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MAPPING THE GENDER DIGITAL DIVIDE:
A BIBLIOMETRIC ANALYSIS OF GLOBAL RESEARCH TRENDS
(2003-2024)

This study aims to identify the significant contextual, evolutionary-chronological, and geographical-
ly-sectoral scientific landscape of the gender gap in digital skills through a comprehensive bibliometric
analysis. The data was collected from the Scopus database using keywords such as gender, gap, digital,
and skills. A total of 203 publications were identified. VOSviewer and MS Excel were used to visualize
the results and display the material graphically. The study results show that Interest in the digital gender
gap began in 2003; 2) the peak of the popularity of the research area occurred in 2023 when researchers
published 59 publications; 3) many studies on the gender gap in the era of digitalization relate to social
and computer sciences; 4) researchers from Spain and the USA have conducted the most significant
studies; 5) The ratio of keywords forms 34 clusters and studies on the impact of the digital gender gap
on employment, socio-economic development, and education. In addition, research trends regarding
the high citation of publications have been identified. The results obtained are applicable and can guide
further research on the digital gender gap.

Keywords: gender gap, digitalization, digital skills, inequality, bibliometric analysis.
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leHAEpPAIK LMPAbIK aALLAKTBIKTbI KapTaAay: XXahaHAbIK FbIAbIMM TPEHATEPA|
OMOAMOMETPUSIAbIK TarAay (2003-2024)

ByA 3epTTey xaH-KakTbl BUGAMOMETPUSABIK TaAAQY apKbIAbl UMMPABIK AAFAbIAAPAAFbI TEHAEPAIK
AALAKTBIKTbIH MaHbI3Abl KOHTEKCTIK, 3BOAIOLMAALIK-XPOHOAOTUSABIK, XXaHEe reorpadmaAbiK-CaAaAbIK,
FbIABIMM AQHAWIATHIH aHbiKTayFa GarbiTTaaraH. Aepektep gender, gap, digital »oHe skills cuakTbl
KIAT ce3aepAi ManmaaAaHbin SCopus AepekKOopbIHaH >KMHaAAbl. bapAbiFbl 203 6acblAbIM aHbIKTaAAbI.
HaTtnxxeAepai BU3yaamnsaumsaay keHe MaTepraAbl rpachmkanblk, TypAe kepceTy ywiH VOSviewer xaHe
MS Excel KoAA@HbIAABIL. 3epTTey HOTUXKEAEPI LU PABIK FEHAEPAIK AaALIAKTHIKKA AEMEH KbI3bIFYLUbIABIK,
2003 >kblAbl Narpaa GOAFaHbIH kepceTeai; 2) bya 3epTTey 6GarbiTbiHbIH TaHbIMAaAAbIFbI 2023 >KbIAbl
3epTTeywinep 59 6acbiAbiM LibIFapFaH Ke3ae GOAAbL; 3) UMdPAAHALIPY ASYIPIHAEr TFeHAEPAIK
AALIAKTBIKTbl KapacTblpaTblH KONTereH 3epTreyAep OAEYMETTIK >XXoHe MH(OopMaTMKa FbIAbIMAAPbIHA
>kataabl; 4) Mcnannga meH AKLLI 3epTTeyluirepi HEFYPABIM MaHbI3AbI 3ePTTEYAEP XKYPFi3iAAi; 5) TyRiHAI
Ce3AEpAIH apakaTbiHachl 34 KAACTEpAi YKaHe UMPPABIK, FEHAEPAIK aALLAKTbIKTbIH XYMbICMEH KaMTYFa,
SAEYMETTIK-9KOHOMMKAABIK, AaMyFa >kaHe GiAiM Gepyre acepiH 3epTTeyai Kypanabl. CoHbIMeH KaTap,
>KapUsSIAQHbIMAAPADBIH, >KOFapbl ASMEKCe3AepiHe KaTbICTbl 3epTTey TeHAEHLMSAAPbl aHbIKTaAAbI.
AAbIHFaH HOTUXKEAEP UM PABIK, FEHAEPAIK aALLAKTHIKTbI 0AQH 9pi 3epTTeyre GarbiT-6araap 60AQ aAaAbl.
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KapTupoBaHue reHaepHoro uucpoBoro paspbia: 6M6AMOMETPUIECKHI AHAAU3
rA0GaAbHbIX Hay4YHbIX TpeHAOB (2003-2024)

