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Annotation. The digital transformation of the labour market expands
employment opportunities, professional mobility and entrepreneurial activity, while
simultaneously creating new forms of socio-economic inequality. Of particular
importance is the digital gender gap, which manifests itself not only in the differences
in physical access of men and women to the Internet and digital devices, but also in
the different levels of digital competencies, the intensity of technology use, access
to vocational training and opportunities for converting digital skills into high-
quality employment. The study aims to assess the relationship between women's
access to digital technologies and employment outcomes in Kazakhstan, and to
identify the main mechanisms limiting the use of digitalisation to reduce gender
disparities in the labour market. The study's information base was compiled from
the Bureau of National Statistics of the Agency for Strategic Planning and Reforms
of the Republic of Kazakhstan, gender Statistics of Kazakhstan, the World Bank,
UNDP, ITU, and other international organisations. The study uses comparative
and dynamic analysis, structural analysis, and systematisation of the factors of
digital inequality. The results show that Kazakhstan has approached gender parity
in basic Internet access indicators, but closing the quantitative connectivity gap
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does not eliminate the qualitative digital divide. Differences remain in the use of
digital technologies, professional digital competencies, access to STEM and ICT
professions, and opportunities to gain economic benefits from digitalisation. In
2025, women made up 48.3% of Kazakhstan's workforce, but the ratio of women's
workforce participation to that of men was 85.4%. There is also a significant wage
gap: the average salary of women in 2025 was 372.2 thousand tenge, compared
with 518.3 thousand tenge for men. The study concludes that Kazakhstan needs
to shift from providing formal digital access to a model of productive digital
inclusion for women, combining the development of advanced digital skills,
professional retraining, support for women's transition into high-performance
digital employment, and the elimination of institutional barriers.
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AnHoTanusa. EHOSK HapbhIFBIHBIH MUQPIBIK TpaHCHOPMAIHICH dIEyMETTIK-
SKOHOMHUKAITBIK TEHCI3TIKTIHKaHa HICAH APbIH Kacail OTHIPHIIL, )KYMBICKa OpHAJIACY,
KOCiOM YTKBIPIBIK JKOHE KOCIMKEPIiK OEJNCEeHIUTK MYMKIHIIKTEPIH KeHEWTEi.
lernepnik U pPIBIK aNMIaKTHIK €peKIlie MaHbI3Fa He, Ol epiep MeH dWesIepIiH
WuTepHeTKe koHE WUQPPIBIK KYpBUIFbUIApFa (QU3UKAIBIK KON IKETIMIIUTITIHIH
allBIpMaIbUIBIKTAPBIHAA FaHA €MeC, COHBIMEH Karap MHU(PIBIK KY3BIPETTITIKTIH
TEH eMecC JIeHreliH/Ie, TeXHOIOTUIHbI MaialaHy KapKbIHIBLUIBIFBIHIA, KOCIMITIK
OKBITYyFa KOJI JKETIMAUTIKTE JXoHE IUQPIBIK JaFAbUIapIbl Carmaibl >KYMBICTICH
KaMTyFa ailHaIABIPY MYMKIHIIKTEpiH/Ie KOpiHedi. 3epTTey/IiH MaKcaThl dleIepIiH
IU(PIBIK TEXHOJIOTHSIIAPFa KOJI JKETKi3yl MeH oiapabl KasakcTanma KyMBICTICH
KaMTy TlapaMeTpiepi apachlHAarbl e3apa OaliaHBICTHl Oaranay, COHIAM-
aK uupIaHAbIpyAbl €HOEK HapBIFBIHAAFBl TeHIEPIIK JIUCIIPOIIOPIUSIAPIBI
KBICKapTy KYpallbl peTiHJle Maianany/pl MIEKTEHTIH HeTi3r TeTIKTep/Ii aHbIKTay
OonbIn TaObIAABI. 3epTTEYMiH aKmaparThlk Oa3ackiH Kaszakcran PecmyOmmkach
CrparerusiblK JKocmapiay jkoHe pedopMarnap areHTTITiHIH YITTHIK CTaTHCTHKA
oropocel, KazakcranneH renaepnmik craructukacbl, World Bank, UNDP, ITU
KoHE 0acKa Jla XabIKapallblK YHBIMIAPABIH AepeKkTepi Kypaabl. CaH bIK TEHCI3IIK
(bakTOpIApBIH CANBICTHIPMAJIBI XKOHE TUHAMHUKAIBIK TaJ/1ay, KYPBUTBIMIIBIK TaJay
XKOHE JKyHeney oficTepi KonmaHbsUabl. Hotmxenep KaszakcTaHHBIH HMHTEpHETKE
KOJ KETKi3ymiH Oa3allblKk KepceTKimTepi OOWBIHIIA TEHACPNIK IapUTeTKe
JKaKbIHJAFaHBIH KOpCeTelli, anaiijja KOCBUTYIarbl CaHJBIK AaJIIaKTBIKTHI KOO
camaisl UQPPIBIK TeHCI3MIKTI JK0rb! OinmipMmeiini. L{ndpabik TexHOMOTHsIIapab
naiinanany OarbITTapblHAd, KociOM nu¢paslk Kyssiperrepae, STEM xone
AKT - xocinTepiHe KOIDKETIMIUTIKTE >KoHE HHU(PIaHABIPYIaH 3KOHOMHUKAIBIK
KalTapblM ally MYMKIHIIKTEpiH/Ie albIpMalIbUIBIKTAp cakTamaasl. 2025 KbIIbl
oienep KaszakcraHHbH kyMbic KymriHiH 48,3%-Kypassl, anaiina ouenaepIiH
JKYMBIC KYIIIIHE KaThICy JE€HTeHiHIH MYXYHH THICTI KOPCETKIIliHEe KaThIHACHI
85,4%-xypanpl. CoHpmaii-ak, €HOEKaKbla aWTapibIKTall alIaKThIK CaKTallyda:
2025 KbIIBl OHENJEepIiH opTamia jKalakbIchl epiepaeri 518,3 MbIH TeHrere
KaparaHzia 372,2 MbIH TeHTeHi Kypaabl. O3bIK TUGPIBIK AaFABUTAPABI JAMBITY/IBI,
KOCINTIK KailTa Jaspiayabl, oHeNfepAiH KOFapbl OHIMII IUQPPIBIK KYMBICIICH
KaMTy TypJepiHe KeIIyiH KOJaylbl >KOHE HWHCTUTYIHOHAIIBIK Kelepriiepi
JKOIOZIBI OIpIKTIPEeTiH oWeIepIiH eHIMAI [MU(PIBIK WHKIIO3USICHIHBIH MOJIEIiHEe
pecMu UQPITBIK KOTDKETIMAUTIKTI KAMTaMAachl3 €Ty casicaThIHAH KOITy KaKeTTiJITi
Typasbl KOPHITHIH]IBI KaCAIIBI.

