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METHODOLOGICAL APPROACHES TO ASSESSING THE COMPETITIVENESS

OF THE IT SECTOR

Yesmagulova N.D. *'2, Ismailova R.A.", Akizhanova A.M.?

"Astana IT University, Astana, Kazakhstan; °L.N. Gumilyov Eurasian National University, Astana, Kazakhstan

ABSTRACT. The relevance of the article is determined by the need to assess the competitiveness of the modern IT industry
through the prism of digital and innovation components. To evaluate and enhance the competitiveness of the IT sector, it is necessary
to apply comprehensive analytical tools that take into account macroeconomic, technological, human resource, and innovation
aspects. The aim of the article is to identify the key factors influencing the competitiveness level of IT industry entities under current
conditions, based on the analysis of international competitiveness indices. The paper examines the possibility of implementing the
methodology of international indices — including the Global Competitiveness Index (GCl), the Digital Competitiveness Index (IMD),
and the Global Innovation Index (Gll) — into the national IT sector competitiveness assessment system. The methodological basis
of the study comprises data from the Bureau of National Statistics, the Association of IT Companies, international organizations
(World Bank, IMF, OECD), and analytical reports. The research employs bibliometric analysis, comparative analysis, content analysis,
and SWOT analysis. A comparative analysis of methodological approaches to defining international indices was carried out in order

WWW.IAAR-EDUCATION.KZ

11



to identify key factors (innovation, digital maturity, institutions) affecting the competitiveness of IT industry entities. The results
show that each of these indices has its limitations and does not provide a comprehensive, specialized assessment of IT sector
competitiveness. A conceptual model for assessing the competitiveness of the national IT sector is proposed. The findings can be
used for further monitoring of the sector's development.

KEYWORDS: IT industry, competitiveness, Global Competitiveness Index, Digital Competitiveness Index, Innovation Development
Index, innovation, digitalization.

IT-cexTopabiH, 69cekere Kabinerrinirin 6aranayabiH agicremenik Tacingepi
Ecmarynosa H.A.*'2, Ucmaunosa PA.', AkmkaHosa A.M.?

"Astana IT University, Acmana, Kazakcmar; %/1.H. lymunee amoiHdarsl Eypasus yimmeix yHugepcumemi, Acmara, Kazakcman

AHAATIA. fbinbiMy MakanaHblH, e3ekTiiri kasipri IT-nHAyCcTpUaHbIH 6acekere KabineTTiNiriH LUdpPAbIK XoHe MHHOBALMANLIK KOMMOHEHTTEP
TYpFbICbIHAH Bafanay kKaxeTTinirimeH avikbiHAanaabl. IT-canacbiHblH, 6acekere kabineTTiniriH 6Garanay >kaHe apTTbipy YLUiH MaKPOIKOHOMUKAbIK,
TEXHONOTUANBIK, KaZpblk XXaHE MHHOBALMANbIK acreKTiepAl eckepeTiH KelleHai Tangamanblk Kypangapasl KongaHy kaxet. MakanaHblH Makca-
Tbl — Xa/blKapasblk 6acekere KabineTTiNik MHAEKCTEPIH Tanaay HerisiHAe Kasipri xafaanga IT nHaycTpusacel cybbekTinepiHiH, 6acekere kabineTtinik
JeHreiiHe acep eTeTiH Heri3ri ¢pakTopnapabl aHblkTay. Makanaga xanblkapanblk MHAEKCTEPAIH, COHbIH ilWiHAe >ahaHAblk 6acekere KabineTTinik
nHaekci (GCI), undpnbik, 6acekere kabinettinik nHaekc (IMD) >aHe >ahaHablk MHHOBaumsanap uHaekci (Gll) agicHamacbiH yaTTbIK IT-canack-
HblH Hacekere kabineTTiniriH 6afanay XyreciHe eHrizy MyMKIHAIr KapacTbipblnagbl. 3epTTeyiH ajicHaManblk Heri3iH YATTbIK CTaTUCTUKa 6ropo-
cbl, IT-koMnaHuanap kKaybIMAacTbifbl, Xanbikapanbik yiibimaap (World Bank, IMF, OECD) >aHe Tangamanblk ecentep gepekTepi Kypasbl. 3epT-
Tey 6apbiCbiHAa BMbAVOMETPUANBIK Tanday, CanbiCTbipManbl Tangay, KOHTeHT-Tangay xeHe SWOT-Tangay agictepi kongaHblngbl. Xanblikapanblk
WHAEKCTEpPAi alikblHAay dAicTeMenik TaCiNAepiHiH, canblcTbipMasbl Tangaybl Xyprisinin, IT-canacsl cybbekTinepiHiy, 6acekere kabineTtinirine acep
eTeTiH Heri3ri dakTopaap (MHHOBaLUWANapP, LUPPIbIK XKETiNy, UHCTUTYTTap) aHbiKTanabl. Tangay Hatvxkenepi 6y MHAeKCTEPAIH 9PKaMChICbIHbIH, 63
wekTeynepi 6ap ekeHiH xaHe IT-cekTopAblH 6acekere KabiNeTTiNirH KeleHsi, MaMaHaHAbIpblaFaH 6afanayabl kKaMTamachl3 eTNenTiHiH KepCeTTi.
¥n1ThIK IT-CekTOpAbIH Bacekere kabineTTiniriH 6afanayAblH TY>KblpbIMAaManblk MOAENi YCbIHbIALI. HaTvxxenep By canaHbiH gaMyblH 6onallakTa
MOHMTOPWVHTINEY YWiH NanAanaHblaybl MyMKIH.

