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Abstract. The relevance of this research is driven by the rapid spread of
digital technologies in public administration and the transformation of governance
models shaped by e-government, open data, and big data. In developing countries,
including Kazakhstan, digitalization is accelerating under global trends while facing
infrastructural, institutional, and socio-cultural constraints. This study provides a
systematic analysis of the stages, models, and results of digital transformation in the
public sector, focusing on problem identification and practical solutions. Purpose.
The aim is to generalize intermediate global results of digitalization in public
administration and conduct an in-depth analysis of its development in Kazakhstan,
considering formation stages, conceptual definitions, and implementation
mechanisms. Methodology. A qualitative strategy was applied, based on content
analysis of international reports, policy documents, and statistical data. Inductive
analysis was used to identify key concepts, patterns, and trends in digital governance.
Results. The study examined the evolution of e-government from narrow (G2C,
G2B, G2G) to broader models including B2G and C2G. The stages of Kazakhstan’s
transition from informational to transformational e-government were identified. Key
barriers include regional disparities, limited integration of best practices, and human
capital constraints. Conclusions. Sustainable transformation requires combining
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technological modernization with institutional reform, enhancing open data systems,
and expanding citizen participation. Promising directions involve longitudinal
studies, cross-country comparisons in Central Asia, and integration of quantitative
and qualitative indicators for comprehensive assessment.

Keywords: Digitalization, public administration, electronic government, open
government, big data, digital transformation of public administration
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AHHoTamus. 3epTTEydiH ©3CKTUIr MeMIJICKeTTIK Oackapyaa LHQPIIBIK
TEXHOJIOTUSITAPABIH KapKBIHABI TapaTybIMEH JXOHE AIIEKTPOHIBIK YKIMET, allbIK
nepekrep, Big Data cusikTel 3aMaHay TY>KbIpbIMIaMaTap/IblH BIKMAIBIMEH OacKapy
MOJICTIB/ICPIHIH camajbl e3repyiHe OainaHbICTBl. By esrepictep TeKk TEXHHKabIK
KaHFBIPTYMEH HIEKTeNIMEH, Oackapy GpuiocoduschiH, memimMIepAiH allbIKTIFbl MEH
TUIMIUIITH, COHJIAl-aK a3zamarTap MEH OM3HEC KYPBLIBIMIAPbIHBIH MEMJICKETTIK
WHCTUTYTTapMeH ©3apa ic-KUMbUT (popMaTTapseiH TyOereini esrepreni. Jlamymibt
enmepne, coHblH imiHAe Kazakcranma, mudpraHmeipy yaepictepi kahaHIBIK
YPIICTEpAIH ocepiMeH Kelesl KapKbIH aibll, Oip Mesrinne WHGPaKYPBUIBIMIBIK,
WHCTUTYLHOHAJABIK JKOHE 9JICyMETTIK-MOACHHU ILEKTeylepMeH Oerre-0eT Kememi.
Byt sxarnaii MEMIIEKETTIK CEKTOPAArbl HUQPIBIK TpaHC(HOPMALMSIHBIH Ke3eHePiH,
YITUIepiH JKOHE HOTWXKEJIEpiH OKydenmi Typle Tanjaynbl, TpoOiiemManapbl
alKBIHIAyABl JKOHE THIMAI MPAKTUKAJIBIK MISHIMACp J3ipieymi Tamam eTel.
3epTTeyaiH MaKcaThl — MEMIIEKETTIK OacKapynarbl kahaHAbIK U pIaHIbIPyIbIH
apaibIK HOTIKENISPiH )KMHAKTay jkoHe KazakcTaHIarbl OHBIH JaMy CEpIIiHIH TepeH
Tangay, KaJbllTacy Ke3CHACPiH, TYKBIPbIMIAMAIIBIK aHbIKTaMajlapiabl JKOHE iCKe
achIpy TETIKTEPiH KEIIEH 1 KapacThIpy. OjicTeMe. 3epTTey CalajblK CTpaTerusra
HETI3/IeII/1i, XaJbIKAPaJbIK €CeNTep, CTPATETHsUIBIK JKOHE cascl KYXKaTTap, pecMH
CTaTUCTHKANBIK JepeKTep OOMBIHINA KOHTEHT-TAJIAY )KYPTi3uiai. MHIyKTHBTI Taaay
HETI3T1 YFRIMAAPIBI, 3aHIBUIBIKTAPABI JKOHE YPHiCTepAi alKbhIHIayFa MYMKIHIIK
oepni. Hotmxenep. Dnexrpornbik ykimeTTiH Tap (G2C, G2B, G2G) yaritepineH
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B2G xone C2G KaMTUTHIH KEHEUTIITSH YATUIEpre ISHIHT1 3BOIOIUSCH] KOPCETLII.
KazakcTaHHBIH ~aKmapaTThIKTaH TpaHC()OPMALMSUIBIK DJICKTPOHABIK  YKIMETKe
oTy Ke3eHIepl aWKbIHAAMAbl. ANMAKTBIK TEHCI3IIKTEp, Y3MIK TaKipuOeaepai
JKETKIJIIKCI3 eHTI3y JKOHE aJaMM KamuTaIbIH IMEKTEYIUTri HeTi3Ti Keaepriiep
perinae anbikranasl. Kopsitsinapuiap. TypakTsl TpaHcopMamys TEXHOIOTHSUIBIK
KAHFBIPTYIBl MHCTUTYLHOHAIIBIK pedopmanapMer YHIECTIpy/di, alliblK ICPEKTep
KYHECIH KeTUIIIpyi JKOHEe a3zaMaTTapAblH KaThICy TETIKTEpiH KEeHEHTyai Tasar
ereni. [lepcriekTiBTi OarbITTapra 6acKapy carnachblHbIH y3aK Mep3iMJli MOHUTOPHHT1,
OprasiblK  A3HSJAFbl CANBICTBIPMAJBI 3EPTTEYJIEp KOHE CaHJBIK TEH Caralblk
KOpCeTKIITep/i YinecTipeTiH Oaramnay KyieepiH a3ipiey jKaTaibl.