Tyi#iin ce3mep: TeHAEPNIK TEHCI3MIK, NHU(PIBIK alMIaKTBIK, TUPPIBIK
TEXHOIIOTHsIIAp, dHeNIep, )KYMBICTICH KaMTy, eHOEK HapbIFbl, IU(PIBIK JTaFabLIap,
akT, Kazakcran
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Annoranus. [{udpoBasTpanchopmalus ppIHKa Tpy/Ia pacupsieT BO3MOXKHOCTH
TPYIOyCTpOHCTBa, MpodeccHoHATbHOW MOOWIBHOCTH W TPEANPUHUMATEICKOM
AKTUBHOCTH, OTHOBPEMEHHO CO37IaBasi HOBBIE (hOPMBI COITUATEHO-DKOHOMHYECKOTO
HepaBeHcTBA. Oco0oe 3HA4YeHHE MPHOOpETaeT TeHIEPHBIH IU(PPOBOW pa3phIB,
KOTOPBIN TIPOSIBIISIETCS HE TOJBKO B PA3IHUMAX (PU3MUECKOTO JOCTYIA MYXYUH U
KeHIUH K HTepHeTY 1 u(POBBIM yCTPOWCTBAM, HO U B HEOJIMHAKOBOM YPOBHE
U(POBBIX KOMIETECHIINH, MHTEHCHBHOCTH HCITOIB30BAHUS TEXHOJOTHH, JOCTYIIS
K TIpoheCCHOHaTBLHOMY OOYYEHHIO U BOBMOXKHOCTSX MPEeoOpazoBaHusl TUGPOBBIX
HaBHIKOB B KaueCTBEHHYIO 3aHATOCTh. llenp wuccnenoBaHus 3akiodaeTcss B
OIIEHKE B3aMMOCBS3M MEXIy JOCTYIIOM JKEHIIMH K HHU(POBBIM TEXHOJOTHSIM
U MmapaMmeTpamMH uX 3aHsATOCcTH B KaszaxcraHe, a Takke B BBISIBICHHH OCHOBHBIX
MEXaHU3MOB, OTPaHUYHBAIOIIUX HCIIONB30BaHIE IU(PPOBU3AIIH KaK NHCTPYMEHTa
COKpalIeHHs TEHJEPHBIX JHUCIPONOPINA Ha pbIHKE Tpyna. MHopMannoHHYIO
0a3y wucCcrenoBaHMs COCTaBWIM JaHHbIe bIOpo HalMOHANBHOW CTATUCTHKHU
ATeHTCTBa IO CTpaTerHYecKoMy IUTaHUpOBaHHIO W pedopmam PecryOnmkn
Kazaxcran, renmeproit craructuku Kazaxcrana, World Bank, UNDP, ITU u
NPYTUX MEXTYyHApPOIHBIX OpraHu3aiuil. Vcrmonp30BaHbl METOIBI CPAaBHUTEIHLHOTO
Y TMHAMHUYECKOTO aHallu3a, CTPYKTYPHOTO aHajH3a U CHCTEMaTnu3alnu (pakTopoB
M pOBOTO HEPABEHCTBA. Pe3ynbTaThl MoKka3beiBaroT, uTo KazaxcraHn nmpuoOmm3uics
K TeHJIEPHOMY MApUTETY 10 0a30BBIM TIOKA3aTeNsiM [oCcTyna K MIHTepHeTy, oTHaKo
JIUKBUJIAIIHS KOJTMYECTBEHHOTO pa3phiBa B TIOAKIIOYCHUN HE 03HAYACT yCTPAHCHHS
Ka4eCTBEHHOTO ITU(POBOTO HepaBeHCTBA. COXPaHSIOTCS Pa3INIHS B HAITPABICHHSIX
WCTONh30BaHUA IUQPPOBBIX TEXHOJOTHHA, TPOPECCHOHATBHBIX ITUPPOBBIX
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komnereHimsax, nocryne kK STEM- u UHKT-mpodeccusm u BO3MOXKHOCTIX
MONTyYeHHUs] KOHOMHUYECKOH oTmaun oT mmdpoBuzanmu. B 2025 1. KeHIUHBI
cocrasisim 48,3% paboueii cuibl Kazaxcrana, 0JHaKO OTHOIIEHHE YPOBHS y4acTHsl
KEHIIMH B paboueil cuiie K COOTBETCTBYIOLIEMY MOKA3aTeI0 MYKUHH COCTABIISIIO
85,4%. CoxpaHsieTcsl TakKe 3HAYMTEIbHBIM pa3pblB B OIJIaTe TPyAA: CPEIHSIS
3apaboTHas 1urata keHmuH B 2025 1. cocraBmia 372,2 Thic. TeHTe TpoTHB 518,3
TBIC. TeHTe y My>kunH. CenaH BbIBOJ O HEOOXOIMMOCTH MEPEXoAa OT MOJUTUKU
obecrieueHUsT (OPMANBHOTO HU(PPOBOTO JOCTyNa K MOMCIM HPOJYKTUBHOMN
UU(pPOBON  WHKITIO3MM JKCHIIUH, OOBETUHSIONEH pa3BUTHE NPOABHHYTHIX
IU(POBBIX HABBIKOB, MPO(ECCHOHATBHYIO TIEPETIOATOTOBKY, MOAJIEPKKY Iepexona
KEHIIMH B BEICOKOIIPOU3BOIUTEIbHbIC IN(POBBIC BUABI 3aHSATOCTU U yCTPaHCHHE
WHCTUTYLHOHAIBHBIX OapbEPOB.

Ki1roueBble cjioBa: renjiepHoe HEPaBEHCTBO, LHUPPOBOI pa3phiB, HH(POBBIC
TEXHOJIOTHH, >KCHIIUHBI, 3aHATOCTh, PBIHOK Tpyaa, 1udpoBbie HaBblku, WKT,
Kazaxcran

Introduction. The rapid spread of digital technologies is becoming one of
the most significant factors transforming the modern labour market. Artificial
intelligence, platform-based employment, remote work arrangements, digital
financial services, e-commerce, and the automation of production processes are
changing the structure of demand for human capital and simultaneously creating
new requirements for workers’ professional competencies. Under these conditions,
access to digital infrastructure and the ability to use modern technologies effectively
are becoming an independent factor in a person’s competitiveness in the labour
market.