TYUIH CO3AEP: IT-nHayctpus, 6acekere Kkabinettinik, xahaHablk 6acekere KabineTTinik UHAEKC, LdpabiK Gacekere kabineTTinik NHAEKC,
WHHOBALMANbIK AaMy WHAEKCI, UHHOBaLmsAnap, uudbpaaHabipy.

MeTogonoruyeckmne BoOnpocbl OLEHKN KOHKYPEeHTOCnocobHocTu cybbekTos IT mHaycTpum
Ecmarynosa H.A.*'?, Ucmaunosa P.A.", AkmkaHoBa A.M.?

"Astana IT University, AcmaHa, Kazaxcman; *Eepa3sutickuli HayuoHaeHbIl yHusepcumem um. J1.H. ymunesa, Acmara, Kasaxcmak

AHHOTALIUA. AkTyanbHOCTb Hay4HOW CTaTby OBYC/NIOB/IEHA TEM, UTO COBPeMeHHas IT-uHAycTpus TpebyeTt oLeHKN KOHKYPEHTOCMOCOBHOCTM
Yyepes Npusmy LUPPOBbLIX U MHHOBALMOHHbBIX KOMMOHEHTOB. [ OLeHKM 1 NOBbILLEHNA KOHKYPEHTOCNOCOBHOCTH IT-0Tpacin Heobxogumo npu-
MEHATb KOMM/EKCHbIE aHaIMTUYeCKMe UHCTPYMEHTbI, y4MTbIBarOLLMe Kak MaKpO3KOHOMMYECKME, Tak 1 TEXHOJNOrMYeckne, KajpoBble N MHHOBA-
LIMOHHbIe acrekTbl. Llesib cTaThu - onpegenerune katoueBbix GakTOPOB, BAUAIOLLMX Ha YPOBEHb KOHKYPEHTOCMOCOBHOCTM cybbekToB IT HAYCTpUn
B COBPEMEHHbIX YCIIOBUAX, HA OCHOBE aHa/in3a MeXAyHapOoAHbIX MHAEKCOB KOHKYPEeHTOCNocobHoCTU. B cTaTbe paccmaTpuBaeTcs BO3MOXHOCTb
VUMMIEMEHTALMN METOZOIOTNN MEXAYHAPOAHbIX MHAEKCOB, B TOM UMC/Ie MHAeKCa r106anbHoN KoHKypeHTocnocobHoctu (MVIK), nHaekca umopo-
BOW KOHKypeHTocnocobHocTn (IMD) v rnobanbHOro MHHoBaLMOHHOTO MHAekca (Gll), B HauMOHaNbHYO CUCTEMY OLLeHKN KOHKYPEHTOCMOCO6HO-
ctn IT — oTpacan. MeTogon0rnyeckyto OCHOBY MCCIe[0BaHNS COCTaBUAN AaHHble bropo HauumoHanbHoW ctatnctuky, Accoumnauum IT-komnaHmi,
MeXAyHapoAHbIx opraHusauuii (World Bank, IMF, OECD) n aHanutnyeckmx oT4éToB. B npolecce nccnesoBaHns 6b1amM MCNOAb30BaHbl METOZbI
6MBNMOMETPUYECKOTO aHan3a, CPaBHUTENIbHOTO aHanu3a, KoHTeHT-aHann3, SWOT-aHanuza. MNpoBeseH CpaBHUTENbHbIA aHain3 MEeTOAO0rM-
Yeckux MOAXOA0B MO OMNPeAeNeHNI0 MeXAYHAPOAHbBIX NHAEKCOB C LieNbio BbISBAEHUA KIOUYEBbIX GakTOPOB (MHHOBALMIA, LMGPOBO 3penocTy,
WHCTUTYTOB), BANAIOLLMX Ha KOHKYPEHTOCMOCOBHOCTb CybbekToB IT — oTpacan. Pe3ynbTaThl aHasn3a nokasanu, YTO KaXAbll U3 3TUX UHAEKCOB
MMeeT CBOW OrpaHuyeHmns N He obecrneynBaeT KOMMAEKCHOW CneLnanm3vpoBaHHOW OLEHKM KOHKYPeHTOCNOoCobHoCTH IT-cektopa. MpeanoxeHa
KOHL,enTyaabHas Mogeslb OLLeHKN KOHKYPEHTOCMOCOBHOCTM HaumoHanbHoro IT — cektopa. Pe3ynbTaTbl MOryT 6bITb MCNOBL30BaHbI MPU B AafbHEN-
Lem AN MOHWTOPWHTa Pas3BUTUA AAHHOW OTpac/n.