ITO UCCAEAOBAHME HarpaBAEHO Ha BbISIBAEHWE CYLLEeCTBEHHOrO KOHTEKCTYAAbHOrO, 3BOAIOLIMOH-
HO-XPOHOAOIMYECKOro M reorpachmyeckmM-oTPacAEBOro HayUHOro AaHAllaTa reHAEpHOro paspbiBa
B LUMQPOBbIX HaBbIKaX MOCPEACTBOM BCECTOPOHHEro GUMBAMOMETPUUECKOro aHaAn3a. AaHHble ObiAM
cobpatbl 13 6asbl AAHHbLIX SCOPUS C MCMOAb30BAHMEM TakKMX KAIOUEBbLIX CAOB, kKak gender, gap, digital
un skills. Bcero 6bin0 BbisiBAeHO 203 nyb6AMKaumm. AAs BU3yaAmM3auMmM Pe3yAbTaToOB M rpachmueckoro
oTobpaxkeHMs Matepuana mcroab3zoBaamcb VOSviewer u MS Excel. Pe3ayAbTaTbl MCCAEAOBAHMS MOKa-
3bIBalOT, YTO MHTEPEC K LMPOBOMY reHAEPHOMY pa3pbiBY BO3HMK B 2003 roay; 2) NUK NomnyAgapHOCTH
3TOrO HarpaBAEHUSI UCCAEAOBaHMIA npulleacst Ha 2023 roa, Koraa uccaepoBaTeAn onybanKoBaAm 59
ny6AMKaumMi; 3) MHOTME MCCAEAOBaHMSI, MOCBSLLEHHbIE TEHAEPHOMY Pa3pbiBy B 3MOXY LMQPOBU3ALIUH,
OTHOCSITCS K COLMAAbHbBIM M KOMIbIOTEPHbIM Haykam; 4) nccaepoBateasmm 13 Mcnanmm n CLUA 6bian
npoBeAeHbl HanboAee 3HaUMMble MCCAEAOBAHUS; 5) COOTHOLLEHME KAIOUEBbIX CAOB 06pasyeT 34 kAa-
cTepa 1 UCCAEAOBAHMS BAMSHUS LMPOBOrO FreHAEPHOro pa3pbiBa Ha 3aHITOCTb, COLMAAbHO-3KOHO-
Muyeckoe passutue 1 obpasoBaHue. Kpome Toro, 6biAv BbISIBAEHbDI TEHAEHLMU MCCAEAOBAHMIA, Kacato-
LUMECS BbICOKOW LIMTUPYEMOCTH MyOAMKaLMii. [TOAyUEHHbIE Pe3yAbTaTbl MPUMEHNUMbI M MOTYT CAY>KUTh

PYKOBOACTBOM AASI AQAbHENLLIMX MCCAEAOBaHUI LM(POBOro reHAEpHOro paspbiBa.
KAtoueBble CAOBa: reHAEPHbIN paspbiB, LM(POBM3aLMS, LMKPOBbIE HABbIKM, HEPABEHCTBO, GUOAM-

OMETPUYECKMIN aHAAU3.

Introduction

The world’s countries are transitioning to new
areas of the industrial revolution, where digitaliza-
tion occupies a special place in development. Digi-
talization affects all areas of the economy, including
gender economics. From a gender perspective, ac-
cording to the UN Sustainable Development Goals,
there is gender inequality in the world, where there
may be a gender imbalance in access to resources,
academic advancement, access to education, as well
as a gender wage imbalance and digital inequality.
The gender economy is a part of the economy where
women’s rights and opportunities are considered,
and digitalization can widen the gap in this direc-
tion. On the one hand, digitalization can empower
women in the labor market, in business, in access to
education, and in conducting research; on the other
hand, it can widen the gap in obtaining digital skills.
Thus, digitalization is one of the main factors in
changing economic trends, including the labor mar-
ket. As developed countries show, the labor market
is transforming. In this case, some professions that
were relevant a century ago can be replaced by digi-
tal tools, artificial intelligence, and robots. Accord-
ing to UN research, women in many countries are
25% less likely to use ICT to solve basic tasks such
as working on computers and other office equipment
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(UNESCO, 2017). At the same time, men are four
times more likely to use digital programming skills
(UNESCO, 2019). In the G20 countries, 7% of ICT
inventions belong to women, while the global aver-
age is 2% (Mariscal et al., 2019). Thus, we can see a
trend of gender imbalance in the use of digital skills
in the workplace. According to recruitment experts
for Silicon Valley technology companies, the num-
ber of candidates for technical positions in artificial
intelligence (Al) and data science is often less than
1% of women (Shah & Warwick, 2016). To high-
light the difference, 2.5 million women with col-
lege degrees worked in STEM in 2009, compared
with 6.7 million men. The total workforce was 49%
female and 51% male at that time, highlighting the
apparent gap (Raghuvanshi & Mishra, 2023). Con-
sequently, the gender gap in digital skills often man-
ifests itself in countries with poverty and low levels
of education. In addition, age affects the acquisition
of skills necessary to work with digital technologies.