At the same time, digitalisation affects different socio-demographic groups
unevenly. In international literature, increasing attention is being paid to the
phenomenon of the gender digital divide, which is viewed as a set of differences
between men and women in access to digital devices, internet connectivity, level of
digital skills, nature of technology use, and ability to derive economic benefits from
digitalisation (World Bank, 2024; ITU, 2024). Digital gender inequality goes far
beyond internet access. Even with high Internet penetration, women may remain
underrepresented in technology-related professions, use digital tools for professional
development less often, and have limited access to programming, data analysis,
artificial intelligence technologies, and other advanced digital competencies.
Consequently, it is necessary to distinguish between access to technologies and the
economic effectiveness of their use.

This approach is especially relevant for Kazakhstan. The country has developed
a high level of basic digital infrastructure. In early 2025, international estimates
suggest that about 19.2 million people used the Internet, and the penetration rate
reached 92.9% of the population (DataReportal, 2025). Official gender statistics
also indicate a virtually complete reduction in the gap between men and women in
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terms of basic Internet use. In 2024, the share of Internet users among men aged
16-74 was approximately 96.6%, and among women, 95.9%.

However, this high level of connectivity coexists with persistent gender
segregation in employment. Women remain concentrated primarily in education,
healthcare, trade, and the service sector. At the same time, their representation in
several technology-intensive and high-paying segments of the economy remains
lower.

Thus, a research problem arises: why does the practically achieved gender parity
in basic access to the Internet not automatically lead to gender equality in the labour
market?

The research hypothesis is that the impact of digital technologies on women’s
employment depends less on having access to the Internet than on the quality of
digital access, the level of professional digital competencies, and the ability to
convert these competencies into labour and entrepreneurial income.

The article aims to determine the nature of the relationship between gender
inequality in access to and use of digital technologies and women's position in
Kazakhstan's labour market.

To achieve the goal, the following tasks are addressed: the dynamics of digital
access among men and women are analysed; the specifics of the transformation
of the gender digital divide are identified; the main parameters of women’s
employment are examined; the channels through which digital skills influence
employment opportunities are identified; and the directions for policy aimed at the
productive digital inclusion of women are formulated.

Literature Review. Scientific approaches to studying digital inequality
have undergone significant evolution. At the initial stage, the digital divide was
primarily associated with physical access to computers and the Internet. As digital
infrastructure spread, the research focus shifted from the availability of access to
differences in skills and ways of using technology.

The modern concept of digital inequality allows us to identify at least three
levels. The first characterises the presence of infrastructure, devices, and Internet
connectivity. The second relates to digital skills and the intensity of technology use.
The third reflects the ability to derive economic, educational, and social benefits
from digital activity.

The third level is especially important for analysing gender differences in the
labour market. Formal equality of access does not guarantee the same economic
returns from digitalisation.

Studies show that there is a bidirectional relationship between digital access
and employment. On the one hand, having a job contributes to Internet use and the
acquisition of digital skills. On the other hand, digital competencies expand access
to information about job vacancies, distance learning, remote employment, and
new professional segments. Galperin and Arcidiacono (2021), analysing the digital
gender gap, found that differences in employment structure are a significant factor

559 () O &




SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS 5.2026

in digital inequality, and that the relationship between Internet use and employment
may be particularly significant for women.

Digitalisation can simultaneously reduce and reproduce existing gender
inequality. The spread of remote work and online platforms reduces territorial
constraints and may expand employment opportunities for women with family
responsibilities. E-commerce also reduces initial barriers to entrepreneurial activity.
However, the positive effect depends on education levels, digital literacy, the nature
of family burdens, and the quality of the jobs created.

Analysis of the digital economy shows that technological transformation can
stimulate female employment. Still, job growth does not necessarily bring higher-
quality jobs. Studies of the digitalisation of labour markets show differences in
effects for women with different levels of qualifications, age, and marital status.

In its Gender Strategy 2024-2030, the World Bank considers reducing the
digital gender gap an independent condition for expanding women’s economic
opportunities. It pays special attention not only to connecting to digital technologies
but also to developing artificial intelligence skills, increasing the number of
women in the technology sector, and using digital platforms for employment and
entrepreneurship (World Bank, 2024).

Kazakhstani studies also confirm the ambiguous impact of digitalisation on
gender equality. Kireyeva, Kenzhegulova, and Seitkan (2022), based on a survey of
300 women and data from 2015-2020, showed that the spread of ICT contributed
to the expansion of women'’s participation in the online market and e-commerce.

A later study by Nurbatsin (2025) shows that high levels of women’s Internet
connectivity in regions of Kazakhstan do not, by themselves, eliminate gender
digital inequality. Regional differences persist in terms of the broader concept of
digital readiness.

A separate area of research is related to vertical segregation in the IT sector.
Seydumanova et al. (2026) highlight the impact of family responsibilities and
the so-called “second shift” on women’s career advancement opportunities in
technology companies in Kazakhstan.

Thus, it is not enough to study the digital divide solely through Internet
prevalence. Of scientific interest is the transition from digital access to digital
outcomes - that is, the question of the extent to which women can convert digital
access into better employment, professional mobility, and income growth.

Materials and Methods. The empirical research strategy is based on a
combination of analysis of digital inclusion indicators and characteristics of
women’s employment.

The information base consists of data from:

* the Bureau of National Statistics of the Republic of Kazakhstan;

» the “Gender Statistics” information system;

* the World Bank Gender Data Portal;

* the International Telecommunication Union;
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* the United Nations Development Programme;

» the official Skills Enbek platform;

* international databases on digital development.

The main period of analysis is 2015-2025, which allows us to compare
Kazakhstan's initial acceleration in digitalisation with the current period of virtually
universal Internet access.

The study uses the following groups of indicators:

digital access: the share of Internet users among women and men, access to
mobile devices;

human capital: digital literacy, participation in digital learning and the
development of ICT competencies;

the labour market: the level of labour force participation, women’s employment,
the structure of employment.

Economic results: wages of men and women and the gender pay gap.

The study uses dynamic, comparative, and structural analysis.

Conceptually, the following cause-and-effect chain is assumed: digital access
— digital skills — professional opportunities — employment — quality of
employment — income.

At each stage, digitalisation's impact is modified by age, place of residence,
education, family responsibilities, and the sectoral structure of the regional
economy.

Results. The study’s findings indicate that over the past decade, Kazakhstan
has made significant progress in expanding digital accessibility for the population;
however, the reduction in the infrastructural digital divide has not yet been
accompanied by a comparable reduction in gender disparities in the labour market.
The data obtained suggest that the nature of digital inequality is gradually changing:
while in the early stages of digitalisation the key factor was the presence or absence
of access to the Internet and digital devices, in the current context the main issue is
how capable women and men are of using digital technologies in their professional
activities and converting digital skills into quality employment and income.