K/TFOYEBbBIE C/TOBA: IT-UHAYCTPYS, KOHKYPEHTOCMOCOBHOCTb, MHAEKC 1106 bHON KOHKYPEHTOCMOCOBHOCTU, HAEKC LUPPOBOW KOHKYPEH-
TOCNOCOBHOCTH, MHAEKC MHHOBALMOHHOIO Pa3BUTUSA, MHHOBaLMW, LndpoBusaLus.

INTRODUCTION. Currently, there is no unified ap-
proach to assessing the competitiveness of IT industry
actors or to identifying the factors that influence it. The
purpose of this article is to determine the key factors that
affect the competitiveness level of IT industry entities.

Several studies attempt to conduct comparative anal-
yses of digital competitiveness indices. In a compara-
tive study of digital competitiveness indices, the authors
identified moderate consistency between the rankings,
with significant discrepancies explained by differences in
weighting schemes and indicator sets. It was noted that
metrics related to artificial intelligence are still insufficient-
ly integrated into global assessments. This study conduct-
ed a time-series analysis (2019 - 2024) and clustering of
countries. It was shown that despite strong correlations
among indices, the positions of individual countries can
vary considerably depending on the assessment focus -
whether infrastructure, skills, or innovation [1].

A systematic review of studies examining the impact
of digital competitiveness on sustainable development -
conducted through a detailed analysis of existing litera-
ture - demonstrates both the direct influence of digital
competitiveness on economic growth and its indirect in-
fluence on the social and environmental dimensions of
sustainable development. Using the PRISMA methodolo-

gy (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses), the article provides a systematic review of
relevant research and identifies R&D development, digital
skills, and technology accessibility as key factors [2].

An analysis of available digitalization indices in the
European Union (EU) and Asia-Pacific region showed a
high degree of consistency (correlation > 0.8), but also
revealed sensitivity of the final results to specific indica-
tors, particularly in the areas of skills and the actual use of
digital technologies [3].

Taken together, these studies highlight the importance
of critically selecting both the methodology and indicator
set when developing national or regional digital competi-
tiveness indices, as well as the need to account for rapidly
developing digital components - such as artificial intelli-
gence - in future assessment models.

MATERIAL AND METHODS OF RESEARCH. The
methodological approach is based on a combination of
research methods that make it possible to compare in-
dicators from heterogeneous sources and to provide
recommendations for creating an integrated assessment
of IT industry competitiveness. The study employs a fac-
tor-based approach to assessing the competitiveness of
industry actors, which involves structuring indicators ac-
cording to key domains.
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The empirical base of the research is formed from offi-
cial and open statistical sources, including data from the
Kazakhstan Association of IT Companies, the Astana In-
ternational Financial Centre (AIFC), and regional venture
investment reports. The main research methods include
bibliometric analysis of scientific publications related to
market economic maturity, digital maturity, and innova-
tion potential; content analysis of methodologies used in
international competitiveness indices; comparative analy-
sis of methodological data; and SWOT analysis.

RESULTS AND THEIR DISCUSSION. The most wide-
spread tool is the Global Competitiveness Index (GCl),
which is an annual report of the World Economic Forum
(WEF). This ranking determines the ability of a state and
its institutions to ensure stable economic growth. In 2018,
the GCI methodology was significantly updated, taking
into account the consequences of the global economic
crisis that began in 2008, as well as the development of
Industry 4.0. The number of assessed countries amount-
ed to 141 (a year earlier - 140 countries), accounting for
94% of the world’s population. In addition, the combined
output of these countries represents 98% of global GDP.
GCl 4.0 emphasizes the use of statistical data - their share
increased from 30% to 70%, while the share of survey
indicators decreased from 70% to 30%. In addition, the
GCl 4.0 measurement moved from a 7-point scale to a
100-point scale [4].

