure from
religious or nationalist groups. In Kazakhstan and Kyrgyzstan, peaceful women’s
rights marches have at times been dispersed [3]. This creates an atmosphere in
which teachers may hesitate to openly discuss gender equality or promote «non-
traditional» ideas, such as encouraging girls to code or participate in hackathons
for fear of backlash from parents. Consequently, progressive initiatives to expand
girls’ participation in technology may lack broad social support.

Despite these negative factors, there are also positive shifts. The younger
generation increasingly recognizes the value of education for all, regardless of
gender. In Kazakhstan, for instance, the gender gap in education is minimal,
and society broadly accepts women’s careers. In Kyrgyzstan, active women’s
organizations promote girls’ rights to education and professional choice.
Uzbekistan in recent years has lifted certain informal restrictions on women, such
as easing procedures for female students to study abroad. Social and cultural norms
are thus gradually transforming, particularly under the influence of globalization
and the internet. Accelerating this process is crucial, as without changes in social
consciousness, even robust infrastructure will not eliminate barriers to women’s
participation in the digital sphere.

Institutional and Political Barriers

The gap between policy and implementation. As shown, all Central
Asian states have adopted strategies and laws declaring support for education
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digitalization and gender equality. The challenge lies in execution and monitoring.
Strategic documents sometimes remain on paper due to resource shortages,
bureaucratic delays, or insufficient interagency coordination. For example, in
Tajikistan, policies on distance learning existed for years, yet no meaningful
steps toward implementation were taken until the pandemic [5]. In Uzbekistan,
the National Gender Equality Strategy has been adopted, but its provisions such
as addressing stereotypes in schools will require sustained effort before they are
widely realized.

Insufficient funding and investment. Digitalizing education is costly. It
requires procurement of equipment, infrastructure development, teacher training,
and digital content creation. Not all regional governments allocate sufficient
funds. Education spending as a percentage of GDP in Tajikistan and Turkmenistan
i1s among the lowest in Eurasia, hindering innovation. As a result, many schools
have not updated computer equipment in over a decade. Gender equality programs
are also often underfunded. Although SDG 5.c calls on countries to establish
tracking and financing systems for gender equality [7], in practice budget
allocations for concrete measures (such as scholarships for girls in IT) remain
small. International donors partially fill these gaps (e.g., World Bank grants for
digitalizing schools in Uzbekistan, EU projects in Kyrgyzstan and Tajikistan),
but sustainability depends on governments’ willingness to maintain funding once
grants end.

Lack of expertise within education governance. Administrators and
educators responsible for implementing digital and gender agendas themselves
often need capacity-building. Many officials from the «old school» may not
fully appreciate the importance of gender perspectives or the specifics of digital
education. This can lead to misplaced priorities: for instance, focusing solely
on purchasing equipment (to «tick a box») without developing pedagogical
methods for its use particularly in engaging girls. Horizontal coordination
between ministries of education, ICT, labor, and women’s committees is also
sometimes inadequate. Uzbekistan offers a positive example: discussions on the
gender digital divide involved the Ministry of Digital Technologies, Ministry
of Education, the Women’s Committee, and others jointly [23]. Such integrated
approaches, however, remain exceptions rather than the rule.

Insufficient gender-disaggregated data and monitoring. Effective policy
requires data on where and how inequalities manifest. Yet, not all countries
systematically collect statistics on gender gaps in internet use, digital skills, or
participation in distance learning. Without such data, progress on SDG 5.b is
difficult to track. A positive example is UNDP’s recent gender digital divide
assessment in Uzbekistan, which provided concrete figures on women’s lag
[23]. Similar studies are needed in other states. Official statistics often focus
only on aggregate indicators (e.g., internet penetration, number of computers per
100 students), without gender breakdowns. Consequently, gender nuances may
remain invisible and unaddressed in policymaking.

Legal barriers and internet censorship. Another institutional factor concerns
states’ broader internet policies. Here the differences are stark: in Kazakhstan,
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Kyrgyzstan, and (more recently) Uzbekistan, internet access is relatively open,
whereas in Turkmenistan and, to some extent, Tajikistan it is heavily restricted.
Blocking of resources, VPNs, and other tools limits educational opportunities. For
instance, if YouTube or similar platforms are inaccessible, students lose access
to vast repositories of educational videos. In Turkmenistan, a kind of «cyber-
isolation» places students at a severe disadvantage compared to the outside world.
While this is primarily a political issue, it directly affects the implementation
of international agendas: how can SDG 5.b (women’s digital empowerment) be
fulfilled if digital technologies themselves are available only to a privileged few?