To verify this provision, the dynamics of the basic characteristics of digital
access were initially considered. In 2015, 73.0% of men and 72.7% of women used
the Internet. Consequently, at the start of the period under review, the gender gap
was only 0.3 percentage points. By 2019, the figures rose to 84.3% and 84.2%,
respectively, and the gap fell to 0.1 percentage points. In 2021, the share of Internet
users was 93.2% among men and 92.6% among women (BNK RK, 2022).

In subsequent years, the level of digital coverage continued to increase. In 2023,
approximately 95.8% of the population aged 16—74 used the Internet. In 2024, this
figure rose to 96.2%, with Internet usage reaching 96.6% among men and 95.9%
among women (BNK RK, 2025). Thus, the gender gap was only 0.7 percentage
points.

The 2025 household survey also confirms the continued virtually universal
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nature of Internet access. According to the Bureau of National Statistics, 95.6%
of the population aged 16—74 used the Internet, including mobile Internet; 88.2%
used a computer, laptop, or tablet; and digital literacy was 92.4% (BNS RK, 2026).

At the same time, when comparing indicators across years, it is necessary to
account for changes in the age limits of individual statistical surveys. Therefore,
Table 1 is used primarily to assess the direction and scale of the transformation of
digital accessibility, rather than to construct an absolutely homogeneous time series
for each indicator mechanically.

Table 1 — Dynamics of key indicators of digital access among the population of Kazakhstan,
2015-2025, %

Indicator 2015 2019 2021 2023 (2024 {2025
Internet users, men 73,0 84,3 93,2 v/n 96,6 |u/m*
Internet users, women 72,7 84,2 92,6 v/n 95,9 |u/m*
Gender gap, p.p. 0,3 0,1 0,6 w/n 0,7 |d/n
Internet users, total ok0Jj10 72,8 | oxomo 84,2 | oko0 92,9 (95,8 (96,2 95,6
Level of digital literacy of the|n/n H/1t H/1T - 92,8 192,4
population

Use of a computer, laptop, or tablet | #/n H/T H/I - 90,9 | 88,2
Source: compiled by the authors based on data from the Bureau of National Statistics of the Republic
of Kazakhstan (BNS RK, 2022; BNS RK, 2025; BNS RK, 2026).

The presented data allow us to draw several conclusions. First, during the
period under review, digital accessibility shifted from a relatively high level to
near-universal Internet coverage among the economically active population. In
2015, about 73% of men and women used the Internet, and by 2024-2025, the
corresponding figures were around 96%.

However, the most important result is the near-complete absence of a pronounced
gender gap in Internet use. In 2015, the difference between men and women was 0.3
percentage points; in 2019, 0.1 percentage points; in 2021, 0.6 percentage points;
and in 2024, 0.7 percentage points.

Therefore, in Kazakhstan, it is no longer sufficient to explain gender digital
inequality by a lack of physical access to the network for women. The evidence
shows that the primary infrastructure barrier has been largely overcome.

However, a slight decrease in aggregated indicators between the 2024 and 2025
surveys also requires careful interpretation. The share of Internet users decreased
from 96.2% to 95.6%, the level of digital literacy from 92.8% to 92.4%, and the
use of computers, laptops, and tablets from 90.9% to 88.2% (BNS RK, 2025;
BNS RK, 2026). Such changes should not be automatically interpreted as a steady
deterioration in digital accessibility. They may reflect sample characteristics,
changes in population structure, and differences in the intensity of use of certain
types of devices. However, the data show that high technology penetration does not
automatically mean maintaining the same intensity of use across all social groups.

More importantly, the connectivity indicator says almost nothing about the
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nature of technology usage. A user who uses the Internet primarily for messaging,
social media, and viewing content, and a specialist working with programming,
data analysis systems, cloud technologies, or artificial intelligence, formally belong
to the same category of Internet users. Meanwhile, their digital human capital and
labour market opportunities differ fundamentally.

The pattern of Internet usage confirms the existence of such a problem.
According to the household survey, a significant proportion of users use the Internet
primarily for everyday communication and consumer purposes. In 2024, 69.6% of
respondents reported messaging, 65.8% reported using social networks, and 48.1%
reported downloading movies, music, and games. 28.5% of the population made
purchases via the Internet (BNS RK, 2025).

These indicators suggest a high level of user digitalisation, but they do not,
by themselves, characterise professional digital capital. Consequently, with near-
universal Internet access, the central research question should shift from whether
women have access to digital technologies to what purposes they use them and
what economic benefits they can gain from this access.

This transition matters especially when comparing digital indicators with labour
market outcomes. Virtually equal access to the Internet for men and women exists
simultaneously with persistent differences in economic activity and employment
quality.

According to international statistics, in 2025, women made up about 48.3%
of Kazakhstan's total labour force. However, the female-to-male labour force
participation ratio was about 85.4%, indicating a persistent gap in the intensity of
economic participation (World Bank, 2025).

This result requires a distinction between two statistical characteristics. Almost
half of all participants in the labour force may be women, but this does not mean
that the same proportion of all men and all women of the appropriate age participate
in the labour market. Consequently, women's quantitative representation does not
eliminate structural differences in the likelihood of employment.

Differences remain, including in employment itself. Women are highly
represented in education, healthcare, social services, trade and services, while
men are more often represented in industry, construction, transport and several
technical activities. Thus, gender segregation in the labour market continues to
shape differences in opportunities to gain economic benefits from digitalisation.

Different industries have different requirements for digital competencies. In
education or the social sphere, basic digital skills can be used primarily as an
auxiliary tool, whereas in the information technology, financial technology, data
analysis, or automation sectors, digital competencies directly shape employee
productivity and wages.

Therefore, analysing the impact of digital transformation on women's
employment requires supplementing indicators of general digital access with data
on the quality of work outcomes. One of the most telling indicators is wages.
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Official statistics show a steady increase in nominal wages for both men and
women in 2021-2025, but at different rates. To assess these dynamics, Table 2
shows average monthly wage values by gender, as well as the authors' calculated
ratio of female to male wages.