The structure of GCl 4.0 includes 12 pillars of competi-
tiveness, each having equal weight, and the overall score
is the sum of weighted average scores across these pillars
[4]. The index consists of various aspects of national wel-
fare, including the social sphere, infrastructure, and infor-
mation technology.

The IMD World Digital Competitiveness Ranking evalu-
ates the extent to which countries explore and adopt dig-
ital technologies that lead to the transformation of public
policy, business models, and society as a whole. IMD is
the World Competitiveness Center of the International
Institute for Management Development, Lausanne, Swit-
zerland. The ranking is calculated based on 3 factors and
9 subfactors. Each subfactor has an equal weight of ap-
proximately 11.1%. The total number of criteria is 52, in-
cluding: 32 quantitative data (international, regional, and
national statistical data) and 20 survey data (international
expert group and executive opinion survey). Quantitative
data make up 2/3 of the weight in the overall ranking, and
1/3 are survey data [5].

The Global Innovation Index (Gll) is an international
tool for assessing the innovation potential of countries.
The ranking is prepared annually by the World Intellec-
tual Property Organization (WIPO) [6]. The Global Inno-
vation Index has existed since 2007 and includes a wide
range of aspects - from the institutional environment and
human capital to patent activity and creative industries.
In the methodology of the Gll, indicators are calculated
based on official statistical data from various public and
private sources, including ITU, the World Bank, and WEF.
According to the methodology, the index is calculated
using 78 - 81 indicators grouped into thematic blocks.
This makes it possible not only to identify the strengths
and weaknesses of national innovation systems but also
to compare countries at global and regional levels. Each
year, these sources are reviewed: if a new, more accurate
source appears, it replaces the old one. The index consists
of two subindices: the first (input) reflects the conditions
and resources that enable a country to generate innova-
tion, and the second (output) reflects what has actually
been created [7].

When calculating the index, the subindices are aver-
aged arithmetically. This approach makes it possible to

assess their efficiency - how successfully a country turns
available resources into concrete innovation results. The
Gll also calculates the Innovation Efficiency Ratio - the
ratio of outputs to inputs. This makes it possible to see
which countries achieve strong innovative results even
with limited resources, and which, on the contrary, ineffi-
ciently use their potential.

The methodology of the Global Innovation Index is
flexible and is updated annually to reflect global con-
ditions and challenges. Each year, the report highlights
a key theme reflecting current trends: in 2020 - 2021 -
the impact of the COVID-19 pandemic on innovation; in
2022 - resilience to crises; in 2024 - the development of
social entrepreneurship. To reflect these themes, certain
indicators are adjusted, statistical sources are updated,
and analytical sections are supplemented, which helps
maintain the relevance and completeness of the evalu-
ation of national innovation ecosystems. For example, in
2020 - 2021 indicators related to remote work, digital ser-
vices, and biomedical research were added to capture the
impact of COVID-19 on innovation processes, business
adaptation, and accelerated digitalization. In 2024, social
entrepreneurship and its contribution to the innovation
ecosystem were added, leading to the inclusion of indica-
tors and case studies evaluating socially oriented startups,
inclusive technologies, and public-impact projects [8].

In general, considering the methodological founda-
tions of the 3 international indices, it should be noted that
their calculation has certain limitations for application:

- complexity of the methodology - data are collect-
ed from numerous sources, which sometimes leads to in-
comparability;

- strong dependence on data availability - poorer
countries may have lower positions simply due to the lack
of statistical data.

As J. Stiglitz (1997) notes: «...a characteristic of many
indices is that they contain assessments whose meaning
is not explicitly defined» [9].

Below, in Table 1, the results of comparing the indices
mentioned above are presented, showing their main char-
acteristics.

Overall, the calculation methodologies of the GCI, DTC],
and Gll share a number of common features. All three in-
dices assess the institutional and infrastructural environ-
ment that influences economic outcomes. They are based
on the use of official statistical data and expert surveys,
which makes it possible to account for both quantitative
and qualitative factors. Annual updates, normalization of
initial indicators, and aggregation into composite indices
ensure comparability of results over time.

At the same time, each methodology has its own fo-
cus and approach. The GCI covers a wide range of fac-
tors of economic competitiveness, including the business
ecosystem; the IMD index is focused primarily on digital
competitiveness, paying particular attention to metrics re-
lated to artificial intelligence, digital platforms, and digital
skills; the GIl concentrates on innovation, dividing indi-
cators into inputs and outputs. The depth of digital met-
rics also varies: IMD contains the most detailed data, GCI
integrates digital indicators into the infrastructure and
innovation components, and GlI considers ICT as a part
of the innovation ecosystem. In terms of country cover-
age, GCl and Gll have broader geographic representation,
while IMD covers fewer economies but provides a more
detailed digital analysis.