Institutional biases. Beyond formal laws, informal practices persist. For
instance, universities and vocational schools may lack programs encouraging
girls to pursue technical fields. Career counseling in schools may continue to
direct girls into «traditionally female» professions (teaching, medicine, services)
rather than IT. Instances of discrimination in hiring or internships in I'T companies
against women (e.g., questioning their competence) also occur. Such practices
diminish girls’ motivation to study ICT. Government institutions should lead by
example appointing women to head digital projects, creating flexible working
conditions for female programmers with children, etc. Without such measures,
well-intentioned declarations risk remaining empty rhetoric.

Overall, institutional barriers in Central Asia are systemic in nature: policies
on digitalization and gender equality have not yet become truly «mainstreamed»,
permeating all decision-making processes. However, there are signs of positive
shifts. For example, Kazakhstan’s introduction of a 30% quota for women
and youth on electoral lists indicates recognition of the need for institutional
mechanisms of equality [11]. A similar approach could be applied to education
for instance, introducing targeted quotas or programs to increase the share of girls
in IT courses, and monitoring the fulfillment of these goals by ministries.

The challenges analyzed are interrelated and often mutually reinforcing.
Weak infrastructure amplifies the effects of social factors (e.g., if a household has
only one computer with a poor internet connection, the son is more likely to use
it for his studies, while the daughter is left without access). Social stereotypes, in
turn, can serve as implicit justifications for insufficient investment («why spend
money on a digital lab for a rural school if the girls will marry early anyway?»).
Successful implementation of the international agenda therefore requires
simultaneous action to address barriers in all dimensions technical, cultural, and
institutional. Before moving to recommendations, it is important to compare
how the Central Asian states rank against one another across key indicators of
education digitalization and women’s participation.

Comparative Analysis of Central Asian Countries

The five Central Asian states demonstrate both commonalities shaped by
their shared history and notable differences in the levels of digital infrastructure,
population education, and women’s status. To identify priorities, it is important
to compare several indicators: internet access, the spread of digital learning,
women’s participation in education (in general and in STEM), women’s digital
skills, and the countries’ positions in relevant international rankings.
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Internet access and connectivity. Based on internet penetration, the states
can be divided into three groups:

Leaders: Kazakhstan and Kyrgyzstan. Kazakhstan has the highest proportion
of internet users variously estimated between 81% and 90% of the population [2].
These high levels are largely due to developed urban infrastructure (penetration
in cities is close to 100%) and state policies to expand access (e.g., projects to
extend broadband to 250+ rural settlements). Kyrgyzstan has also shown a sharp
rise: by 2022, around 80% of citizens used the internet [2], [17]. This growth
is explained by the rapid expansion of mobile internet; in terms of mobile
subscriptions per capita, Kyrgyzstan has caught up with its neighbors. Thus,
Kazakhstan and Kyrgyzstan are nearly on par in terms of network accessibility.

Middle performer: Uzbekistan. Here, a clear majority has internet access,
though not at the same level as Kazakhstan. Estimates vary: officially about 71%
of the population were online in 2023 [34], while independent sources put the
figure closer to 60-65%. The urban-rural divide remains large: in Tashkent and
provincial centers nearly all young people are connected, while access in remote
kishlaks is still limited. However, implementation of the Digital Uzbekistan
2030 strategy has already led to cheaper and more widespread mobile internet.
In 2022, Uzbekistan entered the global top five countries for internet audience
growth. This suggests that it will likely catch up with neighbors in the near future.

Laggards: Tajikistan and Turkmenistan. Tajikistan long ranked last in the
region: in 2019, only 26% of the population had internet access, and even by
2023 the rate was only 35-40% [4]. The main causes are mountainous geography,
poverty (fewer smartphones), and expensive traffic. Still, progress is visible:
operators are extending 3G/4G networks into mountainous areas, and prices
are slowly falling. Turkmenistan remains one of the world’s most disconnected
countries: just 21% of the population used the internet in 2019 [27], and by 2023
the figure was no higher than 30%. Moreover, internet quality is extremely poor,
with speeds dozens of times below global averages. Turkmenistan is the only
country in the region not directly connected to major internet backbones, relying
instead on routes via Russia or Iran, which limits bandwidth. Thus, the regional
digital divide between leaders (Kazakhstan) and laggards (Turkmenistan)
amounts to around 60 percentage points in population coverage.

Women’s access to digital opportunities. Beyond overall access, gender
gaps within each country reveal how equally women benefit from connectivity
compared to men. Available data show:

Kazakhstan: The situation is close to parity. Official figures indicate that
women constitute 51% of internet users [2]. Given that women make up 52% of
the population, representation is virtually equal. Women are active online, widely
adopting social networks, messaging apps, and services. Thus, the gender gap in
access 1s minimal (a few percentage points, if any).