Tyiiin ce3nep: Lindpaanasipy, MEMIIEKETTiK OacKapy, 3IEKTPOHIBIK YKIMET, allIbIK
YKIMET, YIIKeH AePEKTEp, MEMJICKETTIK OacKapynbIH U (PIBIK TpaHCHOPMALUSICHI
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AHHOTaNUsI. AKTYaJIbHOCTh HCCICAOBAHUS OMNPEACISIETCS CTPEMHUTEIBHBIM
pacnpocTpaHeHreM HU(POBBIX TEXHOJIOTUH B cpepe rocyIapCTBEHHOTO YIIPABICHHSI
B MHpE U TpaHcopmarmend MOJEICH YIpaBICHUs 07 BIMSHUEM KOHIICTIIIUH
ANIEKTPOHHOTO MPAaBUTEILCTBA, OTKPBITHIX AaHHBIX 1 Big Data. DTn ipoiiecchl MEHSIOT
HETONBKO TEXHUYECKYIO MHPPACTPYKTYPY, HOUTIPUHLIU B TPUHSATHA Y TPABICHYECKUX
pelIeHnH, TTOBBIIIAIOT UX MPO3padHOCTh U 3(PPEeKTUBHOCTD, a Takke HOPMHUPYIOT
HOBBIE (hopMaThl B3aUMOJIEHCTBHUSI TOCyAapcTBa ¢ TpakiaaHamMu W OuzHecom. B
pa3BUBAIOIIMXCS CTpaHax, BKIouash KazaxcraH, HU(ppoBH3aLuUs yCKOpSETCs O]
BO3/ICHCTBHEM TIIOOANBHBIX TEHACHIUH, CTAIKHUBAsCh C HH(PACTPyKTYpHBIMHU,
WHCTUTYHOHATBHBIMH U COLIMOKYJIBTYPHBIMU OTPaHUUEHHUSIMHU. DTO 00yCIOBINBACT
HEOOXOJMMOCTh CHCTEMHOTO aHajii3a JTaloB, MOJICJICH M pe3ylbTaToOB U(PPOBOIi
TpaHCcOPMAIIMU TOCYIAPCTBEHHOTO CEKTOpa, BBISIBJIICHUS MPOOJIEM U pa3pabOTKH
npakTHueckux penreHuit. Llenp wmccnenoBaHust — 0OOOIIUTH TPOMEXKYTOUYHBIE
pe3ynbraThl  I00AaNbHONH HUPPOBH3ALMU TOCYJAPCTBEHHOTO YIpaBICHHUS |