As you know, young people learn new skills
faster than the elderly. In addition, the reasons for
the gender gap in digital skills may be Internet ac-
cessibility, income level, social stereotypes, and oth-
ers (Yang & Du, 2020). In this context, we should
consider Jan van Dijk’s Multilevel model of digital
inequality. Dijk’distinguishes four stages of digi-
tal inequality, which include motivational access,
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physical access, skills access, and actual use. In this
context, an example can be given if a woman in rural
areas has a smartphone (physical access), but is not
confident in herself and is afraid to break the tech-
nique (motivation), does not know how to search
for information (skills) and uses the phone only for
WhatsApp (limited use) — this is digital inequal-
ity. Van Dijk emphasized that digital inequality is
a consequence of social inequality, which naturally
encompasses factors such as gender, age, educa-
tion, and income. In addition to this theory, there
is another theory by Amartya Sen, which focuses
on human-centricity, specifically digital inequality
as a factor in overcoming gender inequality. This
theory suggests that it enables a person to live a life
that they consider valuable. The essence of the Hay
model is not to ask “How many resources do you
have?” and ask, “What can you do with them? *
(Mormina, 2018).

This study aims to identify the significant con-
textual, evolutionary-chronological, and geographi-
cally-sectoral scientific landscape of the gender gap
in digital skills through a comprehensive biblio-
metric analysis. This approach helps to identify the
main scientific trends, identify the most cited works
and authors on the gender gap in digital skills, and
assess the geographical distribution of research and
the dynamics of its development. Based on this, this
study will test the following hypotheses:

H1: There is a growing interest in the gender gap
in digital skills in scientific databases.

H2: Research on this topic is concentrated main-
ly in countries with a high level of digitalization and
a developed higher education system.

Thus, the structure of this article includes the
following sections: a literature review, which pro-
vides an overview of previous research and opin-
ions of authors who have studied this problem. The
Methodology section describes an algorithm for
identifying the results. The Results and Discussion
section contains data on the chronological dynamics
of publications, the level of interest in various sci-
entific fields and countries, and identified scientific
trends in the study of the gender gap in digital skills.
In conclusion, the study’s main results are summa-
rized, and conclusions are formulated.

Literature review

One of the key factors contributing to the emer-
gence of the gender gap in digital skills is social
inequality, manifested through cultural and gender
stereotypes. When a man and a woman do not have

equal conditions and interest in obtaining digital
skills. Thus, the root of the digital gender gap is the
socio-economic situation in the country. Favorable
conditions, developed and accessible infrastruc-
ture, and a modern education system contribute to
bridging the gender gap in digital skills. At the same
time, research also shows that in several countries,
women face fewer opportunities to master technol-
ogy due to traditional roles that assign them limited
social functions. These barriers are reinforced by
economic difficulties that reduce women’s access to
education and technological resources (Mahdi et al.,
2023). Education systems are key in reducing the
gender gap in digital skills. Digital literacy is also
linked to the availability of technology and learning
resources. One way to overcome digital equality is
to talk about STEM (science, technology, engineer-
ing, and mathematics) programs, where more atten-
tion is paid to the female sex and its development in
the fields of science, technology, engineering, and
mathematics (George-Reyes et al., 2024). As prac-
tice shows, the spread of digitalization in different
regions is different; therefore, the spread of digital
skills is different. Therefore, when different regions
come into contact, there is a difference in digital
skills, which suggests that the education system is
distributed in different ways, both in regions and by
gender. International organizations and governments
from different countries are taking steps to close the
gender gap in digital skills. For example, UN ini-
tiatives such as Digital Skills for All aim to create
training programs for women and girls in develop-
ing countries (Chernenko & Zemzyulina, 2024). In
addition, economic measures, including grants and
subsidies for education, improve women’s digi-
tal literacy. There are also social programs where
educational centers conduct free online courses that
teach basic digital skills. A literature review shows
that the gender gap in digital skills is a multifaceted
issue that requires an integrated approach. To solve
this, combining education, economics, and technol-
ogy efforts is necessary.

Methodology

The research methodology includes bibliomet-
ric analysis. Bibliometric analysis is a method of
analyzing large amounts of data that allows you to
study the evolution of a subject and identify trends
in scientific research and related fields. The tools
used for data analysis in this article are the Scopus
analysis tool and VOSviewerv.1.6.19, which al-
lows the creation and analysis of bibliometric maps
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(Briick, 2023; Santos, 2023). VOSviewer provides
the ability to create visualization maps based on
keywords and can also use keywords to link coun-
tries, authors, and citations (van Eck & Waltman,
2010; Pilkina & Lovakov, 2022). Similar studies
were conducted by other scientists who identified
research areas by analyzing keywords from the da-
tabases Scopus, Pubmed, VOS, and Lens databas-
es and using the software VOSviewer, MS Excel,
Bibliometrix, SpaceMap, etc. (Kataeva et al., 2023;
Adal1 et al., 2024; Sanchez-Jiménez et al., 2024;
Owusu, 2024; Coronel-Pangol et al., 2024). This
study uses the Scopus database. The keywords are
‘gender,” ‘gap,” ‘digital,” and ‘skills.” By this re-

quest, 295 publications were identified. According
to the analysis for the period 2003-2024, 242 pub-
lications were found. A language filter was then
applied, with English as the chosen language, as
the goal was to identify global scientific trends. For
this purpose, publications in highly rated journals
accepting articles only in English were selected.
Out of 242 publications, only articles, reviews, and
conference proceedings were selected, resulting in
183 publications included in the analysis. Graphs
and diagrams are based on, where the popularity
of keywords is analyzed by the number of publica-
tions for 2003-2024, by industry, country, organi-
zations, and authors (fig.1).
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 C—
 C—

Scopus

“gender,' 'gap,’ 'digital,' and

All languages
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Countries
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Figure 1 — Stages of bibliometric analysis
Note — compiled by the authors

The visualization method is performed in the
VOSviewer program, which examines publication
trends on the topic under study by keywords and by
country.