Kyrgyzstan: Women are reported to account for more than half of social
media users (53-57% in different years) [35]. Likely, women’s share among
internet users is close to their population share (~50%). Earlier surveys noted
gender gaps, especially among older age groups (e.g., in 2018, only 25% of
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women respondents used the internet compared to 32% of men [36]), but this may
now be outdated. With mobile internet widely available, and overall penetration
at 80%, women’s usage is likely similar (UN Women data show 75% of rural
women online compared to 78.6% of men, a ~3-point gap [37]).

Uzbekistan: Precise gender-disaggregated data are limited. However,
UNDP estimates suggest women’s digital skills are 24% lower than men’s [23],
implying less active use. GSMA has noted significant mobile internet gender gaps
in South Asia, though Uzbekistan is closer to its Central Asian peers. Women
likely lag men by 5-10 percentage points in internet use, with young men more
likely to own smartphones. Nevertheless, state support is helping to narrow the
gap.

Tajikistan: Gender gaps are more pronounced. Young men own mobile
phones and gain internet exposure while working abroad, whereas many rural
girls lack smartphones. A 2019 USAID survey showed that among Tajiks aged
15-24, 37% of young men and only 30% of young women used the internet a
7-point difference [36]. The gap is larger among older cohorts. Women are thus
significantly less connected.

Turkmenistan: No official data are available, but reports indicate that women
actually outnumber men among social media users (54.7%) [35]. This may reflect
men’s reluctance to appear online under state surveillance, while women are more
active in permitted areas (e.g., cooking, fashion, communication). However,
given the small overall user base, this cannot be equated with equal opportunities.
In urban areas, young women likely use the internet as much as men, but in rural
areas neither group has significant access.

We compare the five Central Asian countries on digital connectivity
and gender parity. Table 1 summarizes key metrics: internet usage, mobile
subscriptions, and the Global Gender Gap (GGG) score (higher = greater parity).

Table 1 - Digitalization and Gender Equality Indicators in Central Asia
(2023-2024)

Country Internet Use.rs (% | Mobile Connecti.ons Global Gender Gap Score
of population) | (per 100 population) (2024)
Kazakhstan 90.9 % 130.5 71.0 %
Kyrgyzstan 77.9 % 161.4 70.0 %
Uzbekistan 76.6 % 91.2 68.1 %
Tajikistan 40.8 % 102.0 67.3 %
Turkmenistan 38.2 % 77.0 - (data unavailable)

(compiled by the authors, Sources: Gender Gap...[4])

Level of Education Digitalization

Kazakhstan: the most advanced. Almost all schools have computers, and
the majority are connected to the internet. By 2021, 100% of schools had network
access (though at varying speeds). During the pandemic, Kazakhstan transitioned
relatively quickly to distance learning, using the national Online Mektep
platform and televised lessons. Problems existed especially in rural schools but
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overall preparedness was higher than that of its neighbors. The state continues
to invest: for example, in 2022 it planned to provide high-speed internet to 90%
of rural schools. However, only about one-third of rural schools had a full set of
equipment [10], indicating that further improvements are needed.

Kyrgyzstan: a medium level of digitalization. Before COVID-19, distance
learning was not widespread. By 2020, only 60% of schools were connected
to the internet, and on average there was one computer for every 30 students.
During the pandemic, Kyrgyzstan faced difficulties: 34% of students (according
to the Eastern Europe and Central Asia region) lacked access to remote learning
[4]. Afterwards, the government, with donor support, accelerated reforms,
introducing electronic gradebooks and online platforms. Nonetheless, the digital
divide between urban and rural areas remains significant: schools in Bishkek and
Osh are better equipped, while mountain villages often lack facilities altogether.

Uzbekistan: rapid growth. Whereas previously not all schools had
internet access, authorities now claim that practically all schools are connected.
Uzbekistan has invested in IT classrooms and launched the «One Village - One
Wi-Fi» project for schools. The 2020 lockdown spurred the introduction of
televised lessons and the Eduuz online portal. Problems remain: overcrowded
classrooms and insufficient equipment for all students. In urban areas, however,
many pupils own smartphones, enabling teachers to use messaging apps for
learning. A specific gender aspect is evident: women account for over 70% of
teachers in primary schools, yet older female teachers are often less confident
in using computers than younger male IT instructors. This feminization of the
teaching workforce, combined with low ICT skills, may slow digitalization. The
government is addressing this by offering ICT training for teachers.

Tajikistan: low level. Until recently, inmostrural schools, only administrators
had a computer and often without internet. As noted, more than half of teachers in
cities had internet access, but in rural districts fewer than a quarter did [5]. Many
rural students had never used a computer. Consequently, digital literacy among
graduates is very low, especially among girls (who are less likely than boys to
gain exposure to computers at home, e.g., through gaming). With international
support, Tajikistan has begun equipping schools «from scratch», but the task is
immense.