461 (0 O &




Scientific Journal of Pedagogy and Economics

MIPOBECTH YIIyOJeHHBIH aHanu3 ee pa3BuTus B Kazaxcrane, ¢ ydeToM 3TaroB
(dhopMHpOBaHMS, KOHUENTYalbHBIX ONPEACICHHH W MEXaHU3MOB pealu3aluy.
Metononorusi. IlpumeneHa KkauecTBEHHas MCCIENOBATENIbCKas — CTpaTerus,
OCHOBaHHas Ha KOHTEHT-aHAJIM3€ MEXIYyHapOJHBIX OTUETOB, CTPATETHYECKHX H
HOPMAaTHBHBIX JOKYMEHTOB, & TaKK€ CTaTUCTUYECKUX NaHHBIX. /[ BBIABICHUS
KJIFOUEBBIX MOHSTHIN, 3aKOHOMEPHOCTEH M TEHAECHLMH HCIOIb30BaH MHIYKTHBHBII
aHanu3. Pesynbrarel. PaccMoTpeHa 53BOMIONMS SIEKTPOHHOTO IPaBUTEILCTBA
ot y3kux moxened (G2C, G2B, G2G) k pacmmpeHHBIM, BKIoyaromuMm B2G
n C2G. Omnpenpenensl dTambl nepexoga Kaszaxcrana oT MH(QOPMALMOHHOTO K
TpaHC(OPMALTMOHHOMY 3JICKTPOHHOMY HPaBUTEIbCTBY. BBISBICHBI KIIOYEBBHIE
Oapbepbl: perHoHaIbHbIC AWCIPONOPLHH, OTPaHUYEHHAs WHTErpalysl JIy4IInX
MPaKTUK W ACPULUT YeIOBEYECKOTO KamuTaja. BeIBoAbl. YCTOWYMBOE pa3BHTHE
uudpoBoii Tpanchopmanuu TpedyeT coueTaHUs TEXHOIOTHYECKOW MOACPHU3ALNH
C HMHCTHTYLMOHAIBbHBIMU pedOopMaMH, COBEPILIECHCTBOBAHUS CHCTEM OTKPBITBIX
JaHHBIX M paCIIMpPEHHs MEXAHHW3MOB Ipa)<aHCKOro ydacTus. [lepcrieKTMBHBIMH
HaMpaBJIeHUSIMH SIBISIOTCS JTOJTOBPEMEHHBI MOHUTOPUHI KauyecTBa yNpaBlIECHUS,
CpaBHHUTENbHbIE Hccae10BaHus B LIeHTpanbHOI A3uu M MHTErpalis KOJTMUECTBEHHBIX
1 KQUeCTBEHHBIX UHUKATOPOB JIJIsl KOMITJIEKCHOM OLIEHKH PE3yJbTaTOB.

KiroueBble ciioBa: mudpoBu3anis, rocy1apcTBEHHOE yIpaBlIeHHE, JIEKTPOHHOE
MPaBUTENBCTBO, OTKPBITOE MPABUTEILCTBO, OONBIIME JaHHBIE, LUPPOBas
TpaHchopMaLus rocyIapcTBEHHOTO YIPABICHUS

Introduction. The digital transformation of public administration is one of the
mostsignificant developments in contemporary governance worldwide. Digitalization
in public administration is a relatively recent phenomenon that emerged in the late
twentieth century. Despite its youth, it is rapidly evolving, multifaceted, and elicits
mixed reactions from scholars, practitioners, and citizens. It is widely viewed as a
boon that can expand efficiency, transparency, and accessibility of public services,
and can catalyze positive outcomes in governance modernization. At the same time,
skeptics note path dependency, cost overruns, and uneven institutional capacity that
may blunt anticipated gains, so only time and comprehensive empirical analysis
will determine whether the promises are fulfilled. Although a definitive verdict
may be premature, sufficient time has passed to draw meaningful conclusions about
implementation patterns, challenges, and preliminary outcomes. The rapid evolution
of information and communication technologies (ICT) has fundamentally altered the
landscape of public administration by enabling new forms of citizen engagement,
service delivery, and governmental transparency. Concurrently, these developments
have introduced challenges related to the digital divide, cybersecurity, data privacy,
algorithmic accountability, and the need for organizational and cultural change
within public institutions. Before proceeding with the analysis required to meet the
research objectives outlined below, it is essential to define key concepts, establish
shared terminology, and develop a comprehensive understanding of the subject.
The conceptual framework of public administration digitalization encompasses
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interconnected elements that include e-government systems, open government
initiatives, big data analytics, digital identity management, interoperability and
data governance, and citizen-centered service delivery platforms. Each component
warrants careful examination to clarify its contribution to the broader digitalization
ecosystem and to identify the mechanisms through which it shapes administrative
practice and outcomes.

The global experience with digitalization in public administration shows
substantial variation in approaches, implementation strategies, and outcomes
across countries and regions. Developed nations such as Estonia, South Korea, and
Denmark are often cited as leaders in comprehensive initiatives, whereas many
developing states confront infrastructure deficits, resource constraints, and capacity
building needs. Understanding these divergent trajectories is essential for identifying
best practices and lessons that can inform future efforts across varied administrative
contexts and levels of institutional maturity.

The relevance of this research stems from several linked factors. First, the range
and scope of applications continue to grow across all sectors of public administration,
from basic information provision to complex transactional services and participatory
governance. Second, the reach of digitalization is expanding to include not only
central agencies but also local administrations, judicial systems, and regulatory
bodies. Third, there is increasing recognition that most countries are only beginning
to realize both the opportunities and the risks posed by this phenomenon, which
underscores the need for systematic analysis of current developments and likely
trajectories. The COVID-19 pandemic further accelerated the adoption of digital
technologies in public administration, revealing both the potential benefits and
the inherent vulnerabilities of digitalized governance. The crisis demonstrated the
importance of robust digital infrastructure for maintaining essential public services
and citizen communication during periods of social distancing and lockdowns by
supporting policy continuity and data-driven coordination. At the same time, it
exposed major gaps in digital preparedness and underscored the urgent need for
more comprehensive and resilient digitalization strategies.