Results and discussion
The gender gap in digital skills is a relatively
new wave of research. Mastering digital skills is a

requirement for modern trends in developing coun-
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tries worldwide. According to Figure 2, on the issue
of the digital gender gap, the first studies in the Sco-
pus database were conducted in 2003, where the au-
thors predicted an increase in the gap in digital skills
between different categories of the population (Dijk
& Hacker, 2003). From 2003 to 2009, the research
topic proceeded to bear stronger. During the select-
ed period, the researchers published publications in
which the authors describe the digital gender gap
in rural areas, in the cultural sphere, and education
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(Vandenbroeck et al., 2007). From 2009 to 2014,
the popularity of the topic of the digital gender gap
was moderate; 11 publications were published dur-
ing the selected period. Since 2014, there has been

a steady trend towards an increase in the number of
publications on the topic under study. The peak of
popularity of the topic of the digital gender gap was
in 2023 when researchers published 59 publications.

4.

\che,f\bc-
ARSI
JONMENS SN SEN SRS SN

(;;5%--..___
ﬁ/ v ¥ r‘If I'\/ ¥ v b q/

Figure 2 — The dynamic of publications
Note — compiled by the authors based on the Scopus database

The data in Figure 3 shows the popularity of
digital gender inequality in the context of science.
Gender inequality is a social problem because it is
the fifth goal of sustainable development and char-
acterizes the rights and opportunities of women in
society. Consequently, research on the digital gen-
der gap is mainly conducted in the field of social
sciences, which accounts for 137 publications, fol-
lowed by computer science — 77 publications. The
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Humanities
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Psychology
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Medicine

% N

Engineering
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Economics,
FEconometrics and
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Business,
Management and
Accounting
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impact of digital gender development on social and
economic life is significant, as digital skills can bring
additional income to the owner or increase income
levels, thereby changing the quality of life. Thus, the
following popular fields of science for research on
the digital gender gap are Business, Management,
and Accounting (36 publications), Economics,
Econometrics, and Finance (26 publications), Engi-
neering (23 publications), and others.

Social Sciences
38%

Computer Science
21%

Figure 3 — The subject structure of scientific publications on the digital gender gap
Note — compiled by the authors based on the Scopus database
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The topic of the digital gender gap is popular
among countries on all continents of the world. Ac-
cording to Figure 4, the most significant number of
studies were done by researchers in Spain, where 48
publications were published, followed by the USA —
20 publications, Italy — 13 publications, Great Brit-
ain — 12 publications, Australia — 10 publications,

Russian Federation
Germany

China

Canada

India

Australia

United Kingdom
Ttaly [

United States

Spain
0 10 20

India — 9 publications, Canada — 8, China — 7, Rus-
sia — 6. Thus, the issues and problems of the digital
gender gap are gaining popularity, and researchers
in many countries are concerned about this problem.
To better understand the essence of the digital gen-
der gap, the keywords of 203 analyzed publications
were visualized. The data are shown in Figure 5.

30 40 50 60

Figure 4 — Top 10 countries with the most publications on the digital gender gap
Note — compiled by the authors based on the Scopus database
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During the keyword research, 34 clusters were
formed. They help to identify, visualize, and un-
derstand the most common keywords related to the
field of study. The main ones are presented in Table
1. The first block consists of 65 keywords, which
include research in the following areas: Digital in-
equality, digital divide, digital competencies, gender
inequality, and the Internet. This section is devoted
to a study that highlights the existence of an im-
balance in digital skills, as the era of digitalization
requires appropriate competencies that necessitate
the use of digital skills. Accordingly, many interna-
tional organizations (UN-Global Digital Compact,
UNESCO — “ICT in Education Strategy’) and as-
sociations (EU — Digital Compass 2030, Digital
Transformation Strategy for Africa (2020-2030))
are adapting modern education and infrastructure in
the labor market to the use of digital skills. Thus,
the modern labor market requires skills and com-
petencies that can be used in the digital economy.
The second block consists of 64 keywords that are
devoted to research and raise issues related to the
formation of digital skills and the accessibility of
digital learning. This section highlights that many
developed countries have already transformed their
educational systems to teach digital competencies
and invested in educational infrastructure that will
create conditions for training personnel with digital
competencies and skills. The third block consists of
61 points: women’s employment, digital inequality
in the centers, territorial digital inequality and, the
wage gap. The research areas of this cluster are re-
lated to the digital gender gap, which can contribute
to the gender imbalance in income generation, vary-
ing by territory. For example, in developed coun-
tries, the incomes of women with digital skills are
higher than in developing countries. In addition,
it is worth noting that there is an imbalance in the
distribution of digital skills in developing countries.
While women in the developed regions of the state
possess digital skills, in rural areas of the country,
they may not have access to digital devices or the
Internet. Thus, an imbalance in digital skills can sig-
nificantly affect the social life of women in the ter-
ritorial division. The fourth block includes the fol-