Turkmenistan: officially, all schools are equipped with multimedia
classrooms, but in practice equipment in rural schools is often outdated and
without real internet access (only local intranet resources). Turkmenistan
announced the creation of an e-school, but internet censorship prevents the use
of global platforms. Universities are permitted internet access only in closed
computer labs with filtering. Thus, digitalization is tightly controlled, diminishing
its effectiveness.

Women in Higher Education and Science

It is instructive to compare women’s shares at the tertiary level:

Kazakhstan and Kyrgyzstan: women are either the majority or close to
parity in universities. In Kazakhstan, ~55% of students are women; in Kyrgyzstan,
~50% [11]. This reflects the legacy of universal access and relatively liberal social
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norms: families are willing to educate daughters, and many young women seek
higher education. However, significant imbalances persist in technical fields: in
ICT, men account for ~70% of students and women 30%, while in education the
proportions are reversed (70% women, 30% men) [11].

Uzbekistan: historically, female enrollment was lower (especially in the
1990s), but the situation has improved. By 2022, women made up over 38%
of students, with numbers rising as higher education expands (new university
branches, incentives for rural girls). Authorities actively promote female
participation: for example, rural girls entering universities receive additional
scholarships. Yet women remain underrepresented in technical institutions.

Tajikistan and Turkmenistan: female enrollment is generally below 40%.
In Tajikistan, male labor migration (many young men work abroad) increases the
relative share of women in local universities, but early marriage offsets this effect.
In Turkmenistan, traditional norms also limit higher education: although many
girls finish school with high marks, a significant portion marry early. Access to
universities is further constrained by competitive exams and corruption, where
boys may be favored. No exact statistics are available, but indirect estimates
suggest women make up ~30% of researchers in Turkmenistan and just over one-
third in Tajikistan.

Digital Skills and Participation in the ICT Sector

According to UNDP, gender gaps in digital skills exist across all countries
in the region, though their magnitude varies. In Uzbekistan, men’s digital skills
exceed women’s by 24% [23]. Kazakhstan lacks precise figures, but given near-
parity in internet access, the gap is likely smaller. Still, women comprise only
15-20% of IT-sector workers (with indicators suggesting women’s share of the
STEM workforce is around 28%) [2]. In Kyrgyzstan, the estimated gender gap in
digital literacy is 7-10%, while in Tajikistan it may exceed 10%.

Women entrepreneurs in ICT remain few, though success stories exist female
founders of start-ups in Kazakhstan, or a young woman in Uzbekistan winning
an innovation contest. Structurally, however, women are underrepresented in
tech business. A 2022 study showed women in Central Asia to be significantly
underrepresented among founders and investors in Web3 companies [2]. This
is a global trend but is accentuated in the region. Nonetheless, progress is
evident: communities such as Women Techmakers (a Google initiative, with a
representative in Turkmenistan) [1] and Girls in Tech clubs have emerged.

International Indices

Global Gender Gap Index (World Economic Forum, 2023): Kazakhstan
ranked 65th (of 146), Kyrgyzstan 95th, Uzbekistan 120th, Tajikistan 136th, while
Turkmenistan was not ranked (no data, though prior estimates placed it 130-140).
These positions reflect overall gender equality progress: Kazakhstan significantly
outperforms its peers (rising from 72nd to 65th in the past decade [2]); Uzbekistan
and Turkmenistan lag. Much of the variation is due to political indicators (women’s
representation in governance and the economy). In education, near-parity exists
almost everywhere, except for certain tertiary indicators in Tajikistan.
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ITU ICT Development Index and the UN E-Government Development
Index: Kazakhstan also leads here, ranked 28th globally in the 2022 e-Government
Development Index [2]. Kyrgyzstan and Uzbekistan are mid-range (80-100th),
while Tajikistan and Turkmenistan occupy low positions (130s). These indices,
however, do not disaggregate by gender.

GSMA Mobile Gender Gap Report (2023): Europe and Central Asia are
noted as having one of the world’s smallest gender gaps in mobile connectivity only
1-2% (nearly full equality), with some exceptions. Kazakhstan and Kyrgyzstan
likely fall into this low-gap category, while Tajikistan performs worse.

Summary of the Comparison

Kazakhstan performs relatively well across most parameters (high internet
access, minimal gender gap in education, strong legal frameworks). Kyrgyzstan,
despite modest resources, has ensured broad access and is close to Kazakhstan
in women’s participation, though deep-rooted challenges (early marriages,
rural poverty) persist. Uzbekistan is improving rapidly but began from a more
traditional baseline, leaving it behind in women’s STEM participation and digital
skills. Tajikistan remains the most problematic: weak digitalization combined
with restrictive traditions severely limit women’s opportunities. Turkmenistan
is unique: it combines near-100% literacy with near-0% openness formally
universal education, but very limited digital opportunities. Its isolationist policies
mean international digital agendas are minimally implemented.