The purpose of this research is to provide a comprehensive analysis of the
development of digitalization in public administration by synthesizing intermediate
results from global experience and conducting an in-depth examination of
digitalization processes in the Republic of Kazakhstan. Kazakhstan represents
a particularly compelling case, as the country has experienced rapid digital
transformation over the past two decades, moving from limited digital infrastructure
to recognized performance in international e-government rankings. This study
contributes to the academic literature on public administration digitalization and
provides practical insights for policymakers and practitioners engaged in digital
transformation initiatives.

In line with this purpose, the study pursues the following objectives:

» analyze global developments in public administration digitalization;

» compile a consolidated glossary of key terms used in this field;
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 examine the stages in the development of public administration digitalization
in the Republic of Kazakhstan.

Literature review. The research topic of public administration digitalization
has been actively evolving since the mid-1990s, when the first systematic
conceptual approaches emerged, resulting in an extensive body of scholarly
work. Recent structured reviews provide evidence of the growing complexity and
multidimensional nature of this field, as shown by analyses of digitally induced
change in the public sector that identify the main drivers, implementation processes,
and transformation outcomes (Haug, et al, 2023). The relationship between public
administration digitalization and government effectiveness in EU countries has
been comprehensively assessed, revealing governance improvements associated
with advanced digital systems (Androniceanu, et al, 2023). At the same time, the
interconnections between digitalization, accounting, and accountability in public
services have been systematized, with clear research gaps outlined for future studies
(Agostino, et al, 2022).

A growing number of studies have examined the transformative influence of
disruptive technologies on governance structures, including the impact of digital
public infrastructure on public value creation in India (Desai & Manoharan, 2024).
The COVID-19 pandemic has been widely recognized as a catalyst for accelerating
digital transformation in public service delivery, reshaping operational models
and adoption rates (Gabryelczyk, 2020; Agostino, et al, 2021). Broader policy and
innovation perspectives have been explored to assess how digital transformation
affects organizational performance and competitiveness (Peng & Tao, 2022). Other
works focus on the role of smart technologies and artificial intelligence in generating
public value (Criado & Gil-Garcia, 2019) and critically assess Al governance
challenges in democratic settings, highlighting both opportunities and ethical risks
(Medaglia, et al, 2023; Kuziemski & Misuraca, 2020).

Significant empirical foundations are also provided by international organizations.
Comparative analyses of global e-government trends and development frameworks
have been offered (United Nations, 2022), benchmarking methodologies for digital
government maturity have been established (OECD, 2020), and targeted studies on
digital transformation in Central Asia have been conducted (World Bank, 2021). The
global statistical landscape is supplemented by ICT infrastructure and readiness data
(ITU, 2023).

In the post-Soviet research space, notable contributions include comprehensive
theoretical and practical models for e-government implementation in Russian-
speaking countries (Sidorova, 2018), in-depth analyses of mechanisms of digital
state governance and implementation constraints (Kosorukov, 2020), and integrated
studies that combine theoretical frameworks with applied recommendations for
advancing digital transformation (Dobrolyubova, etal, 2019). Broader perspectives on
public management digitalization (Kostina, et al, 2022) and data-centric approaches
grounded in semantic interoperability principles (Akatkin & Yasinovskaya, 2018)
have further enriched the literature.
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In Kazakhstan, academic coverage is comparatively limited, although early
assessments documented initial e-government initiatives, implementation challenges,
and foundational policy frameworks. Subsequent developments have included
the adoption of the Digital Kazakhstan Concept and formalized rules for digital
transformation, providing a structured approach to nationwide implementation
(Ministry of Digital Development, Innovation and Aerospace Industry, 2022). The
literature shows several clear trends: intensification of systematic reviews and
meta-analyses, emphasis on regional comparative approaches to capture contextual
differences, and increasing integration of global best practices into national digital
governance systems. Within this context, Kazakhstan’s adoption of the “State
Program of Electronic Government Formation for 2005-2007” marked its entry
into the international digitalization movement, emphasizing alignment with global
standards in meeting citizen needs (Kudaikulova, 2007).

Research materials and methods. Both qualitative and quantitative methods can
be used to study the digitalization of public administration and its primary challenges.
For this study, qualitative analysis is the most suitable approach for several reasons.
First, qualitative research is designed to explain complex phenomena. Context is
central because analysis occurs within specific social settings. Moreover, qualitative
research emphasizes interpretation. While objectivity is the goal of any inquiry,
qualitative designs also consider subjective dimensions that may influence research
outcomes. This analysis seeks to provide additional insight into the opportunities,
challenges, and risks associated with this phenomenon. Because this study employs a
qualitative methodology, document content analysis is the most appropriate method
for data collection and analysis. This approach enables a comprehensive examination
of diverse textual materials, regardless of their origin, format, or institutional source.
Document analysis supports a systematic review of policy documents, government
reports, academic publications, and official statements that together illuminate the
evolution and current state of public administration digitalization.