lowing keywords: learning strategy, software skills,
technology education, infrastructure, digital learn-
ing, as well as primary, and secondary schools. This
field includes research to acquire digital skills that
will evolve. Namely, according to the level of devel-
opment of digital technologies, human capital must
acquire the appropriate skills since digital skills are
soft skills that complement basic education. For
example, advanced digital gadgets should be pro-
vided in digital classrooms, educational institutions
should provid high-speed Internet access for public
use, etc. The following fifth block characterizes the
relationship between the digital gender gap and the
state’s socio-economic development. The Cluster
5 research trend also highlights the importance of
public policy. It focuses on overcoming digital in-
equality based on gender, territory, and social status,
which can positively affect the economy’s competi-
tiveness. Thus, bridging the digital gender gap can
boost women’s economic activity, thereby increas-
ing not only the competitiveness of the economy but
also improving the well-being of the population.

Next, let us look at research trends in highly cit-
ed publications. Seven articles with more than 100
citations were selected from the 203 publications
analyzed. Information about the articles is present-
ed in Table 2. The most cited publication is J. Van
Dijk, K. Hacker— 938 citations. The authors show
the influence of age and gender on the level of digi-
tal skills (Dijk, 2006). The article by E.J Helsper and
R. Eynon — 652 quotes shows that time does not stop
and a lot of digital technologies are being created,
so some part of the population does not have time
to master digital gadgets for use (Helsper & Eynon,
2010). The article examines the generational gap in
digital skills acquisition and mentions the term digi-
tal aboriginal. The third article, which contains 166
citations, is devoted to the gender digital gap among
Internet users — university students (Correa, 2010).
The following article, by E. Hargittai, A. Shaw,
which has a citation index of 153, is devoted to the
analysis of users of the Internet resource Wikipedia,
where it was found that Wikipedia is most often ed-
ited and used by men who are highly qualified to use
the Internet (Hargittai & Shaw, 2015).
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Table 1 — Description of the clusters formed by keywords

Cluster Cluster Color Keywords Description
The existence of a digital skills gap in the labor market.
1 (65 items) Red Digital divide, digital gap, digital | The impact of Internet accessibility on the digital divide.
competences, gender divide, internet | The existence of a link between gender inequality and
the digital divide.
. . Accessibility and importance of digital knowledge. The
. Access to information, rural area, . . .
2 (64 items) Green impact of digital skills on the search and development of
knowledge gap
new knowledge
Female employment, gender digital The impact of the digital divide on workplace
3 (61 items) Blue divide, territorial digital divide, wage | accessibility for women. To identify the impact of the
gap digital divide on the wages of men and women.
Training strategy, soft skills, The importance of teaching digital skills in primary and
4 (59 items) Yellow techn(.)log.y e(.iu.catlon, mfrastrgcture, s.econdary schools, Wlth paﬂlculgr. attention to gen(.ier
learning in digital network, primary | differences and creating the conditions and appropriate
and secondary school infrastructure to reduce the digital skills gap.
. Economic and social effect, quality | The negative impact of the digital gender gap on socio-
3 (57 items) Purple of life, social policy economic development within the country.
Note — compiled by the authors based on Figure 5

Table 2 — The 7 most cited studies in the research area in the period from 2003 to 2024

Authors Title Source
| Van Dijk, J., Hacker, K. The Digital Divide as a Complex and Dynamic Information Society
Phenomenon

2 Helsper, E.J., Eynon, R.

British Educational Research

Digital natives: Where is the evidence?
Journal

3 Correa, T.

The Participation Divide Among Online Experts:
Experience, Skills and Psychological Factors as Predictors
of College Students’ Web Content Creation

Journal of Computer-Mediated
Communication

4 Hargittai, E., Shaw, A.

Information Communication
and Society

Mind the skills gap: the role of Internet know-how and
gender in differentiated contributions to Wikipedia

5 Vicente, M.R., Novo, A.

An empirical analysis of e-participation. The role of
social networks and e-government over citizens’ online
engagement

Government Information
Quarterly

Siddiq, F., Gochyyev, P.,

Learning in Digital Networks — ICT literacy: A novel

van Dijk, J.A.G.M.