This comparative overview confirms that there are no «one-size-fits-
all» solutions for Central Asia. Policies must take into account each country’s
distinct level and context. At the same time, common directions of action can
be identified that are relevant for the entire region. These are presented in the
recommendations.

Recommendations

Given the identified challenges, a comprehensive set of measures is
proposed for Central Asian countries to overcome barriers and accelerate the
implementation of international commitments in digital education and gender
equality. These recommendations target governments, educational institutions,
international organizations, and civil society.

Expand digital infrastructure and access. Without a strong technical
foundation, other measures are ineffective. States should increase investment in
internet infrastructure in rural and remote areas, ensuring affordable broadband
for all schools and communities. Steps include subsidized fiber-optic connections
for schools, satellite internet in mountain villages, and low-cost or free internet
packages for disadvantaged students. Community access centers (libraries,
cultural houses) can provide girls with safe digital learning spaces. Kazakhstan’s
rural IT coworking centers offer a replicable model. Equipment upgrades should
be continuous, with minimum annual standards for schools.

Improve digital literacy and skills. Training teachers and students in
ICT must be a priority. Teacher preparation programs should include digital
literacy, with mentoring for older educators, especially women, who may feel
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less confident with technology. Students should acquire practical digital skills
from early grades, including coding, information search, and office software.
Dedicated STEM programs for girls robotics clubs, hackathons, Technovation
competitions should be expanded across the region. Adult women in rural areas
also need digital literacy courses (e.g., using smartphones, online services,
e-learning platforms for children).

Targeted support for girls and women in education. States should introduce
scholarships and grants for girls in IT fields, quotas in technical universities, and
mentoring programs. Enforcement of laws protecting girls’ right to secondary
education, including against early marriage, is critical. Community campaigns
and parental engagement should emphasize that digital literacy benefits entire
families.

Challenge gender stereotypes and shape public opinion. Revising curricula
for gender balance, training teachers on equality, and promoting female role
models in ICT are essential. Media should highlight success stories of women
in technology. Campaigns encouraging shared domestic responsibilities can help
free women’s time for study and work.

Institutional reforms and governance. Gender analysis should be
mainstreamed into all digitalization projects, with measurable indicators (e.g.,
the proportion of girls using school internet for learning). Governments should
improve gender-disaggregated data collection on ICT access and skills. Multi-
sectoral councils involving ministries, IT industry, and women’s groups can
develop joint strategies. Positive discrimination measures such as quotas in IT
programs or requirements for female participation in state digital projects could
also be considered.

Flexible learning opportunities. Digitalization enables distance and blended
learning, crucial for women balancing education with family duties. States should
support online courses, evening classes, and second-chance education for young
mothers, while creating mechanisms to certify online-acquired skills.

Safe and inclusive digital environments. Women’s full participation
requires protection from online violence and harassment. Governments should
implement cyberethics in school curricula, create hotlines, and strengthen laws
against cyberbullying. Localized digital content in minority languages is also
essential to ensure inclusivity.

Regional cooperation and knowledge exchange. Central Asian states should
share best practices: Kazakhstan’s online schooling, Uzbekistan’s I'T competitions
for girls, Kyrgyzstan’s women in digital entrepreneurship, Tajikistan’s blended
learning via radio, and Turkmenistan’s maternal support programs. Regional
conferences, supported by UNESCO or UN Women, could lead to a joint strategy
on «Digital Education for All Women in Central Asiay.

Monitoring and accountability. Governments must report not only nominal
achievements but also real outcomes to mechanisms such as CEDAW and the
UN Education Forum. Independent monitoring by NGOs and researchers should
be encouraged to ensure transparency.
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In conclusion, implementing these recommendations requires integrated
action at the levels of infrastructure, people, and institutions. With sustained
commitment, Central Asian states can ensure that the digital era becomes one of
expanded opportunities for women, rather than a new source of inequality.

Conclusion

Digital transformation carries enormous potential for accelerating socio-
economic development, but it also risks deepening existing inequalities. For
Central Asia where women constitute half of the population and have traditionally
enjoyed high levels of basic education it is crucial to ensure that digitalization
promotes gender equality rather than undermines it. International frameworks such
as the SDGs, the Beijing Platform for Action, and CEDAW clearly emphasize: no
woman or girl should be left behind in the digital revolution.

The analysis demonstrates that all five Central Asian states formally
recognize this goal and have taken policy steps toward it. Yet the gap between
declarations and practice remains wide. Unequal infrastructure, entrenched
patriarchal norms, and resource and coordination deficits continue to hinder the
full realization of women’s rights to education and digital opportunities. Rural
women and girls are especially vulnerable, as they face both limited technological
access and traditional social pressures.