There are also differences in the calculation methodol-
ogy: the GCI uses adaptive weighting depending on the
stage of economic development; the Gll applies a fixed
division into input and output blocks; and the IMD builds
its metric structure with a practice-oriented focus.
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Table 1 - Comparative analysis of the methodology for calculating international competitiveness and

innovation indices

Criterion Global Competitiveness Index IMD World Digital Competitiveness | Global Innovation Index (GlI)
(GCI, WEF) Ranking
Focus Overall national competitiveness Digital readiness and the ability to Innovation ecosystem - inputs
(including innovation and digital adopt digital technologies and outputs
components)
Structure 12 pillars 3 factors and 9 subfactors Subindices (inputs and

outputs), clusters

Data sources Executive Opinion Survey +

official sources (UN, IMF, etc.)

Statistical databases + expert/
business surveys; specialized digital

Wide set of official data,
patents, publications, surveys,

reliance on surveys

metrics industry databases
Coverage
(number of 140 67 130
countries)
Frequency Annual Annual Annual
Purpose Policy, macro-analysis, Assessment of digital readiness, Innovation policy, R&D,
international comparisons digital policy priorities assessment of innovation
performance
Advantages Broad systemic view; adaptation | Deep digital focus, up-to-date IT/data | Detailed view of innovation:
to development stage metrics inputs and outputs, science and
technology
Limitations Less detailed in digital aspects; Smaller country coverage; narrow May not reflect fast-changing

focus - excludes non-digital factors

digital trends; strong emphasis
on R&D and academia

*Note: compiled by the authors

To identify the strengths and weaknesses of these
methodologies, we conducted a SWOT analysis. As shown
in Table 2, each methodologg has its own advantages
and limitations. The GCl is characterized by a system-

ic approach, broad coverage of competitiveness factors,
and the use of adaptive weights depending on the stage
of economic development, providing a macro-policy
perspective.

Table 2 - SWOT analysis of international indices assessing competitiveness and innovation

Factor GCI (Global Competitiveness

Index)

IMD (World Digital
Competitiveness)

Gll (Global Innovation Index)

Strengths (S) Systemic approach, wide coverage
of factors, adaptive weighting,

macro-policy perspective

Detailed digital metrics (skills,
infrastructure, regulation),
practical orientation

In-depth analysis of the innovation
cycle (inputs/outputs), focus on
R&D, startups, patents

Weaknesses (W) | Limited digital block, does not
capture subtle differences in the IT

sector, high subjectivity

Limited country coverage, data
subjectivity under rapid change

Less focus on operational digital
transformation, delays and
inconsistency of data

Opportunities (O) | Expansion of the digital block,
integration of data on digital

ecosystems

Expansion of geographic
coverage, accelerated data
updates

Inclusion of up-to-date digital
metrics, broader assessment of
technology adoption

Threats (T) Rapid obsolescence of data amid
digital transformation, bias due to

subjectivity

Loss of relevance due to limited
sample of countries, difficulty
aligning with macro-indices

Slower updates under technological
change, incomparability of sources

*Note: compiled by the authors

At the same time, it demonstrates limited attention to
digital aspects, does not always capture subtle digital dif-
ferences within the IT sector, and shows a high depen-
dence of several indicators on subjective survey-based
assessments. IMD Digital Competitiveness stands out due
to its detailed digital metrics - such as skills, infrastruc-
ture, technology use, and regulatory environment - and
its practical analytical orientation (digital platforms, skills),
which is valuable for the IT industry. However, its country
coverage is limited, and it partially relies on surveys and
expert judgments, which introduces subjectivity under
rapid change. The GlI provides a deep examination of the
innovation cycle: inputs vs. outputs, S&T clusters, patents,
publications, and pays special attention to research and
development as well as startup ecosystems. At the same
time, the Gll focuses less on operational digital transfor-
mation (such as the implementation of Al/platform solu-
tions), and the underlying data often involve time lags
and heterogeneity of sources for rapidly changing digital
indicators.

Summarizing the comparative analysis of competitive-

ness and innovation assessment methodologies, it can be
noted that the GCI provides a broad institutional compet-
itiveness framework, the IMD contributes practice-orient-
ed digital metrics, and the Gll offers an in-depth picture
of innovation.

Currently, the IT industry is undergoing rapid change
due to external driving forces affecting its participants,
forcing companies to adjust their actions. Therefore, it is
important to identify these drivers - that is, the primary
and secondary causes of changes in the industry.

We propose that the suggested competitiveness as-
sessment model for the IT sector should incorporate insti-
tutional, digital, and innovation factors. This combination
makes it possible to produce an operational index sensi-
tive to digital changes within the IT sector (including Al/
Cloud) while remaining stable in terms of institutional and
science-technology foundations. Such an index would be
useful for national policy, investors, and cluster managers.