6 Wilson, M. assessment of students’ 21st century skills Computers and Education
Internet skill levels increase, but gaps widen: a longitudinal . L
7 van Deursen, A.J.AM,, cross-sectional analysis (2010-2013) among the Dutch Information Communication

population and Society

Note — compiled by the authors based on the Scopus database

Many states use digital technologies to serve the
population remotely. In this context, the publication
of Vicente M.R., Novo A., which has been indexed
138 times, reveals the population’s opinion regard-
ing the using of digital technologies to communi-
cate with the state (Vicente & Novo, 2014). It was
difficult for many people to master the digital state,
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but this option has several advantages. The authors
F. Siddiq, P. Gochyyev, and M. Wilson, who have
109 citations, refute the existence of digital gender
differences among secondary school students in de-
veloped countries (Siddiq, 2017). The article by van
Deursen, van Dijk, cited 108 times, is devoted to
public policy in digital literacy, where the authors
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advise instilling strategic and operational Internet
skills in addition to basic skills (van Deursen & van
Dijk, 2015). Thus, the problem of the digital gen-
der gap has many aspects of research that require a
deeper study.

Conclusion

The gender imbalance in digital skills remains
an acute problem affecting women’s access to op-
portunities in the economy of the future. According
to research, women are, on average, less likely to re-
ceive education in the field of STEM (science, tech-
nology, engineering, mathematics), which limits
their participation in digital transformation. In addi-
tion, the gap in access to technology and stereotypes
about “male” and “female” professions contribute to
the low representation of women in the IT sector,
programming, and cybersecurity. This imbalance
has long-term consequences for both the economy
and the social sphere. Insufficient digital literacy
among women reduces their competitiveness in the
labor market and restricts access to high-paying
professions. At the same time, the diversification
of the technology industry could lead to more in-
novative solutions tailored to the needs of different
populations. Comprehensive measures are needed to
reduce the gender gap in digital skills, including ex-
panding educational programs, supporting women
in IT careers, and overcoming established biases.

The impact of digitalization on the gender gap
in a woman'’s life has attracted the attention of many
researchers. Two key hypotheses were put forward
in the framework of the study. The analysis results
confirmed the first hypothesis: the popularity of
digital skills and their impact on gender inequality
began to grow rapidly in 2010 and reached its peak
in 2023 when 59 scientific papers were published.
At the same time, the first publications on this topic
date back to 2003. This dynamic can be explained
by the fact that digitalization has begun to occupy
an important place in the state’s functioning and has
penetrated all spheres of society. It is expected that

as the scale of digital transformation increases, the
topic of gender digital inequality will remain rel-
evant, as mastering digital skills will become an in-
creasingly difficult task. The second hypothesis has
been partially confirmed. According to the results
of the analysis, gender inequality in digital skills
is more often raised in studies conducted by scien-
tists from developed countries. However, in recent
years, researchers from developing countries have
increased interest in this topic, indicating the in-
creasing importance of digitalization and the grow-
ing involvement of women in digital technologies.
This study has limitations that should be consid-
ered when interpreting the results. Namely, in this
study, the analysis is based solely on data from the
Scopus database, which may limit the completeness
of scientific literature coverage, since there are other
databases of scientific publications (for example,
Web of Science, Lens, PubMed). This may affect
the representation of individual regions, languages,
or scientific schools. Another limitation may be
the choice of only English-language publications,
which, on the one hand, allows you to focus on glob-
al trends, but, on the other hand, excludes research
published in other languages, which will limit the
identification of national characteristics. In addition,
only articles, reviews, and conference proceedings
were considered during the selection process, which
limits coverage to other forms of scientific output.
Additionally, it is worth noting that the bibliometric
approach reflects the quantitative characteristics of
scientific activity, which may also limit the conclu-
sions drawn about the gender gap in digital skills.

Acknowledgments

The study was conducted within the framework
of the grant funding of young scientists of the Com-
mittee of Science of the MSHE Republic of Kazakh-
stan (AP19579256, «Mechanisms for empowering
women in scientific activity in the interests of the
development of the innovative economy of Kazakh-
stan»).

References

1.  Adal, G., Yardibi, F., Aydin, S., Glidekli, A., Aksoy, E., & Hostut, S. (2024). Gender and Advertising: A 50-Year Biblio-
metric Analysis. Journal of Advertising, 1-21. https://doi.org/10.1080/00913367.2024.2343291
2. Briick, O.(2023). A bibliometric analysis of the gender gap in the authorship of leading medical journals. Communications

Medicine, 3, 1-7. https://doi.org/10.1038/s43856-023-00417-3

3. Chernenko, .M., & Zemzyulina, V.Y. (2024). Industry 4.0 Digital Skills and Performance in Manufacturing: The Impact
of Heterogeneous Regional Contexts on the Human Capital. Economy of Regions, 20 (3), 747-762. https://doi.org/10.17059/ekon.

reg.2024-3-10

109



Mapping the gender digital divide: a bibliometric analysis of global research trends