Asnotedabove, given therelative novelty of digitalization in public administration,
the academic literature devoted specifically to this topic remains limited, particularly
with respect to comprehensive case studies of developments in Kazakhstan. This
limitation reflects a broader challenge for researchers who examine rapidly evolving
technological and administrative phenomena, in which policy implementation often
outpaces academic analysis and theory development.

However, substantial empirical material is available through international reports
and comparative studies published by prominent organizations. The Organisation for
Economic Co-operation and Development has produced extensive documentation
on digital government strategies and implementation across member and partner
countries (OECD, 2020). The World Bank has published comprehensive reports on
digital transformation in developing countries, including specific analyses of Central
Asian states (World Bank, 2021). The United Nations Department of Economic and
Social Affairs regularly releases the UN E-Government Survey, which provides
detailed country-by-country assessments of e-government development worldwide
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(United Nations, 2022). Additionally, the International Telecommunication Union
offers valuable data on ICT infrastructure and digital readiness indicators (ITU,
2023).

While these international reports provide valuable comparative perspectives and
standardized metrics for assessing digitalization progress, they often overlook critical
internal factors that play crucial roles in realizing and implementing digitalization
initiatives within specific national contexts. Such factors may include cultural
attitudes toward technology adoption, bureaucratic resistance to change, specific
legal and regulatory frameworks, resource allocation mechanisms, and local capacity
constraints. Despite these limitations, international reports generally maintain strong
reputations for methodological rigor and analytical objectivity, making them reliable
sources for comparative analysis.

To supplement international sources, this study incorporates analysis of
national policy documents, government strategies, and official publications from
Kazakhstan's relevant ministries and agencies. The Digital Kazakhstan Program
provides an essential framework for understanding national digitalization priorities
(Ministry of Digital Development, Innovation and Aerospace Industry, 2022), while
various e-government implementation reports and statistical data from the Agency
for Strategic Planning and Reforms offer crucial primary sources for analyzing the
specific trajectory of digitalization in Kazakhstan.

The qualitative content analysis methodology used in this research follows
systematic text analysis procedures, including the identification of key themes,
patterns, and conceptual categories that emerge from the documentary evidence.
This approach supports both descriptive analysis of digitalization developments and
interpretive analysis of the underlying factors that influence implementation success
or create challenges. The analysis process involves multiple iterations of document
review, coding of significant concepts, and synthesis of findings across diverse
source types and time periods.

The qualitative content analysis is grounded in systematic text examination, which
involves not only reading but also identifying topics, features, and patterns aligned
with the study’s main objectives. A qualitative inductive reading of reports will be
conducted in conjunction with existing journal articles, newspaper publications,
books, and official documents. Inductive reading means that the nomenclature will
be developed during the process of content analysis. Based on the results of the final
literature review, specific concepts and categories will be formulated to guide and
enhance subsequent stages of content analysis.

Results. After more than a quarter century of active development in the
digitalization of public administration, countries worldwide that have reached the
fourth stage of e-government development still cannot clearly determine whether
they have entered the fifth stage. The evolution of this phenomenon does not conform
strictly to predefined boundaries but instead progresses by seeking new avenues of
development in response to the prevailing needs and demands of society.
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Narrow approach:
Government activity through ICT

Electronic government:

A qualitatively new level of public authority
organization, the use of ICT enables to create
new models of interaction between the state,
business and citizens

Broad approach:
G2C, G2B, G2G interaction system at a
qualitatively new level

Figure 1. Approaches to the definition of e-government
*Compiled on the basis of data from Sidorova’s source

The concepts outlined above are widely discussed in the existing literature;
however, discrepancies remain in their definitions. In this regard, the present study
briefly examines the main concepts, provides precise definitions, identifies the
relationships among them, and establishes a general nomenclature for the target
audience. It is logical to begin with the definition of e-government, as it served
as the catalyst for the digitalization of public administration. In a narrow sense,
e-government refers to government activities supported by modern information and
communication technology (ICT) tools across all areas, specifically government-
to-government (G2G), government-to-business (G2B), and government-to-citizen
(G20C) interactions. In a broader sense, e-government is a specialized system of
interaction based on these models, operating at a qualitatively new level and enabling
a high degree of public participation in public administration processes.

Within this distinction between narrow and broad approaches lies a premise for
their separability and the notion that e-government in its complete form emerges
only when these approaches are combined. This analysis demonstrates that such an
interpretation can lead to misrepresentation, as even under a narrow implementation
approach it is possible to identify the presence of e-government at its initial stage,
and potentially up to the fourth stage, according to the referenced model.

This study proposes refining and supplementing the existing framework of
definitions and approaches to the concept of e-government as presented in Table 1.