Based on the comparative analysis of assessment mod-
els, the authors propose using the following aggregated
indicators for calculation: infrastructure (access), human
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capital, research and development (R&D), the share of ICT
in the economy, technology adoption/mobile internet,
financing (venture capital), and ecosystem development
(associations and accelerators).

In the initial phase of the study, the calculations relied
primarily on available quantitative indicators obtained
from official and open sources. These included data from
the Bureau of National Statistics of the Agency for Stra-
tegic Planning and Reforms of the Republic of Kazakh-
stan, World Bank statistics, reports from the Astana In-
ternational Financial Centre (AIFC) and KPMG on venture
investments, as well as information published by the As-
sociation of IT Companies. This approach ensured trans-
parency, reproducibility, and comparability of the baseline
dataset.

At the first stage, basic data normalization was per-
formed: several indicators were recalculated per 100
people, while maintaining the original values for correct
comparison. The next step will involve implementing min
- max normalization using the distance-to-frontier princi-
ple, which will make it possible to align the values with the
best-achieved global benchmark. Additionally, a hybrid
weighting mechanism is planned, combining a statistical
approach based on Principal Component Analysis (PCA)
\évith expert evaluation to form a more balanced final in-

ex.

Preliminary data analysis allows several important ob-
servations to be made.

First, Kazakhstan has very wide mobile internet cover-
age - about 91 subscriptions per 100 people. This indi-
cates high availability of mobile connectivity, although it
does not automatically ensure deep and high-quality use
of digital technologies.

Second, the level of fixed broadband access remains
relatively low - 15.2 per 100 people. This indicator is es-
sential for assessing the state of the corporate and office
segment as well as data-center infrastructure; its limited
scale may constrain the development of certain B2B cloud
solutions.

A third significant factor is the extremely low level of
investment in research and development - only 0.14%
of GDP. For comparison, in leading countries this figure
typically exceeds 2%, which highlights the need for active
state policy to stimulate the innovative component of the
IT sector.

Finally, the volume of venture capital investment in
2024 amounted to $71 million, reflecting the early stage
of venture market development in the country. Despite
noticeable growth during 2018 - 2024, its scale remains
modest compared with more mature ecosystems.

All the values presented are baseline and require fur-
ther normalization using global or regional “frontiers” to
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obtain comparable integrated assessments.

CONCLUSIONS. The conducted study allowed the fol-
lowing conclusions to be drawn. The methodologies for
assessing international indices - GCI, IMD, and GlI - can
serve as a basis for developing a national model for eval-
uating the competitiveness of the IT sector.

The developed conceptual model is based on the in-
teraction of three key elements: the institutional envi-
ronment, innovation potential, and the level of digitali-
zation, which together determine the competitiveness of
the IT sector. Importantly, the model takes into account
the specificity of the sector itself, including high rates of
technological renewal, the significance of human capital,
and companies’ dependence on advanced digital infra-
structure.

Further empirical testing of the model is planned. For
this purpose, a comprehensive database of indicators for
each factor will be formed, after which all data will be
standardized using modern normalization methods. The
importance of the factors will be determined through a
combination of statistical procedures and expert evalu-
ation, which will allow for consideration of stakeholder
priorities and the specifics of the national context. Based
on the processed data, an integrated competitiveness in-
dicator of the IT sector will be calculated and presented in
a convenient visual format. The reliability of the final re-
sults will be verified through analytical procedures aimed
at assessing the stability and sensitivity of the model to
parameter changes.

The upcoming empirical testing will not only verify
the feasibility of the proposed concept but also refine its
structure, ensuring practical applicability in the develop-
ment of Kazakhstan's IT sector development strategy.

Considering the identified strengths and weaknesses of
existing indices, as well as the results of the pilot stage, a
number of practical steps can be highlighted, which will
be useful for both researchers and policymakers in the
IT sector. Taking into account the advantages and limita-
tions of the existing indices, as well as the conclusions ob-
tained during the pilot stage of the study, a set of practical
recommendations can be formulated that may be useful
both for the scientific community and for governmental
bodies engaged in IT sector development.
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BYXTANTEPANIK ECEM MEH TANAAYAbl OKbITY MPOLLECIHAE CbIHU OUNAY

Xonaesa M.A.*', Hypkawesa H.C.%, Baum6etoe M.K.?