Each country has its own specific context: Kazakhstan has made notable
progress in equal access but still struggles with a «glass ceiling» in STEM;
Kyrgyzstan, despite relative openness, is challenged by early marriages and
migration; Uzbekistan is modernizing rapidly while overcoming its legacy of
closed institutions; Tajikistan is building a digital foundation virtually from
scratch; and Turkmenistan, in its isolation, risks falling further behind without
decisive reforms. The common denominator is clear: without investing in women
and girls, the region’s digital future will remain incomplete.

For the international community, Central Asia represents an important test
case: here, a relatively strong baseline of female education (a Soviet legacy)
intersects with the development challenges typical of emerging economies.
Successful closure of the digital gender gap in this region would demonstrate
the universality of the SDGs and the Beijing commitments. Yet progress remains
uneven, and time is short: with the 2030 SDG deadline approaching, current
trends suggest that full gender equality in education and technology access will
not be achieved without urgent measures.

Crucially, women’s education and digitalization are not separate agendas
but mutually reinforcing drivers of development. Educated women enhance
national human capital, while digital technologies multiply the benefits of
education by providing tools for empowerment, employment, and creativity.
Central Asia possesses rich human potential (millions of talented young women)
and a growing technical base (expanding telecom and IT sectors). Realizing this
potential requires dismantling the barriers identified in this study. Implementing
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the global agenda is not merely a matter of prestige but a foundation for sustainable
development. Global evidence shows that investment in girls’ education yields
some of the highest social returns.

The digital era poses a challenge to Central Asia: will the region turn
digitalization into a driver of inclusive progress, or will it reinforce divides
between urban and rural, men and women? The answer depends on today’s
choices. This study provides grounds for cautious optimism: the problems are well
identified, and the solutions are known. What remains is action from government
offices to school classrooms. Global digitalization must not bypass the women
of Central Asia; rather, they can become the driving force of the region’s digital
future if given equal opportunities and freed from barriers. Achieving this would
constitute a meaningful contribution by Central Asian states to building a more
just and prosperous world, aligned with the spirit of the international agenda.
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KAhAHJBIK IUD®PIAHABIPY )KOHE OWEJIIEPAIH BLJIIMI:
OPTAJIBIK ABUSAA XAJIBIKAPAJIBIK KYH TOPTIBIH )KY3EI'E
ACBIPY/IbIH KUBIH/IBIKTAPBI
*CaprioaeB M.M.!, ManrabapoB A.A.?, Abasikamnmaposa [*A.?

*I Hapxo3 Yuusepcurteri, Anmarsl, Kazakcran
2 on-®apadu areingarel Kazak yiaTTeiK yHUBepcuTeTi, Anmarsl, Kazakcran
3 CorbaeB YuuBepcureTi, Anmarsl, Kazakcran

Anparna. JKahaHgplK KEHICTIKTIH Keaen UudpiaHybl IKaraabIHIa
olfeniep MEH KbI3JapAblH 3amMaHayd OuUlM aly MYMKIHJIKTEpIHE TeH
KOJDKETIMAUIITH KaMTaMachl3 €Ty MIceJeci epeKile MaHbI3Fa he OOJIbI OTHIp.
Hudpnbik TexHOTOTUSIAp TEK OLIIM allyAblH Kypajbl FaHa €eMeC, COHbIMEH Oipre
TYJIFa MEH MEMJICKETTIH Oocekere KaOUIeTTLIIrH alKbIHIAWTHIH OJIEYMETTIK-
SKOHOMHUKAJIBIK AaMyablH Mmiemyin ¢aktopsl Oonbinn Tadbutampl. Kazakcraw,
Kpipreizctan, ©O30ekcraH, ToxikcrtaH xoHe TypikMeHCTaHAbI KaMTUTBIH
Opranbik A3us 6HIp1 XalIbIKapaIbIK JIeHreiae O11iM Oepyieri TeHIePIIiK TEHIIKKE
KaTBICTBI HETI3T1 KY)KaTTapAbl pecMU Typle Koimaiabl. OnapaslH KaTapblHIA
bY¥-ubiH Typakrsl namy mMakcartapsl, belxkiH ic-KUMbLI m1aTgopmachl jKoHE
CEDAW konBeHuusicbl Oap. JlereHMeH, OCbl MIHAETTEMENEPAl KYy3ere acblpy
OapeicbiHAA OipKaTap Kexepruiep Oaiikanaabl.