Table 1. Approaches to the definition of the e-government*

Electronic government
Narrow approach Broad approach
Government activity through ICT, G2G, Qualitatively, it is a new level of public authority
G2B, and G2C models. Development organization, in the development stage 5. Emergence
stages 1-4 and active development of B2G, C2G models

*Compiled by the authors
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Based on the author’s interpretation of e-government, a broad approach is
proposed that involves not only expanding the concept but also incorporating
additional e-government models. In practice, this stage is already being implemented
in Kazakhstan, as demonstrated by the Sergek System, which enables businesses to
provide public sector services for road safety control. In other words, the B2G model
is being applied. This direction could be further developed within the C2G model
by creating a portal for uploading videos containing evidence of traffic violations,
thereby establishing a precedent for crowdsourcing from drivers equipped with
dashboard cameras.

The analysis indicates that e-government is a communicative infrastructure
encompassing all models of interaction between actors at any stage of'its development.
A classic definition was provided by the scholar Kosorukov (Kosorukov, 2020):
“an electronic government implies a situation in which the executive, legislative,
and judicial branches of government, including federal and regional governments,
conduct their interdepartmental operations electronically, interact with the external
environment, and effectively use networked information systems to achieve higher
quality in the provision of state and municipal services.” The main goals of creating
an electronic government include:

1. strengthening the transparency of public authorities’ work;

2. simplifying and standardizing bureaucratic procedures and daily practices of
public administration;

3. providing online access to documents and acts of public authorities for citizens
and organizations, in accordance with the applicable access level;

4. enabling electronic document management among public authorities, citizens,
and state bodies (Ministry of Digital Development, Innovation and Aerospace
Industry of the Republic of Kazakhstan, 2022).

Along with the development of e-government, it has become increasingly evident
that the state is the largest custodian of information across all data domains. In this
context, two terms naturally emerge that require precise definition: open government
and big government data. Influenced by advances in ICT during the 1990s, citizens
in many countries began to demand greater disclosure of information on government
activities, which led to a heightened emphasis on transparency, particularly as
new technologies made such disclosure possible. As a result, the concept of open
data, more precisely referred to as open government data, gained prominence. Its
primary objective is to place publicly significant materials generated in the course
of government operations into the public domain, enabling citizens, businesses,
and public organizations to use them for their own purposes. The term was first
formally introduced in 1993 as part of an initiative that marked a milestone in the
informatization of public administration, aimed at strengthening partnerships in the
creation of an open government (Pravitel'stvo Respubliki Kazakhstan, 2022).

Accordingly, as the primary holder and custodian of big data generated in the
course of performing its functions, the state has adopted a model of providing open
access to this information with the possibility of its reuse. This principle is referred
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to as “open government.” The primary objectives of an open government are to
establish a transparent and accountable state, empower citizens in the governance
process, strengthen the fight against corruption, and leverage new technologies to
improve the efficiency of public administration.

The combined outcome of these developments is the digitalization of public
administration. According to some authors, the origins of this concept are linked to
the active promotion of the “digital economy” idea. Based on an analysis of recent
research, three stages in the development of digitalization have been identified
(Table 2).

Table 2. Stages of digitalization development*

Stage Name Features
Stage 1 Automation Implementation of IT solutions that repeat existing processes
Stage 2 Digitalization Improving existing processes by introducing IT and data analysis

for decision making
Stage 3 | Digital transformation | Reducing transaction costs through platforms, the emergence of
new products and services

*Compiled on the basis of data from Kostina’s source

According to the analysis, one of the most comprehensive definitions of public
administration digitalization is as follows: “the digital transformation of public
administration involves creating a single state digital space in which, when providing
public services and exercising their powers, digital twins of state bodies and civil
officers interact, with the ability to connect to this information space economic
entities, non-profit organizations, residents of the country, and their associations”
(Kostina, et al, 2022).

Kazakhstan was no exception. Although it joined the process of digitalizing
public administration almost a decade later than some countries, it nevertheless took
an active role. Having entered the process later, the country managed to make up
for the initial gap in a relatively short time, and today it holds strong positions in
various international rankings that assess states by this indicator. It is important to
briefly outline how this process began in Kazakhstan. In 2004, the first government-
sponsored program for the formation of an “electronic government” in the Republic
of Kazakhstan was adopted, covering the period from 2005 to 2007. This was
followed by the development and implementation of the “Program for Reducing the
Digital Divide” from 2007 to 2009. Following the statement by the First President
of the Republic of Kazakhstan in his address to the people on March 1, 2006,
regarding a new format of interaction between citizens and the government through
the “electronic government,” the e-government portal e-gov.kz was launched. The
stages of e-government development in the country are presented in Table 3 below.
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Table 3. Stages of e-government implementation in Kazakhstan*

Stage Name Features
Stage | Information Creation of backbone databases, websites of state bodies
2005-2006 '
Stage 2 Creation of pilot projects on e-licensing, e-taxes, e-statistics,

2006-2007 nteractive cte.