Table 2 — Dynamics of the average monthly nominal wages of men and women in Kazakhstan,

2021-2025

Indicator 2021 2022 2023 2024 2025
Men, tenge 281239 |355072 |418 788 |468 914 | 518 259
Women, tenge 220 160 | 265643 |311 217 |344 496 |372 232
The ratio of women's wages to men's wages, % | 78,3 74,8 74,3 73,5 71,8
Unadjusted gender gap, % 21,7 25,2 25,7 26,5 28,2
Absolute difference, tenge 61 079 |89429 |107 571 (124418 | 146 027
Source: calculated by the authors according to the data of the Bureau of National Statistics of the
Republic of Kazakhstan (BNS RK, 2026).

The data in Table 2 show that over four years, the average nominal salary of men
increased by 237.0 thousand tenge, or about 84.3%, while for women the increase
was about 152.1 thousand tenge, or 69.1%.

As a result, the relative gap not only remained but also widened. In 2021,
women's wages accounted for about 78.3% of men's wages; by 2025, this figure
had fallen to 71.8%.

Accordingly, the unadjusted gender gap increased from 21.7% to 28.2%. The
absolute difference increased even more noticeably: from 61.1 thousand tenge per
month in 2021 to 146.0 thousand tenge in 2025. Thus, the absolute gap has more
than doubled.

The result obtained is especially important in the context of the present study.
During the period when the gender gap in basic Internet usage remained less than
one percentage point, wage differences were measured in the tens of per cent.

This means that equality of digital connectivity and equality of economic
outcomes are fundamentally different phenomena.

However, this wage indicator cannot be interpreted as a net effect of gender
discrimination. It is unadjusted and reflects the cumulative impact of differences in
industry, profession, job position, length of working hours, seniority, qualifications,
and regional employment structure.

To further verify the sustainability of the identified difference, we considered
the hourly wage indicator, which to some extent reduces the impact of differences
in working hours.

Table 3 — Hourly wages of men and women in Kazakhstan, 2021-2025, tenge

Indicator 2021 2022 2023 |2024 |2025
Men 1427 [1802 [2235 [2307 |2637
Women 1179 [1486 [1800 [1871 (2046
The absolute difference 248 316 435 436 591
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Women's hourly wage to men's, % | 82,6 | 82,5 | 80,5 | 81,1 |77,6
Source: calculated by the authors according to the data of the Bureau of National Statistics of the
Republic of Kazakhstan (BNS RK, 2026).

Hourly indicators confirm the general pattern. In 2021, women received about
82.6% of men's hourly wages, compared with about 77.6% in 2025.

The absolute difference over the same period increased from 248 to 591 tenge per
hour. Consequently, gender differences persist not only when comparing average
monthly incomes, but also after switching to hourly measurement.

At the same time, differences in hourly wages cannot be attributed to a single
factor. However, the overall data show that women's and men's employment is
structured differently, and high digital accessibility has not yet led to equal economic
outcomes.

This contradiction is particularly evident in the ICT sector. According to
educational statistics, women's interest in I T professions in Kazakhstan has increased
significantly. The number of female students in information and communications
has increased by about 3.4 times over several years and reached about 15.3 thousand
people. At the same time, because the total number of students grew even faster,
the proportion of women among IT students fell from about 31.7% to 24% (BNS
RK, 2025).

Thus, the absolute increase in the number of women receiving ICT education
is not accompanied by an increase in their relative representation. This fact is of
fundamental importance. It shows that simply expanding educational opportunities
does not automatically change the gender structure of the technology sector if men's
demand for appropriate educational programs is growing faster.

A similar pattern is observed during the transition from education to employment.
The proportion of women employed in the information and communications sector
has remained at about 42% in recent years. This is significantly higher than the
proportion of women among IT students, but still below gender parity. In addition,
professional and vertical segregation persists within the technology sector itself:
women may be relatively well represented in administrative, client, and support
functions, but significantly less so in certain technical and managerial positions.

As a result, one of the central paradoxes of Kazakhstan's digital transformation
is emerging: the gap between men and women in Internet access has virtually
disappeared. In contrast, the gap in access to the most economically valuable forms
of digital activity remains.

Therefore, it is necessary to distinguish between at least four levels of digital
inclusion.

The first level represents infrastructural access and includes the availability of
the Internet, a smartphone, a computer, or another digital device.

The second level characterises user digital inclusion: the ability to use electronic
government services, Internet banking, social networks, online stores, instant

messengers, and other mass services.
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The third level is professional digital inclusion, which includes the use of
specialised software, management systems, analytical platforms, programming,
data processing, cloud technologies, and artificial intelligence.

The fourth level represents economic digital inclusion - the ability to transform
digital competencies into employment, career growth, salary increases, transition to
a more productive industry, or the creation of a digital business.

The results show that Kazakhstan has made the most significant progress at the
first and second levels, while the main gender constraints are moving to the third
and fourth.

Further confirming women's strong willingness to master digital professional
development formats are the data from the Skills Enbek platform. During 2025,
about 570 thousand people were trained on the platform. Among the unemployed
citizens who received certificates, more than 56% were women - about 32 thousand
people (Ministry of Labour and Social Protection of the Population of the Republic
of Kazakhstan, 2026).

This indicates that women's insufficient participation in the digital economy
cannot be explained solely by a lack of interest in professional development. On
the contrary, women actively use online professional training formats.

Regionally, the largest number of unemployed women who completed training
at Skills Enbek in 2025 were registered in the Turkestan region - about 3.5 thousand
people, Kostanay region - 2.8 thousand, Kyzylorda region - 2.6 thousand, as well
as in Almaty and Karaganda regions - about 2.3 thousand people each (Ministry
of Labour and Social Protection of the Population of the Republic of Kazakhstan,
2026).

Table 4 — Participation of unemployed women in Skills Enbek training in selected regions of
Kazakhstan, 2025

Region Women who received the certificate, thousand people

Turkestan region 3,5

Kostanay region 2,8

Kyzylorda region 2,6

Almaty 2,3

Karaganda region 2,3

Kazakhstan, total 0Kk0J10 32,0

Source: compiled by the authors according to the data of the Ministry of Labour and Social Protection
of the Population of the Republic of Kazakhstan (Ministry of Labour and Social Protection of the
Population of the Republic of Kazakhstan, 2026).

The distribution shows that the demand for digital vocational training is not
limited to the largest agglomerations. High activity is also observed in areas with
significantly different economic structures and levels of urbanisation.

This matters for the spatial dimension of women's employment. Digital
learning has the potential to reduce territorial restrictions on access to professional
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competencies. A woman living in a small town or rural settlement can study without
moving to Almaty or Astana.

However, this result simultaneously reveals the limitations of the digital learning
performance indicators used today. The number of students who completed the
course and received certificates reflects educational activity, but it does not answer
whether the training has improved women's position in the labour market.