Makanana nudpiasik 611iM Oepy MeH oliennepAiH KYKbIKTaphl CaTachIHIaF bl
xahaHJbIK KYH TOpTiIOIH aWKBbIHAAWTHIH XaJbIKApalblK KYXKarTap TasJJaHbIII,
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aiiMakTarbl OeC MEMJICKSTTIH WITTBIK CTpaTeTHsJIapbl MEH 3aHHAMAJIbIK
Oactamanapbl KapacThIpbUIaJbl. 3epTTEy HOTHXKENEpl KOpCEeTKEHIeH, pecMu
KETICTIKTepre KapamacTaH, Oipkarap KypHeni ChIH-KaTrepiep cakTaiyza:
uupIbIK UHPPAKYPHUIBIMHBIH KETKUIIKCI3Ir, ayblll MEH Kaja apachIHarbl
QNIIAKTBIK, KbI3MApJbIH KOCIOM TpPaeKTOPUSACHIH IIEKTEUTIH ONeyMETTIK-
MOJICHH CTEPEOTHITEP JKOHE XaIBIKAPAIBIK CTAaHAAPTTAPABI JKY3€re achIpynarbl
WHCTUTYITUOHAJIIBIK KUBIHIBIKTAP.

binim Gepy canacelHBIH M(prIaHy HeHreHiHe )KoHe SHeAepIiH MH(PPIBIK
pecypcrapraKoKeTIMAUTITIHE CATBICTBIPMAIIbI TAJIAY XKYPri3y HET131H1e epeKIe
HazapJbl KaXeT eTeTiH 0achiM OarbITTap aWKbIHAAIABL. Makanaga mu@pIIbK
TeHJIEPIIIK aNIIAKTBIKThl a3aiTyFa, HMHCTUTYIIUOHAABIK TETIKTEpAl KylenTyre
KOHE XaJIBIKApaJbIK MiHJIETTeMENep/Ii THIM/II OpbIHJAyFa OaFbITTaIFaH HAKTHI
YCBIHBIMJIAp YCHIHBIIFaH.

Ochuraifiia, MakKamga MOCEJICHIH Ka3ipri jKarJalblH OCHHENIeH OTBIPHII,
IUQPIABIK J9yipae TeH MYMKIHIIKTepre KoJI )KeTKi3y YIIiH HH(PAKYPHUIBIMIIBIK,
MOJICHH JKoHE OacKapyLIbUIBIK Iapajiapibl YIITACTHIPATBIH KEUIEH/1 TOCUIIIH
KaKETTUIITIH €peKIIe aTam KopceTe/i.

Tipek ce3nep: unudpaanasIpy, siennep OuTiMi, TeHIAepIiK TeHAIK, OpTaibIK
A3usi, XalbIKapaiblK KYH TOPTIOl, cCaHIbIK 06y, TypaKkTsl JaMy MakcaTTaphl

Kapxkbuianapipy: Maxkanagarer  3eprrey  AP26101553 «udpasix
TpaHcopmanus KoHe oiennepai Oumimi: OpTanblK A3HSAaFbl TEHACPIIK
OachIMIIBIKTapFa XaJbIKapaJIbIK CascaTThIH ocepi» arTel k00a asceiHga KP
Foimeim sxoHE KoFappl O171iM MHUHHCTPUTITIHIH TPAHTTHIK KapKbUIAHIBIPYBIMEH
KY3€ere achIPbUIIbL.

INTOBAJIBHAS HIU®POBU3AIIUSA U 'KEHCKOE OBPA3OBAHHUE:
BBI3OBbI PEAJIM3AIIMU MEKIYHAPOIHOM ITOBECTKH B
HEHTPAJIbHOM A3UN
*CaprioaeB M.M.!, Manrabapos A.A.2, Abasikamnmaposa " A >
*1 Vausepcuret Hapxos, Anmarsl, Kazaxcran
? Kasaxckuii HanmonansHbIii YHUBEpCUTET HMEHH Ajb-Dapadw,
Anmarel, Kazaxcran
3 CarmaeB YauBepcuteT, Anmarsl, Kazaxcran

