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THE IMPACT OF ARTIFICIAL INTELLIGENCE ON THE DEVELOPMENT
OF WOMEN'S LEADERSHIP IN THE CONTEXT OF DIGITALIZATION
OF PUBLIC ADMINISTRATION

Abstract. The article explores the impact of artificial intelligence (Al) technologies on the advancement
of women's leadership within the digitalization process of Kazakhstan's public administration system.

The main goal of the analysis is to determine the influence of artificial intelligence on the development
of women's leadership in public administration by identifying the relationship between the level of
digitalization of management processes and the proportion of women in leadership positions.

The authors examined institutional and technological factors shaping the development of digital
leadership, as well as the role of Al in reducing gender stereotypes and improving the quality of
managerial decision-making.

A correlation-regression analysis conducted to assess the relationship between the increase in
the number of women in leadership positions and the level of digital maturity (EGDI) revealed a
statistically significant positive dependence (r = +0.99, R2 = 0.97).

Special attention is given to both Kazakhstani and international initiatives aimed at integrating a
gender component into digital strategies (Women in Al & GovTech, Al Federal Leadership Series,
Women in Digital Forum).

Keywords: artificial intelligence, women's leadership, public administration, digitalization, gender
equality, Kazakhstan

INTRODUCTION

In an era of rapid technological progress, artificial intelligence (Al) is playing an increasingly
significant role in the modernization of management activities. Its application appears particu-
larly promising in fostering women's leadership in the public sector, as female leaders possess a
unique ability to integrate advanced digital solutions with principles of openness, empathy, and
social responsibility.

The key role of artificial intelligence (Al) in the development and support of women's lead-
ership within public administration lies in its capacity to reduce bias and provide objective data
essential for well-informed decision-making. Al can analyze employee performance data, uncov-
ering hidden talents and leadership potential among women that are often overlooked by tradi-
tional evaluation methods. Furthermore, Al tools can automate routine tasks, freeing up time for
strategic planning and the cultivation of leadership skills among women.
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LITERATURE REVIEW

In recent years, interest in this topic has grown significantly, as evidenced by the increas-
ing number of scholarly studies examining the impact of Al on the creation of more equitable
management strategies. Researchers such as E. Kelan and S. Gulser Korat emphasize that the
full development of women'’s leadership requires active female participation in the digital mod-
ernization of public institutions. According to them, artificial intelligence can not only optimize
decision-making processes but also serve as a catalyst for gender equality—provided that ethical
standards and principles of inclusion are upheld in the governance sphere [1,2].

According to the study by S. Mohla, B. Bagh, and A. Guha, the impact of artificial intelligence
on gender equality extends far beyond the mere elimination of bias in algorithms—it influences
workplace organization, leadership styles, and the redistribution of power. The authors argue
that if women do not actively participate in the development of digital technologies, they risk
being excluded from key managerial and political decision-making processes. This makes the
adoption of a gender-sensitive approach to Al governance essential [3].

Furthermore, the international organization Women at the Table (2025) emphasizes that
women'’s leadership should play a central role in shaping public policy and regulatory frameworks
related to artificial intelligence. From their perspective, involving women in decision-making pro-
cesses allows them to move from a peripheral position to the forefront of technology develop-
ment and oversight, contributing to the creation of more equitable and ethical digital solutions.
This approach is particularly significant in public administration, where the integration of Al re-
quires not only technical but also socially oriented innovations grounded in the values of equality
and long-term stability [4].

Among domestic researchers exploring the relationship between gender development and
the digital transformation of public administration, special attention should be given to the works
of A. Sadvokassova (publications in Astana Hub and the International Journal of Computer Sci-
ence and Research Publications). In her article “Women and Digitalization in the Public Sector,”
she analyzes women's participation in the digitalization processes of Kazakhstan's public sector
and assesses the impact of GovTech and Al technologies on expanding opportunities for women'’s
leadership [5].

Based on these studies, it can be concluded that artificial intelligence is transforming the
sphere of governance, decision-making algorithms, human resource strategies, and the inter-
action between the state and its citizens—thus encompassing the key areas where leadership
emerges and is realized.

METHODOLOGY AND METHODS

The analysis was conducted using a combination of theoretical and practical approaches
aimed atidentifying the relationship between the development of women's leadership and the dig-
italization of public administration in the context of integrating artificial intelligence technologies.