To assess actual effectiveness, it is necessary to track the participant's subsequent
work trajectory: whether they found a job, how long it took to find employment,
whether the job matches the acquired qualifications, whether wages changed, and
whether employment lasted six or twelve months.

Therefore, the central indicator of the digital inclusion policy should not be the
number of certificates issued, but the conversion of training into employment and
income.

The analysis allows us to identify several mechanisms through which digital
technologies affect women's position in the labour market.

The first mechanism is related to the expansion of information access. Online
platforms and electronic job exchanges reduce the cost of job searching and give
women the opportunity to access information about employers regardless of their
place of residence. This mechanism is especially important for regions with a
limited local skilled employment market.

The second mechanism is educational in nature. Online courses allow you to
acquire new skills with less time and territorial costs. This is especially important
for women who combine professional activities with family responsibilities or
return to the labour market after a long career break.

The third mechanism is related to the development of remote employment.
Digital technologies reduce employees' dependence on the employer's physical
location and can allow women from the regions to access jobs concentrated in
Almaty, Astana, or even outside Kazakhstan.

The fourth mechanism is related to entrepreneurship. E-commerce, marketplaces,
social networks, digital advertising and online payments reduce part of the start-
up costs of entrepreneurial activity. Previous research in Kazakhstan also shows
that ICT development creates additional opportunities for women to participate in
e-commerce and online markets (Kireyeva et al., 2022).

However, the fifth is the most significant: the professional and technological
mechanism. The maximum economic return occurs when a woman stops acting
exclusively as a consumer of a digital service and moves into the category of a
specialist who creates, implements, or professionally uses technology.

It is at this level that programming, data analysis, artificial intelligence,
cybersecurity, cloud technologies, digital product management, process automation
and other competencies that form the most sought-after segments of the modern
labour market are located.

In this regard, the growth of artificial intelligence creates both new opportunities
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and new risks for gender equality. If differences in women's and men's access to
Al competencies form at the initial stage of these technologies' spread, the existing
professional digital divide can be reproduced in a new form.

Based on the analysis, the relationship between digitalisation and women's
employment can be presented as follows:

digital access — basic digital skills — professional digital competencies
— access to digital professions — quality of employment — wages and career
advancement.

The results show that the restrictive effect in Kazakhstan is less and less
concentrated at the first link in the chain and is increasingly shifting to later stages.

Women practically do not have a significant gap in the very fact of access to
the Internet. They actively use online services and demonstrate a high interest in
digital learning. However, this still does not lead to gender parity in technological
education, ICT employment and wages.

Consequently, the empirical results do not support the assumption that increased
Internet penetration alone is sufficient to reduce gender disparities in Kazakhstan's
labour market.

On the contrary, at the present stage, the qualitative digital divide is becoming
more significant - differences in the type of digital skills, the scope of their
application and the ability to turn them into economic results.

Thus, the main result of the analysis is to identify the shift from the gender gap in
digital access to the gender gap in digital returns. Kazakhstan has largely solved the
problem of connecting women to the digital infrastructure. However, the next task
is to ensure equal opportunities to convert digital access into professional human
capital, and the latter into high-quality employment, high labour productivity, and
income.

This gap between formal digital access and actual economic returns should be
considered a key issue in developing strategic directions to reduce gender gaps in
Kazakhstan's labour market.

Discussion. The results clarify the traditional formulation of the gender digital
divide problem in Kazakhstan. The analysis shows that, at present, the main source
of digital inequality is no longer the availability of Internet access, but the nature
of digital technology use, the level of professional competencies, and the ability
to translate digital skills into economic advantages. This is especially important
for Kazakhstan, where differences between men and women in basic Internet use
are minimal. In contrast, differences in wages, sectoral employment patterns, and
representation in technology-intensive professions persist.

If we evaluate digital inclusion solely through the proportion of Internet users,
we could talk about practically achieved gender parity. However, the results of the
study show the limitations of this approach. Almost the same probability of using the

OROAE] 568




ISSN 1991-3494 5.2026

Internet does not mean the same digital human capital. Women and men may have
comparable access to the web. However, they differ in the intensity of technology
use, the types of digital tools used, the level of specialised competencies, and the
opportunities to monetise these skills.

The results are consistent with the modern concept of multilevel digital
inequality, which distinguishes the digital divide at the first, second, and third levels.
The first level gap is related to physical access to digital infrastructure and devices;
the second is related to differences in digital skills and ways of using technology;
and the third is related to unequal social and economic results of digitalisation. In
conditions of high Internet penetration, the second and third levels are gradually
becoming decisive (van Deursen and van Dijk, 2019; ITU, 2024).

This sequence is of particular importance for Kazakhstan. The results indicate
that the primary digital divide between men and women has largely been overcome.
At the same time, a gap remains in access to professionally relevant digital
competencies, especially in the ability to translate them into better employment,
higher incomes, and career advancement. This allows us to talk about the transition
from the problem of digital access to the problem of digital outcomes.

This conclusion aligns with the results of Galperin and Arcidiacono (2021),
which showed that the availability of Internet access alone does not eliminate
gender differences in the labour market. The economic effect of digitalisation
depends on how digital technologies are integrated into a person's educational and
professional trajectory. For women, it is especially important not only to have access
to the Internet, but also to link digital skills with real employment opportunities,
professional mobility and higher wages.

In Kazakhstan, this problem is exacerbated by ongoing horizontal segregation
in the labour market. Women are highly represented in education, healthcare,
social services, trade, and services, while many of the highest-paid technical and
technological fields are characterised by higher male representation. Consequently,
even with comparable levels of basic digital literacy, the economic benefits of
digital skills can vary significantly by industry and professional position.

The revealed combination of almost complete gender parity in Internet access
and the persistent wage gap is particularly revealing. The results do not allow us
to conclude that this gap is formed directly by differences in digital competencies,
since wages depend on a wide range of factors, including industry, profession,
position, length of service, education, and working hours. However, the data show
that expanding digital accessibility by itself has not automatically equalised the
economic outcomes of men and women.

That is why digital inclusion should be considered not as a result, but as a
multi-step process. In the first stage, a person gains access to digital infrastructure.
In the second stage, he acquires basic user skills. In the third stage, he learns
professional digital competencies. It is only at the fourth stage that digital human
capital is transformed into a specific economic result — employment, wage growth,
professional mobility or entrepreneurial income.

569 () O &




SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS 5.2026

From this point of view, Kazakhstan's results show significant progress in the
first two stages and limitations in the third and fourth. Most of the population can
already use smartphones, Internet banking, electronic government services, social
networks, and digital communications, but this is not enough to generate high returns
from the digital economy. The modern labour market is increasingly demanding
specialised competencies such as programming, data analysis, cybersecurity, cloud
technologies, digital product management, artificial intelligence, business process
automation and digital marketing.