AHHOTamusi. B yCIOBUSAX CTpeMHUTENbHON NHMQPPOBHU3ANUA MHUPOBOTO
MpoCTpaHCTBAa 0co0oe 3Ha4YeHHWe MpHOOpeTaeT BOMpOoC  oOecredeHus
PaBHOTO JOCTyIa JKCHIIMH W JIEBYIIEK K COBPEMEHHBIM 00pa30BaTEIbHBIM
BO3MOXKHOCTSM. [{n(ppoBbIE TEXHOIOTHH CTAHOBATCS HE TOJHKO MHCTPYMEHTOM
MONTyYeHUsl 3HAHWUH, HO M (PAKTOPOM COLHMAIHLHO-IKOHOMHYECKOTO Pa3BHUTHUSA,
OTIPEIEISIONIMM KOHKYPEHTOCIIOCOOHOCTh JIMYHOCTU U CTpaHbl. LleHTpanbHas
Azus, Brmouaromas Kazaxcran, Keipreiscran, Yso0ekucrtan, TapkukucTaH
u TypkmenucraH, o(UIMATHLHO TOACPKUBACT KIIOUYEBBIE MEXKTyHAPOTHBIC
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JIOKYMEHTBI B 00JIaCTU T€HJIEPHOTO PaBEHCTBA U 00pa30BaHUs, CPeIU KOTOPBIX
Henmu ycrortumBoro passutus OOH, IlexkuHckas mmarpopma aeHCcTBUE U
Konsennst CEDAW. Bmecrte ¢ Tem, Ha IpaKkTHKE peain3aius 3TuX 00s3aTeIbCTB
COIPOBOXK/1a€TCS MHOTOYHMCIIEHHBIMU Oapbepamu.

B crarbe moapoOHO paccMaTpuBalOTCS MEXKIyHApOJHbIE HOPMAaTHBHbBIE
akTel, Qopmupyromue nIo0aJbHYI0 MOBECTKY B cdepe wuudpousanuu
o0Opa3oBaHMsI M IPAB )KEHIIUH, a TAKYKE aHAITU3UPYIOTCS HAllMOHAJIbHbIE CTPATETUU
U 3aKOHOJATENIbHbIE HMHMIIMATUBBI MATH ToCylapcTB peruoHa. Ilokaszano,
YTO Hapsay ¢ (GOpMalbHBIMU YCIEXaMHU COXPAHSIOTCS CEPbE3HbIE BBI3OBBI:
HeZ0CTaTo4YHass LU(poBas HHPPACTPYKTypa, PETHOHAIBHBIE JUCIPONOPLUU
B JIOCTYIlIE K HHTEPHETY, YCTOMYMBBIE COLMAIbHO-KYJIBTYPHbIE CTEPEOTHUIIBL,
OrpaHUYMBAIOLINUE AEBYIIEK B BBIOOpE MPOdhecCHOHANbHBIX TPAEKTOPUH, a TAKKE
MHCTUTYLMOHAJIbHBIE TPYIHOCTH BHEJIPEHUSI MEKIYHAPOAHBIX CTAaHIAPTOB.

Ha ocHoBe cpaBHUTENBHOTO aHalnu3a YpOBHS  LUdpoBU3ALUU
oOpasoBarenbHOM Chepbl M CTENEHU BOBJICYCHHOCTH JKCHIIWH B IU(POBBIC
pecypchl BbISBIEHBI KJIFOUEBbIE HAIIPaBIIEHUs, TpeOyrolue 0co0oro BHUMaHus. B
paboTe rpeicTaBiIeHbl IPAKTUYECKUE PEKOMEHJAIMK 10 yCTPAaHEHHUIO IU(PPOBOTO
TeHJIEPHOTO pa3pbiBa, YKPEIUICHUIO WHCTUTYLHMOHAJIBHBIX MEXaHU3MOB U
MOBBIIEHUIO 3PPEKTUBHOCTH BBIIIOJTHEHUS MEK/yHAPOIHBIX 00s13aTEIbCTB.

Takum oOpa3oM, cTaThsi OTpa)kaeT COBPEMEHHOE COCTOSHUE IPOOJIEMBI
U TOAYEPKUBAET HEOOXOJUMOCTh KOMILUIEKCHOTO TOAXOZa, COYETAroIIero
UHQPACTPYKTYpHbIE, KYJIbTYpHbIE M YIPaBJIEHUYECKUE MEpPbI il TOTO, YTOOBI
uu(poBas Sroxa craja BpeMEHEM PaBHBIX BOSMOXKHOCTEH /7Sl BCEX.

KuroueBble cioBa: mudposusanus, o0pa3oBaHUE >KEHUIUH, T'€HIEPHOE
paBeHcTBO, LleHTpanbHass A3us, MexayHapojaHas IMOBECTKa JHA, LudpoBon
pa3psiB, Llenu ycroitunsoro passutus (L{YP)

®unancupoBanmue: lccienoBaHue B CTarbe OCYILECTBIECHO IIPH
IPaHTOBOM (pUMHAHCHUpPOBaHMM MUHHUCTEPCTBAa HAYKU U BBICILIEr0 0Opa30BaHUs
PK B pamkax mpoekta AP26101553 «l{udposast Tpanchopmanus 1 KEHCKOE
oOpa3oBaHMeE: BIUSIHUE MEXAYHAPOAHOMN MOJUTUKU HA F€H/IEPHBIEC TPUOPUTETHI
B LlenTpanbHOi A3umn».
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