"1.H.I'ymunes amoiHdarsl Eypasus ynmmeix yHusepcumemi, Acmara, Kazakcmar; °K.Caradues ameiHdarsl Xaasikapansik busHec
YHusepcumemi, Aimamel, Kazakcmar; *Abal Meipzaxmemos ameiHdarsl Kekwemay yHusepcumemi, Kekwemay, Kazakcmas

AHHOTALMA. Makanaga >xyMbIC 6epyLuinep MeH Kacibun yibiMaap CbiHW OMnay AafAblNapblHbIH MaHbl3AblIbIFbIH KOPCETY MaK-
caTblHAa XOfapbl OKY OpblHAapbiHAa Byxrantepik ecen xsHe Tangay KypcrapblH eTKi3yre LakblpaTbiHbl 3epTTenesi. Ocbl 3epTTey
Byxrantepsik ecen neH Tangayabl oKy bafgapaamachl 60VbIHILA Ka3ipri yakbITTa CbiHW OlayFa Kanal OKbITblIaTbIHbIH XOHe Yii-
peTineTiHiH TepeH Hafanayfa MyMKIHAIK 6epegi. 3epTTeyimMi3 OKbITy MeH BafanayzblH TbiHAAYLUIbINAPFa CblHX OMNayAbl AaMbITyFa
Kanai KeMeKTeceTiHiH TyCiHyiHe biknan eTegi. HaTuxeciHAe, Keic-CTaam TacCiNiH KoagaHa OTbIpbIN, OHAa Byxrantepnik xaHe aHa-
NnTHKanbik 6inim 6epygeri CbiHW onay AafAbliapbiH 4aMbITyAblH HEri3ri MiHAETTEpPiH Npobaemanapbl peTiHae pecypcTapablH, Wek-
Teynepi MeH A3CTypAi ©3apa apekeTtecy popmanapbl apKblibl COTCI3AIKTEPIH aHblKTaliMbl3. 3epTTeYiMi3 CbiHU OMNayAblH Kasipri
yakbITTa 6i3giH Tangay 6enimiHge - J1.H.Nymunes atbiHaafbl Eypasusa yaTTeiK YHUBEPCUTETIHAEr Byxrantepnik ecen xaHe Tangay
6oVibiHIWa Kacibn TaHbINFaH bakanaBpuat bafgapaamacbiMeH Kanai OKbITblIajbl XXaHe GafanaHaTbiHbIH TEPEH, TYCIHY YLUiH TaKbl-
pbINTbIK 3epTTeynep (Kerc-CcTagm) TacCiniH NaganaHaibl. YHMBepCUTeTTeri byxrantepnik ecen AapexeciHe apHanfaH apbip xeke
610K YLUiH OKy MakcaTTapbl MeH bafanay HykTenepiH Tangay keic 6ip 610kKa opTa ecenneH TepT OKy MakcaTbiHbIH KeM JereHae
6ipeyi cbiHW oWnayFfa BaFblTTanFaHbIH KepceTei, bip 6a1okka 6aranayabiH opTawa 33% xaHe ocbl Kabinetke beniHeai. YHMBepcu-
TeT 1 HOTWXKeAeH 12 HaTWXKere AeliH ©3repeTiH OKYy HATUXKeNepiHiH anyaH TYPAINiriH TipkereHiMeH, 6ip bipsikke WakkaHAafbl TOPT
OKY HOTUXKECIHIH, OpTaLla MaHi YHMBEPCUTET YLLIH OpTalla MaHMeH cavikec kenegi. CbiHW TypFblgaH oinay KabineTTepiHiH ocbl OKy
HaTVXKenepiHge KepiHic Taby Aspexeci Ae yKcac: YHUBEPCUTETTIH ecen xaHe Tangay KabesgpacbiHaa CbiHW onayFfa balinaHbICTbl
opTa ecenneH ceri3 keinc Tipkeaik. KopbiTbiHAbIIAN Kene, MakanaZa OKbITYLUbIHbIH, XeTeKLWiNiriMeH KanbintackaH Herisgep MeH
nikipTanacrap cusKTbl OKbITy TaXipnbeciHe apHaifaH YCbIHbICTAPMEH MeXeNeHA|.

TYWUIH CO3AEP: cbiHu TypFblfaH oinay, CTyaeHTTep, byxrantepik 6inim, gafabinap, gamy, Kacion, TbiHAAYLbIHbI Kabblaay.

Kputnueckoe mbiwieHns B npouecce obyueHns 6yxrantepckoro yueta n aHaamsa
Xonaesa M.A.*', Hypkawesa H.C.%, Baum6etos M.K.?