The study employed methods of analysis, synthesis, comparison, and statistical data
processing.

The empirical base was compiled by the reviews of the Voluntary National Survey, Astana
Hub Analytics, as well as data from the Bureau of National Statistics of the Republic of Kazakhstan.

To determine the correlation between women's leadership and the level of digital develop-
ment, Pearson correlation and regression analyses were applied.

RESULTS

When examining global practices, there is a clear trend toward integrating a gender per-
spective into digital policy, which contributes to the advancement of women's leadership within
government institutions. For example, in the United States, a leadership training program for
public administration in Al strategies was launched in 2023 and continues as part of the Al Federal
Leadership Series 2024-2025.
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A key element of this program is ensuring the active participation of women leaders and rep-
resentatives of underrepresented groups in the creation and implementation of Al projects, which
aligns with the U.S. strategy of promoting diversity and inclusion. This creates favorable conditions
for strengthening women'’s roles in decision-making processes related to digital technologies and
artificial intelligence in the public sector. According to the Al Center for Government (Partnership
for Public Service, 2024), the proportion of women among Al initiative leaders in federal agencies
increased from 18% in 2022 to 27% in 2024. Therefore, the experience of the United States demon-
strates that the development of women's leadership in the age of Al is inseparable from the inte-
gration of equality principles and digital literacy into the public administration system [6].

In Europe, the Connecting Women in Digital initiative was launched under the Digital Europe
Programme, and in June 2025, the official Women in Digital Forum was inaugurated in Brussels.
Within the framework of this forum, two specialized working groups are being established: the
first focuses on ensuring equal opportunities in the field of information and communication tech-
nologies (ICT) in education—from primary school to higher education—while the second is dedi-
cated to supporting and developing women in digital leadership [7].

In Singapore, gender-based KPIs have been introduced in the civil service to promote wom-
en's participation in digitalization projects. Between 2011 and 2023, the share of women in man-
agerial positions within the ICT sector increased steadily—from 33.8% in 2011 to 39.8% in 2023—
demonstrating an overall positive growth trend [8].

As for Kazakhstan, in recent years the government has shown a firm commitment to ad-
vancing artificial intelligence in public administration—from the digitalization of public services
to the use of analytical tools in forming talent pools, monitoring performance, and developing
long-term strategic plans.

President Kassym-Jomart Tokayev emphasizes that artificial intelligence is not merely a
technology but a systemic factor of national development. In this sense, Al shapes new compe-
tencies and managerial approaches, offering women substantial opportunities for self-realiza-
tion—particularly in areas such as ethics, data analysis, strategic forecasting, communications,
and management [9].

Considering Kazakhstan’s institutional architecture aimed at strengthening and promoting
women'’s leadership amid the digital transformation of the public sector and the integration of Al
technologies, it can be characterized as comprehensive and strategically coherent.

At the core of this mechanism is the national program Digital Kazakhstan (2018-2025), which
has laid the foundation for modernizing public institutions and transitioning toward a “smart gov-
ernance” model. Within this initiative, special attention is given to developing digital competencies
among civil servants—especially women leaders—and encouraging their active involvement in
implementing key digital platforms such as e-Gov, Smart Bridge, Open Data, and other projects
aimed at enhancing transparency, accountability, and efficiency in administrative processes. Ac-
cording to the Academy of Public Administration, in 2024 nearly half (about 48%) of participants in
the Digital Leadership and Al Governance training programs demonstrated an increase in wom-
en's influence in managing digital transformation within the state sector [10].

Another significant milestone was the approval of the Artificial Intelligence Development
Concept for 2024-2029 by order of President Kassym-Jomart Tokayev. This document focuses on
the development of human capital in the field of Al, the establishment of ethical standards for
technology use, and the promotion of women'’s participation in the digital economy [11].

As a tool for enhancing women's leadership potential, artificial intelligence contributes to
greater transparency and justification in managerial decision-making by reducing the influence
of subjective factors and personal biases. In this regard, the development of women'’s leadership
in Kazakhstan’s public administration system in the era of artificial intelligence is closely intercon-
nected with digitalization processes and the adoption of Al technologies—driven by a number of
mutually reinforcing factors (Figure 1).
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Figure 1. The cause-and-effect relationship between the growth of women'’s leadership
and the outcomes of digitalization in public administration
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Over the past five years, Kazakhstan has recorded a steady increase in women'’s participa-
tion in the processes of digital modernization of the public sector. According Astana Hub Ana-
lytics, the share of women involved in government digital projects (GovTech, e-Gov, Smart Data
Ukimet, Al4Gov) has grown from 27% in 2020 to 43% in 2024 (see Figure 2)

Figure 2. Dynamics of Women'’s Participation in Government Digital Initiatives in Kazakhstan
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Note: The table was compiled by the authors based on [12,13].