Therefore, further improvement in the general level of basic computer literacy,
although it remains important for certain groups of the population, will generally
have less additional effect in reducing gender inequality. A more promising
direction is developing professionally oriented digital competencies directly related
to employers' needs.

The results also raise the question of the effectiveness of the existing digital
learning model. Women's high activity on online education platforms indicates
demand for advanced training, but completing a course or obtaining a certificate
does not guarantee a change in career trajectory. Educational activity should be
considered an intermediate, not a result.

From a practical point of view, the sequence in which professional digital
learning is directly related to the labour market seems to be more effective: training
— certification — practical training or internship — employment — career support.
Such a model makes it possible to reduce the gap between the formal acquisition of
competence and its actual use in production activities.

The spatial dimension of the revealed inequality requires special attention. The
average figures for Kazakhstan may conceal significant differences between the
largest cities, regional centres, small towns and rural areas. Almaty and Astana
concentrate a significant part of highly skilled employment, ICT companies,
educational opportunities and innovative infrastructure. In the regions, the set of
available professional trajectories may be significantly narrower.

At the same time, territorial digital inequality is not limited to the quality of the
Internet connection. Even with technical access, a woman living outside a large
city may face fewer job offers, fewer professional communities, fewer internships,
fewer mentoring programs, and fewer employers interested in specialists with
advanced digital skills.

Therefore, women may be particularly vulnerable when digital restrictions
combine with other barriers: low income, living in rural areas, a long career break,
a high family burden, or a lack of professional connections. In such circumstances,
having a smartphone or Internet connection alone does not reflect the real ability to
access high-quality digital employment.

At the same time, the digital economy can ease territorial restrictions. The
expansion of remote employment makes it possible to separate the employee's
place of residence from the employer's location. For women from the regions, this
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may mean access to jobs at companies in Almaty, Astana, and other large centres
without mandatory physical migration. In the longer term, cross-border remote
employment can expand access to the international labour market.

However, to realise this potential, not only technical connectivity is needed,
but also professional training, foreign-language skills, remote interaction skills, the
ability to work with international digital platforms, and compliance with employer
requirements.

The results also confirm the need for more careful attention to women's
transition from digital technology users to developers and professional creators.
Kireyeva et al. (2022) show that ICT development is already empowering women in
Kazakhstan in e-commerce and the online economy. However, the most significant
reduction in the structural gender gap can be achieved not only through women's
use of digital sales channels, but also by increasing their participation in software
development, data management, digital product development and the introduction
of new technologies.

This problem is becoming even more urgent due to the rapid spread of artificial
intelligence. Generative Al is changing employee competency requirements
far beyond the ICT sector. The skills of using artificial intelligence tools are
gradually becoming part of professional literacy in education, finance, marketing,
management, consulting, scientific activity and other fields.

In these circumstances, a new digital divide may emerge. If men learn to use
artificial intelligence professionally faster, differences may arise even with full
equality of access to the Internet and digital devices. Therefore, gender digital
inclusion policy should be proactive and account not only for existing differences,
but also for potential new forms of technological inequality.

For Kazakhstan, this means a gradual transition from a policy of mass digital
literacy to one that develops productive digital human capital for women. Such
a policy should aim to increase women's access to STEM and ICT education,
professional retraining, the development of competencies in data analysis and
artificial intelligence, internship programs, mentoring, and career development
support in technology companies.

At the same time, it is necessary to change how we evaluate the effectiveness
of these measures. The number of trained women, completed online courses, or
issued certificates should not be the only measure of success. Indicators such
as employment after training, transition to a new profession, salary changes,
employment sustainability, advancement to technical and managerial positions, and
the proportion of women among specialists who directly create digital products are
more informative.

Thus, the conducted research shows that the modern gender digital divide in
Kazakhstan is gradually taking on a qualitatively new form. The main barrier is
shifting from Internet access to differences in the structure of digital human capital
and the economic benefits of using it. Therefore, further reducing gender differences
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requires not so much an additional increase in the total share of Internet users as
creating conditions under which women can move from basic digital consumption
to professional and productive use of technology.

However, the results of the study must be interpreted taking into account several
limitations. First, some digital access indicators used over the years were designed
for different age groups, which limits the ability to construct a fully homogeneous
time series. Second, aggregated statistics do not allow establishing an individual
cause-and-effect relationship between a particular woman's level of digital skills
and her employment or salary. Third, the average gender pay gap does not control
for differences in profession, industry, education, length of service, and length of
working hours. Therefore, further research should supplement these findings with
individual survey data and an econometric assessment of the impact of digital
competencies on women's employment likelihood, income level, and career
mobility.

Despite these limitations, the results allow us to draw a key conclusion: for
Kazakhstan, the main issue in gender digital policy is no longer whether women
have access to technology, but how effectively they can transform that access into
professional competencies, high-quality employment, and economic advantages. It
is the transition from digital access to digital returns that should become the central
focus of further analysis of gender differences in the labour market.

Conclusion. The conducted research shows that the nature of gender digital
inequality in Kazakhstan has significantly transformed.

Over the past decade, the country has achieved a high level of Internet technology
adoption, and the differences between men and women in basic connectivity
indicators have become minimal. In 2015, 73.0% of men and 72.7% of women
aged 6-74 used the Internet, and by 2024 the corresponding figures were close to
96%.

However, the narrowing of the primary digital divide has not automatically
eliminated gender differences in the labour market.

In 2025, women made up 48.3% of Kazakhstan's workforce, but their labour
force participation rate was 85.4% of men's. Significant wage inequality persists:
the average salary of women in 2025 was 372.2 thousand tenge, compared with
518.3 thousand tenge for men.

The results suggest that women's digital inclusion in Kazakhstan is less about a
lack of access to technology than about the uneven formation of productive digital
capital.

Digital inequality manifests in the ability to master sought-after professional
competencies, apply technology at work, and translate digital skills into higher
wages, sustainable employment, entrepreneurial income, and career advancement.

In this regard, strategic policy directions should include the development of
advanced digital competencies of women; expanding girls' access to STEM and ICT
education; professional retraining of women returning to the labour market after a
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career break; linking digital learning programs with specific jobs; development of
remote employment in the regions; creation of internship and professional mentoring
programs; support for women in the development of artificial intelligence and data
analytics.

The transition from digital access assessment to digital outcomes assessment
is of fundamental importance. The criterion for the effectiveness of public policy
should be not only the number of women who have access to the Internet or have
completed an online course, but also the proportion of women who, thanks to digital
competencies, have got a new job, increased wages, moved to a more productive
sector or started sustainable business activities.