4.  Coronel-Pangol, K., Heras, D., Aguirre Quezada, J., Mora, P., & Duran Andrade, K. (2023). Social Entrepreneurship: A
Bibliometric Analysis of Its Fields of Study. Sustainability, 15(18), 1-18. https://doi.org/10.3390/sul51813432

5. Correa, T. (2010). The participation divide among “online experts”: Experience, skills and psychological factors as predic-
tors of college students” web content creation. Journal of computer-mediated communication, 16(1), 71-92. https://doi.org/10.1111/
j-1083-6101.2010.01532.x

6. George-Reyes, C.E., Pelaez-Sanchez, 1.C., & Glasserman-Morales, L.D. (2024). Digital Environments of Education 4.0
and complex thinking: Communicative Literacy to close the digital gender gap. Journal of Interactive Media in Education, 3, 1-20.
https://doi.org/10.5334/jime.833

7.  Hargittai, E., & Shaw, A. (2015). Mind the skills gap: the role of Internet know-how and gender in differentiated contribu-
tions to Wikipedia. Information, communication & society, 18(4), 424-442. https://doi.org/10.1080/1369118X.2014.957711

8. Helsper, E. J., & Eynon, R. (2010). Digital natives: where is the evidence?. British educational research journal, 36(3),
503-520. https://doi.org/10.1080/01411920902989227

9. Kataeva, Z., Durrani, N., Izekenova, Z., & Rakhimzhanova, A. (2023). Evolution of gender research in the social sciences
in post-Soviet countries: a bibliometric analysis. Scientometrics, 128(3), 1639-1666. https://doi.org/10.1007/s11192-022-04619-9

10. Mahdi, M., Gharagozloo, M., Bajestani, M.F., Gharagozloo, A.M., Amini, A., Askarzadeh, F., & Holmner, M. (2023). The
role of digitalization in decreasing gender gap in opportunity driven entrepreneurship. Information Technology for Development, 29,
645 — 664. https://doi.org/10.1080/02681102.2023.2237470

11. Mariscal, J., Mayne, G., Aneja, U., & Sorgner, A. (2019). Bridging the Gender Digital Gap. Economics, 13, P. 1-12.
https://doi.org/10.5018/economics-ejournal.ja.2019-9

12. Owusuy, E. K. O. (2024). Gender equality and work-life balance in the digital era: A bibliometric analysis. Virtual Econom-
ics, 7(1), 66-81. https://doi.org/10.34021/ve.2024.07.01(4)

13. Pilkina, M., & Lovakov, A. (2022). Gender disparities in Russian academia: a bibliometric analysis. Scientometrics, 127,
3577 —3591. https://doi.org/10.1007/s11192-022-04383-w

14. Raghuvanshi, R., & Mishra, R. (2023). Digital Gender Divide In India: An Investigation of Policies Bridging The Gap In
This New Age of Inequality. 2023 International Conference on Computational Intelligence and Knowledge Economy (ICCIKE),
343-348. https://doi.org/10.1109/ICCIKE58312.2023.10131833

15. Sanchez-Jiménez, R., Guerrero-Castillo, P., Guerrero-Bote, V. P., Halevi, G., & De-Moya-Anegon, F. (2024). Analysis of
the distribution of authorship by gender in scientific output: A global perspective. Journal of Informetrics, 18(3), 1-16. https://doi.
org/10.1016/j.j01.2024.101556

16. Santos, C.D., Monteiro, R., Lopes, M., Martinez, M., & Ferreira, V.A. (2023). From Late Bloomer to Booming: A Bib-
liometric Analysis of Women’s, Gender, and Feminist Studies in Portugal. Social Sciences. https://doi.org/10.3390/socsci12070396

17. Shah, H., & Warwick, K. (2016). Imitating Gender as a Measure for Artificial Intelligence: — Is It Necessary? International
Conference on Agents and Artificial Intelligence, 126-131. https://doi.org/10.5220/0005673901260131

18. Siddiq, F., Gochyyev, P., & Wilson, M. (2017). Learning in Digital Networks—ICT literacy: A novel assessment of stu-
dents’ 21st century skills. Computers & Education, 109, 11-37. https://doi.org/10.1016/j.compedu.2017.01.014

19. UNESCO, “Accountability in education: meeting our commitments; Global education monitoring report, 2017/8”, 2017.
https://unesdoc.unesco.org/ark:/48223/pf0000259338.

20. UNESCO, “I’d blush if I could: closing gender divides in digital skills through education”, 2019. https://unesdoc.unesco.
org/ark:/48223/pf0000367416.