The presented graph reflects a steady increase in women's involvement in Kazakhstan’s
public sector digitalization projects. This growth indicates not only quantitative changes but also
a qualitative shift - the transition of women from executive and administrative positions to stra-
tegic and analytical roles within the digital divisions of various government agencies.

To confirm the actual relationship between the level of women'’s leadership development
and the effectiveness of digital transformation in public administration, a study was conducted
using the correlation analysis method (Pearson correlation coefficient).

— Z(X_X)(Y_Y) (1)
VEX-X)2xE(Y-1)?
This made it possible to quantitatively determine the strength, direction, and nature of the

interdependence between the share of women leaders and indicators of digital maturity (for ex-
ample, the E-Government Development Index (EGDI)) (Table 1).
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Table 1. Calculation of Deviations and Products

. E-Government
Women Leaders in

Year  pigital Projects (%) X I?‘Z‘::("(’Eg;)n\t{ Xox y-y (x-X)(y-y) (x-X)? (y-9)*

2020 14 0.76 -6.8 -0.04 0.272 46.24 0.00016
2021 17 0.78 3.8 -0.02 0.076 14.44 0.0004
2022 21 0.80 0.2 0.00 0.000 0.04 0.0000
2023 25 0.82 42 0.02 0.084 17.64 0.0004
2024 27 0.84 6.2 0.04 0.248 38.44 0.0016
5 20.8 0.80 0 0 0.68 116.8 0.004

Note: The table was compiled by the authors based on

Pearson Correlation Coefficient [14]:
0.68 0.68

r = —
J(116.8 x 0.004)  0.69

An analysis of data for the period from 2020 to 2024 reveals a pronounced positive corre-
lation between the increase in the number of women in leadership positions and the E-Govern-
ment Development Index (EGDI) in the Republic of Kazakhstan.

The results of the correlation analysis demonstrated a statistically significant relationship
between the development of women's leadership and the EGDI indicator. However, the identified
correlation does not provide insight into the degree or nature of the influence these variables
exert on each other.

Therefore, the next stage of the research involved conducting a regression analysis aimed
at assessing the extent to which the share of women leaders influences the E-Government Devel-
opment Index (EGDI).

Univariate Regression:

EGD|=B()+B1 xX+€ (2)

Where:

X - share of women in leadership positions (%),

Bo - constant term,

B1 - influence coefficient,

€ - standard error [15].

Table 2. Results of Linear Regression Analysis of the Relationship Between Women'’s Leadership
and the Level of Digitalization (2020-2024)

Coefficient Standard Significance

Indicator B) Error Level Interpretation
Constant (B0) 0.646 0.008 <0.001 Baseline value of the EGDI index at zero
level of women's leadership
Share of Women 0.0074 0.0005 <0.01 With a 1% increase in the share of women,
Leaders (%) (31) the EGDI increases by 0.0074
R? 0.97 - - The model explains 97% of the variation in

digital development
Note: The table was compiled by the authors based on

The combined correlation and regression analysis revealed a significant positive relation-
ship between the number of women in leadership positions and digital maturity indicators (EGDI
index). The data indicate that expanding the role of women in digital projects has a direct impact
on the effectiveness of digital transformation in the public sector. Leadership characterized by
openness, empathy, and social responsibility ensures a more stable and well-considered imple-
mentation of new technologies, including artificial intelligence-based solutions.
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DISCUSSION AND CONCLUSIONS

As the analysis shows, the EGDI - including the influence of artificial intelligence - has a pos-
itive effect on the promotion of women'’s leadership in the civil service. However, several factors
hinder the full realization of this potential. These include unequal access of women to digital tech-
nology skills and specialized Al education programs, insufficient female representation in govern-
ment bodies that define digital development strategies, and existing regulatory and sociocultural
norms that limit women'’s involvement in implementing advanced technological solutions.