Thus, further reducing gender gaps in Kazakhstan's labour market requires a
shift from universal digital connectivity to productive digital inclusion that gives
women equal opportunities to shape and benefit from the digital economy.

References

Beissenova A.A., and Rakisheva N.K. (2022) Evaluation of the effectiveness of women's
employment in the labour market of Kazakhstan. The Journal of Psychology and Sociology, 82(3).
(in Eng)

Bureau of National Statistics of the Agency for Strategic Planning and Reforms of the Republic of
Kazakhstan (2025) Osnovnye pokazateli po trudu v Respublike Kazakhstan za 2025 god [Main labour
indicators in the Republic of Kazakhstan for 2025]. (in Russ)

Bureau of National Statistics of the Agency for Strategic Planning and Reforms of the Republic
of Kazakhstan (2026a) Bolee 4,5 min zhenshchin uchastvuyut v ekonomicheskoi deyatelnosti
Kazakhstana [More than 4.5 million women participate in Kazakhstan's economic activity]. (in Russ)

Bureau of National Statistics of the Agency for Strategic Planning and Reforms of the Republic of
Kazakhstan (2026b) Dinamicheskie ryady: informatsionno-kommunikatsionnye tekhnologii i svyaz
[Time series: Information and communication technologies and communications]. (in Russ)

DataReportal (2025) Digital 2025: Kazakhstan. https://datareportal.com/reports/digital-2025-
kazakhstan (in Eng)

Galperin H., and Arcidiacono M. (2021) Employment and the gender digital divide in Latin
America: A decomposition analysis. Telecommunications Policy, 45(7). — Article 102166. https://
doi.org/10.1016/j.telpol.2021.102166 (in Eng)

International Telecommunication Union (2024) Facts and Figures 2024. Geneva: International
Telecommunication Union. (in Eng)

Kireyeva A., Kenzhegulova G., and Seitkan G. (2022) Evaluation of the ICT impact on the level
of women's participation in the online market of Kazakhstan. Journal of Economic Research and
Business Administration, 139(1). — P. 3—15. https://doi.org/10.26577/be.2022.v139.i1.01 (in Eng)

Nurbatsin A. (2025) Women in digital economies: Evidence from the ICT labour market. Eurasian
Journal of Gender Studies, 2(4). — P. 66-81. https://doi.org/10.47703/ejgs.v2i4.96 (in Eng)

Seydimanova M., Isupova O., Egorova O., and Islamova R. (2026) Tsifrovizatsiya «vtoroi
smeny»: gendernye barery na puti zhenshchin k liderstvu v IT-sektore Kazakhstana [Digitalization of
the “second shift”: Gender barriers to women's leadership in Kazakhstan's IT sector]. The Journal of
Social Policy Studies, 24(2). — P. 369-386. https://doi.org/10.17323/727-0634-2026-24-2-369-386
(in Russ)

United Nations Development Programme (2022a) Accelerating women's digital inclusion through
experimentation in Kazakhstan. (in Eng)

United Nations Development Programme (2022b) Digital and ICT skills are now even more
accessible to young girls in Kazakhstan thanks to UNDP. (in Eng)

573 @ ® &



SCIENTIFIC JOURNAL OF PEDAGOGY AND ECONOMICS 5.2026

United Nations Development Programme (2023) Developing girls' ICT skills to climb the career
ladder starts in the classroom. (in Eng)

World Bank (2024) World Bank Group Gender Strategy 2024-2030: Accelerate gender equality
for a sustainable, resilient and inclusive future. Washington, DC: World Bank. (in Eng)

World Bank (2025) Gender Data Portal: Kazakhstan. Washington, DC: World Bank. https://
genderdata.worldbank.org/en/economies/kazakhstan (in Eng)

@ ONe 574



Publication Ethics and Publication Malpractice in the journals of the Central Asian
Academic Research Center LLP

For information on Ethics in publishing and Ethical guidelines for journal publication see
http://www.elsevier.com/publishingethics and http://www.elsevier.com/journal-authors/ethics.

Submission of an article to the journals of the Central Asian Academic Research CenterLLP
implies that the described work has not been published previously (except in the form of an abstract
or as part of a published lecture or academic thesis or as an electronic preprint, see http:/www.
elsevier. com/postingpolicy), that it is not under consideration for publication elsewhere, that its
publication is approved by all authors and tacitly or explicitly by the responsible authorities where
the work was carried out, and that, if accepted, it will not be published elsewhere in the same form,
in English or in any other language, including electronically without the written consent of the
copyright-holder. In particular, translations into English of papers already published in another
language are not accepted.

No other forms of scientific misconduct are allowed, such as plagiarism, falsification, fraudulent
data, incorrect interpretation of other works, incorrect citations, etc. The Central Asian Academic
Research Center LLP follows the Code of Conduct of the Committee on Publication Ethics
(COPE), and follows the COPE Flowcharts for Resolving Cases of Suspected Misconduct (http://
publicationethics. org/files/ u2/New_Code.pdf). To verify originality, your article may be checked
by the Cross Check originality detection service http://www.elsevier.com/editors/plagdetect.

The authors are obliged to participate in peer review process and be ready to provide
corrections, clarifications, retractions and apologies when needed. All authors of a paper should
have significantly contributed to the research.

The reviewers should provide objective judgments and should point out relevant published
works which are not yet cited. Reviewed articles should be treated confidentially. The reviewers
will be chosen in such a way that there is no conflict of interests with respect to the research, the
authors and/ or the research funders.

The editors have complete responsibility and authority to reject or accept a paper, and they
will only accept a paper when reasonably certain. They will preserve anonymity of reviewers and
promote publication of corrections, clarifications, retractions and apologies when needed. The
acceptance of a paper automatically implies the copyright transfer to the Central Asian Academic
Research Center LLP.

The Editorial Board of the Central Asian Academic Research Center LLP will monitor and
safeguard publishing ethics.

Requirements for articles design for publication in the journal are available on
the websites:
www: nauka-nanrk.kz
ISSN 2518-1467 (Online),
ISSN 1991-3494 (Print)

http://www.bulletin—science.kz/index.php/en

Managing Editor: A.Shormakova
Editors: D.S. Alenov, M.Konyrbekov
Computer layout: G.D. Zhadyranova

Signed for print: October 15, 2026
Format: 70x90 1/16. 26.5 printed
sheets. Order No. 5.

«Central Asian Academic Research Centery LLP
Anmamei, llesuenxo k-ci, 28