21. van Deursen, A. J., & van Dijk, J. A. (2015). Internet skill levels increase, but gaps widen: A longitudinal cross-sectional
analysis (2010-2013) among the Dutch population. Information, Communication & Society, 18(7), 782-797. https://doi.org/10.108
0/1369118X.2014.994544

22. Van Dijk, J. A. (2006). Digital divide research, achievements and shortcomings. Poetics, 34(4-5), 221-235. https://doi.
org/10.1016/j.poetic.2006.05.004

23. Van Dijk, J., & Hacker, K. (2003). The digital divide as a complex and dynamic phenomenon. The information society,
19(4), 315-326. https://doi.org/10.1080/01972240390227895

24. van Eck, N. J., & Waltman, L. (2010). Software survey: VOSviewer, a computer program for bibliometric mapping. Sci-
entometrics, 84(2), 523-538. https://doi.org/10.1007/s11192-009-0146-3

25. Vandenbroeck, M., Verschelden, G., & Boonaert, T. (2008). E-learning in a low-status female profession: The role of
motivation, anxiety and social support in the learning divide. Journal of Computer Assisted Learning, 24(3), 181-190. https://doi.
org/10.1111/j.1365-2729.2007.00252.x

26. Vicente, M. R., & Novo, A. (2014). An empirical analysis of e-participation. The role of social networks and e-government
over citizens’ online engagement. Government Information Quarterly, 31(3), 379-387. https://doi.org/10.1016/j.giq.2013.12.006

27. Yang,J., & Du, P. (2020). Gender, capital endowment and digital exclusion of older people in China. Ageing and Society,
41,2502 — 2526. https://doi.org/10.1017/S0144686X20000434

28. Mormina, M. (2018). Science, Technology and Innovation as Social Goods for Development: Rethinking Research Capac-
ity Building from Sen’s Capabilities Approach. Science and Engineering Ethics, 25, 671 — 692. https://doi.org/10.1007/s11948-018-
0037-1

110



D.M. Kangalakova et al.

Information about authors:

Kangalakova Dana (corresponding author) — PhD, Associate Professor, Head of Department, Institute of Economics CS MSHE
RK (Almaty, Kazakhstan, e-mail: dmuratbekovna@mail.ru);

Saule Ibraimova — c.e.s., Associate Professor, Kazakh University of Technology and Business named after K.Kulazhanov (As-
tana, Kazakhstan, e-mail:saule_ibraimova_kz@mail.ru);

Satpayeva Moldir — Master, Institute of Economics CS MSHE RK (Almaty, Kazakhstan, e-mail: satpaeva_moldir@mail.ru);

Kakizhanova Tolkyn — c.e.s., Al-Farabi Kazakh National University (Almaty, Kazakhstan, e-mail: tolkyn.Kakizhanova@kaznu.
edu.kz).

Aemopnap mypanvt monimem:

Kaneanaxosa [lana (koppecnonoenm-asmop) — PhD, kaysimoacmuipoiiean npogpeccop, KP F)KEM FK Dxonomura uncmunymoi
(Anmamel, Kazaxcman, e-mail: dmuratbekovna@mail.ru);

Hébpaumosa Cayne — 5KOHOMUKA 2bLILIMOAPBIHbLY KAHOUOamel, Kaysimoacmuipsiiean npogeccop, K.Kyradcanos ameinoazor
Kaszax mexnonozus scone 6usnec ynusepcumemi (Acmana, Kazaxcman, e-mail: saule_ibraimova_kz@mail.ru);

Camnaesa Monoup — mazucmp, KP F2KEM FK Oxonomuxa uncmumymel (Aamamol, Kaszaxcman, e-mail: satpaeva_moldir@
mail.ru),

Kaxuorcanosa Tonxkvin — dsxkoHOMUKA 2bl16IMOAPLIHGIY KaHOuoamuvl, On-Papadbu amvindazel Kazax Yammulx Ynusepcumemi
(Anmamel, Kazaxcman, e-mail: tolkyn. Kakizhanova@kaznu.edu.kz).

Ceeodenusn 006 agmopax:

Kaneanaxosa JJana (koppecnonoupyiowuii asmop) — PhD, accoyuuposannwiii npogpeccop, Hnemumym sxonomuxu KH MOH
PK (Anmamul, Kazaxcman, e-mail: dmuratbekovna@mail.ru);

Hbpaumosa Cayne — kanouoam s3KOHOMUYECKUX HAVK, ACCOyUUposannvill npogeccop, Kazaxcxuii ynusepcumem mexnonoeuii u
6usneca um. K. Kynasicanosa (Acmana, Kasaxcman, e-mail: saule_ibraimova_kz@mail.ru);

Camnaesa Monoup — mazucmp, Hnemumym sxonomuxu KH MOH PK (Aamamul, Kazaxcman, e-mail: satpaeva_moldir@mail.
ru);

Kaxuorcanosa Tonxkvin — kanoudam skonomudeckux Hayx, Kasaxckuil Hayuonanvuwiil ynusepcumem um. anv-Papabu (Armamet,
Kaszaxcman, e-mail: tolkyn.Kakizhanova@kaznu.edu.kz).

Received: 23 January 2025
Accepted: 20 June 2025

111