To ensure the active engagement of women in digital modernization, a coordinated ap-
proach is required—one that includes reforms in legislation, education, and public attitudes:

1. Modernization of state human resources and digital policy should include the integration
of gender-related aspects into national digitalization and artificial intelligence development plans,
as well as the establishment of a monitoring system to track women'’s representation in digital
transformation and Al implementation initiatives within government institutions.

2. Development of a national “Women and Al” index. It is necessary to introduce a Gender
Digital Inclusion Index that measures women's participation in Al projects, their level of digital
literacy, access to technology, and representation in managerial positions.

3. Support for the hybrid leadership model (Human-Al Leadership). It is essential to inte-
grate an approach in which decisions are made jointly by humans and Al systems. Women leaders
can make a significant contribution to ensuring ethics and human-centeredness in the develop-
ment of digital strategies, promoting a balance between technological efficiency and social re-
sponsibility in public administration.

4. Shaping the image of the “Digital Woman Leader” through media and government initia-
tives. State and independent media should be actively involved in creating an inspiring image of
a modern female leader working in the era of artificial intelligence—highlighting her profession-
alism, innovation, and commitment to public good. This contributes to breaking long-standing
stereotypes and encourages young women to participate in digitalization processes.

5. Development of international and cross-sector partnerships. It is necessary to strength-
en cooperation with international organizations such as the UN, UNESCO, and OECD to promote
gender equality in digital governance [16].

The conducted research has demonstrated that the use of artificial intelligence (Al) technol-
ogies exerts a complex and multifaceted influence on the functioning of public administration,
shaping innovative methods of decision-making, personnel development, and strategy forma-
tion. In the digitalization era, Al serves as a crucial factor driving the renewal of governance meth-
ods and the promotion of gender equality. Therefore, artificial intelligence should be viewed not
merely as a technological modernization tool, but also as a catalyst for social transformation —
including the emergence of fundamentally new models of women's roles in state governance.
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AHpaTna. Makanaga KasakCTaHHbIH MemIekeTTiK 6ackapy XyreciH unbpnarHabipy yaepiciHge xa-
caHabl vHTennekt (KW) TexHonormsnapbiHbIH, alienjep KelwbaclblIblFbIHbIH, irepineyiHe acepi
3epTTeneg.

3epTTeyAiH Heri3ri MakcaTbl - 6ackapy npouectepiH u1dpnaHabIpy AeHrei MeH ariengepaiH 6ac-
WbINbIK fayasbiMAapAarbl yieci apacbiHfarbl 63apa 6ainaHbICTbl alikblHAaN OTbIPbIN, XacaHabl
WHTeNNeKTiH MeMNekeTTiK backapy >XyhneciHaeri arvienjep KelbacllbUiblFbiH AaMbITYFa bIKNaabiH
aHbIKTaYy.

ABTOpPap UMPPIIbIK KOLL6ACLLLINBLIKTbIH AaMYbIH aKbIHAANTEIH MHCTUTYLIMOHANABIK KIHE TeEXHO/O-
rMANbIK GakTopnapabl, COHAAN-aK reHaepik cTepeoTUnTepai a3anTy MeH backapyLUbliblK, LUeLliM-
AepAiH canacbiH apTTeipyaarsl XU peniH 3epTtTesi.

Baclbiniblk nayasbiMAapaarbl aengep CaHblHbIH, apTybl MeH LndpblK XeTiny geHreli (EGDI) apa-
CblHAafbl ©3apa 6alinaHbICTbl 6aFanay YLLUiH XYPrisiireH Koppensumablk-perpeccuanblk Tansay cra-
TUCTUKANbIK TYPFbIAAH MIHAI Tikenein TayenainikTi aHeikTagsl (r = +0.99, R2 = 0.97).

ApHaiibl Ha3ap reHAepnik KOMMOHEHTTI LMPAbIK CTPATernaFa eHrisyre 6arbITTanFaH KasakCTaHablk,
XIHe Xanblkapanblk xxobanapra aysapblngsl (Women in Al & GovTech, Al Federal Leadership Series,
Women in Digital Forum).

TyWiH ce3aep: XacaHAbl NHTENNEKT, aien KewwbacLlbiiblFbl, MeMaekeTTik backapy, LudpnaHapipy,
reHzepnik terne-teHaik, KasakcraH.
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