Creation of a payment gateway and calculation with the
budget online.
Stage 4 Transformational Predominance of electronic services over paper ones,
2010 — further formation of the information society

Stage 3 2007-2008 | Transactional

*Compiled on the basis of data from (Kudaikulova, 2007)

Today, Kazakhstan is entering the fourth stage of e-government development,
with up to 90 percent of public services provided electronically, and the process of
opening a limited liability partnership taking as little as 15 minutes. In this context,
the digitalization of public administration has accelerated since the introduction of
electronic invoices. An electronic warechouse and accompanying notes for electronic
goods are being implemented. In other words, the digital transformation of the entire
economy is underway, driven by the digitalization of public administration.

Building on the identified stages of digitalization and the narrow and broad
approaches to e-government, it becomes evident that these frameworks operate in
parallel rather than as isolated sequences. To capture this interdependence more
effectively, an integrated analytical model is proposed. This model connects the three
stages of digitalization — automation, digitalization, and digital transformation —
with the spectrum of interaction models (G2G, G2B, G2C, B2G, and C2G) and
the progressive expansion of openness and citizen participation. Such an approach
makes it possible to map a country’s progress across multiple dimensions, revealing
areas of both advancement and stagnation simultaneously (Fig. 2).

Replication of

Stage 1 — Automation existing G2G, G2B, G2C

administrative (basic services)
processes through

Low openness;
unidirectional
information flow

ICT
Process Moderate
Stage 2 — Digitalization optimization, G2G, G2B, G2C openness. limited
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decision-making loops

Platform-based High openness;

Stage 3 — Digital governance, new G2G, G2B, G2C, proactive citizen

: services and
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p ’ C2G co-production of

sector

interoperability services

Figure 2. Integrated Stage-Model-Openness Framework for Public Administration Digitalization
*Compiled by the authors
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When Kazakhstan’s progress is mapped against the Integrated Stage—Model—
Openness Framework, the resulting profile reveals an uneven distribution of
advancement across the three dimensions. Certain advanced interaction models,
such as B2G solutions for traffic safety monitoring and emerging C2G initiatives
in crowdsourced reporting, have been implemented ahead of the full institutional
and infrastructural readiness typically associated with Stage 3. At the same time,
several Stage 2 characteristics remain, including fragmented data exchange between
government systems, limited integration of open data into decision-making processes,
and insufficient institutional mechanisms for sustained citizen engagement.

The practical value of the framework lies in its capacity to guide policymakers in
prioritizing interventions by dimension rather than by stage alone. For example, it can
be used to determine that advancing interoperability standards and expanding data
literacy programs may generate greater system-wide benefits than introducing new
service platforms in isolation. Similarly, it can identify where targeted investment in
citizen engagement mechanisms could accelerate the shift toward more participatory
governance, even if certain technological elements remain at earlier stages. This
multidimensional perspective supports adaptive policy planning, enabling countries
to advance along different trajectories that reflect their institutional capacities,
resource availability, and strategic objectives, while maintaining alignment
between the technological, institutional, and participatory components of digital
transformation.

Discussion. The analysis of the development of digitalization in public
administration reveals several critical considerations that require thorough
examination and practical interpretation. The progression through different stages of
e-government development demonstrates both significant achievements and ongoing
challenges in the field of digital transformation. In the case of Kazakhstan, the
rapid transition from basic information provision in 2005-2006 to comprehensive
transformational services by 2010 illustrates the potential for accelerated progress
under favorable policy frameworks and strong institutional commitment. At the same
time, it underscores systemic issues that continue to constrain the sustainability of
these results (Androniceanu & Georgescu, 2023; Agostino, Saliterer, & Steccolini,
2022). These challenges include disparities in digital readiness between regions,
inconsistent integration of international best practices into the national framework,
limited human resource capacity in digital governance, and vulnerabilities in
cybersecurity and infrastructure resilience that are only partially addressed by
existing initiatives (Gabryelczyk, 2020).

The conceptual framework presented in this study suggests that the traditional
understanding of e-government should be broadened to include emerging models
of interaction. The proposed distinction between narrow and broad approaches to
defining e-government addresses a significant gap in the current literature, where
the complexity of modern digital governance often goes beyond conventional
categorizations (Criado & Gil-Garcia, 2019). The inclusion of Business-to-
Government (B2G) and Citizen-to-Government (C2G) models reflects an evolution
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beyond the traditional Government-to-Citizen (G2C), Government-to-Business
(G2B), and Government-to-Government (G2G) paradigms, offering practical
opportunities to enhance public—private cooperation and promote participatory
governance mechanisms. However, the effective integration of these models into
national systems requires the establishment of interoperable data exchange standards,
regulatory reforms, and targeted incentives to encourage engagement from both the
private sector and citizens (Medaglia, Gil-Garcia, & Pardo, 2023; Kuziemski &
Misuraca, 2020).