"Espasulickull HaYUOHALHbIU yHUepcumem umeHu J1.H.I'ymunesa, AcmaHa, Kazaxcmar; 2YHusepcumem MexdyHapodHo20
BusHeca, umeru K.Cazaduesa, Aamamel, Kazaxcmar; *Kokwemayckuli yHusepcumem yHugepcumem umeHu Abas
Meoip3axmemosa, Kokwemay, KazaxcmaH

AHHOTALIUA. B ctaTbe nccnepyetcs o TOM Uto pabotogatenu n npodeccmoHabHble opraHusaL iy npusbiBatoT K MPOBEAEHUIO KypcoB Byx-
raATepckoro yyeTa 1 aHaan3a B BbICLUMX yYeDOHbIX 3aBefeHUsx, YTOObl NOAUYEPKHYTh BaXKHOCTb HaBbIKOB KPUTUYECKOrO MbIWAEHMA. ITO uccae-
JOBaHWe AaeT yraybaeHHyHo OLeHKY TOro, Kak B HacTosllee BpeMs MpenojaeTcs U OLeHUBAeTC KPUTMYECKOe MblLLeHMe Ha NMPOTAXeHUN BCel
nporpamMmbl 0byueHns byxranTepckomy yyeTy u aHanmsy. Hale nccrejoBaHme cnocobCTByeT HalleMy MOHMMaHWIO TOro, Kak npenojaBaHune v
oL,eHKa MOryT MOMOUYb YYaLMMCA B Pa3BUTUMN MX KPUTUYECKOTO MblLLEHNA. VICnoab3ya NOAXOA TeMaTM4eckoro UcciesoBaHns, Mbl onpejensem
orpaHuyYeHns B pecypcax 1 cboum B TpagULIMOHHbIX GOPMax B3aUMOAENCTBUA Kak KatoueBble NpobaeMbl ANA Pa3BUTUA HaBbIKOB KPUTUYECKOro
MbILLEHMA B ByXraaTepckom obpasoBaHun. B pesynbTate, MCNONb3ys Kec-CTagus NoAX0s, BbISBASEM B HEM HEAOCTaTKV NOCPeACTBOM OrpaHunye-
HWI pecypcoB 1 TPagULMOHHBIX GOPM B3aMMOAENCTBMA Kak NPobaeMbl Pa3BUTUA KPUTUYECKOTO MbILWAEHWSA B ByXraaTepckom 1 aHannTM4eckom
obpasoBaHuM.Halle nccnegoBaHne UCMO/b3yeT METOA TeMaTUUeCckKux NCCaejoBaHunii (Kec-cTagun) Ans ryboKoro NoHMMaHUsa Toro, Kak Kputm-
yeckoe MblleHVe NPenojaeTcsa v OLEHNBAETCA B HacTosALLee BPeMsA B HalleM aHaNNTUYeCKOM oTaene - No NpodeccMoHaabHO MPU3HaHHOW
nporpamme bakanaBpuata no GyxranTepckoMy yueTy 1 aHanusy B EBpasniickom HaLMoHanbHOM yHuBepcuTeTe uM. JTLH. TymuneBa. AHanus Leneit
0by4YeHVs 1 OLIEHOYHbIX TOYeK ANA KaXZAoro oTaenbHoro 61oka Ans creneHn ByxranTepckoro yyeta B YHUBepCUTETE MOKa3biBaeT, YTO KeNc B
CpeAHeM HanpaB/ieH Ha KpUTMYEeCKoe MblllleHe He MeHee OHOM 13 veTbipex Lieneit 0byueHns Ha 610K, B cpegHeM 33% oLeHKu Ha 610K 1 je-
JINTCA Ha 3Ty CNOCOBHOCTb. XOTA YHUBEPCUTET GUKCMPYET MHOrOoObpasme pesynbTaTtoB 0by4yeHuns, KOTopoe BapbupyeTtcs oT 1 o 12 pe3ynbTaTos,
Cpe/Hee 3HayeHMWe YeTbipex pe3yabTaToB 06yUYeHUs Ha eANHULY COOTBETCTBYET CpeAHEeMY 3HaueHUto Ans yHuBepcuteTa. CTeneHb KPUTUUYeCcKoro
MbILLIEHMA B 3TVX pe3ynbTaTax obyueHns cxoxa: Ha kadejpe yyeTa 1 aHaaM3a yH/BepCMTETa Mbl 3apErVCTPUPOBaNt B CpeHeM BOCEMb KeiCoB,
CBA3AHHbIX C KPUTMYECKUM MbllUNeHeM. B 3akitoueHre Mbl NPUBOAMM NPeAIoXeHUa No npakTuke npenojaBaHus, Takme kak GopmupyroLve
KapKacbl 1 UCKYCCUM NOA PyKOBOACTBOM Mpenojasartens.

K/TKOYEBbIE C/TOBA: KpuTuueckoe MbILLNEHWS, CTYAeHTbI, byxrantepckoe obpasoBaHue, HaBblKW, pa3BUTUE, MPOpEeCcCMOHaNbHbBIN, BOCMPUS-
TV yyalmxca
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