The Kazakhstan case study shows that the three-stage model of digitalization
— automation, digitalization, and digital transformation — functions as a flexible
framework rather than a rigid sequence, since elements from different stages may be
implemented in parallel depending on national capacities, institutional adaptability,
and strategic priorities (Peng & Tao, 2022). This non-linearity requires adaptive
policy planning that supports iterative development instead of strict sequencing. In
addition, the focus on open government and big data governance reflects a paradigm
shift in the relationship between citizens and the state, where transparency and
citizen engagement are positioned as core objectives that shape the design of digital
government programs rather than as secondary outcomes (Agostino, Arnaboldi, &
Lema, 2021). In this context, strengthening mechanisms for open data utilization
is warranted by evidence that greater data availability correlates with higher public
trust and more informed policy-making; expanding the range of datasets released
to the public fosters new business models and civic technology initiatives; and
improving data literacy among citizens and civil servants ensures that open data can
be effectively applied in practice.

International comparative analysis shows significant variation in digitalization
approaches across countries and regions (Androniceanu & Georgescu, 2023).
While Kazakhstan has achieved notable progress in global rankings, maintaining
and improving this position will require sustained investment in infrastructure
modernization to support high-volume digital services without performance
degradation, the enhancement of digital competencies in the public sector to address
persistent skill gaps that hinder innovation, and the establishment of a more robust
organizational change management framework to ensure that new technologies
are embedded into daily administrative practice. The long-term effectiveness of
digitalization depends on integrating digital technologies into public administration
as part of a broader socio-technical transformation that reshapes organizational
culture, public service delivery models, and citizen expectations (Gabryelczyk, 2020;
Criado & Gil-Garcia, 2019). To ensure that this transformation produces tangible
governance improvements, it is necessary to align digital strategies with measurable
service quality outcomes, strengthen monitoring and evaluation systems to identify
inefficiencies early, and integrate feedback mechanisms that inform iterative policy
refinement.

Evidence suggests that the most effective trajectory for Kazakhstan is to leverage
its achievements in e-government development to address existing institutional
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and infrastructural weaknesses while promoting inclusive, transparent, and citizen-
oriented digital governance (Medaglia, Gil-Garcia, & Pardo, 2023). This approach is
supported by the observed link between inclusivity in digital governance and higher
citizen satisfaction, and it would not only consolidate past progress but also enhance
resilience and adaptability in the face of technological, social, and geopolitical
uncertainties.

Conclusion. The analysis demonstrates that the digitalization of public
administration is a multidimensional socio-technical transformation in which
technological innovation, institutional adaptation, and societal engagement function
as mutually reinforcing components. The case of Kazakhstan, from the initial
informatization phase in 2005 to the current stage of advanced e-government
implementation, confirms that rapid progress in developing countries is achievable
when coherent policy frameworks, dedicated institutional structures, and sustained
political commitment are in place. The expansion from traditional G2C, G2B,
and G2G interaction models to the inclusion of B2G and C2G formats reflects an
emerging paradigm in which public administration operates as a communicative
infrastructure that promotes diversified participation and collaborative governance.

The research also identifies systemic barriers that undermine the long-term
sustainability of digital transformation. These include uneven regional digital
readiness, incomplete integration of global best practices into the national governance
framework, shortages in humanresource capacity for digital governance, and persistent
gaps in data interoperability and cybersecurity resilience. The non-linear nature of
transformation, where elements of different stages coexist, further emphasizes the
need for adaptive governance models that support iterative improvement rather than
rigid sequencing.

Based on these findings, it is recommended that Kazakhstan’s future digital
transformation strategies prioritize three interlinked objectives: (1) integrating
technological and institutional reforms to ensure that infrastructure modernization is
accompanied by organizational change; (2) strengthening open data frameworks by
increasing the volume and diversity of publicly available datasets, improving data
literacy among citizens and officials, and ensuring interoperability across government
platforms; and (3) enhancing citizen engagement mechanisms so that participation
becomes a core driver of governance innovation rather than a supplementary function.
Targeted investment in high-capacity infrastructure, advanced cybersecurity systems,
and comprehensive professional development programs for public servants should
be coordinated with the establishment of uniform national data exchange standards.

Furthermore, given Kazakhstan’s stable yet plateauing position in international
e-government rankings, greater analytical attention should be directed toward
aligning global measurement methodologies with national development priorities.
This will help ensure that progress in rankings reflects substantive improvements in
service quality, transparency, and public trust.

From a research perspective, the study highlights the importance of longitudinal,
cross-sectoral analyses to assess the sustainability and real-world impact of
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digitalization initiatives. Such studies should combine quantitative performance
indicators, such as service delivery efficiency and user satisfaction, with qualitative
assessments of institutional change and civic engagement dynamics. Comparative
regional research within Central Asia, combined with selected global benchmarks,
can offer further insights into the contextual factors that shape the success of digital
transformation strategies. This integrated analytical approach will capture the full
complexity of public administration digitalization and provide a foundation for
evidence-based policymaking in the next stages of development.
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