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Analysis of the Digital Readiness and the Level
of the ICT Development in Kazakhstan’s Regions:

The level of digital readiness and the application of information and communication technologies (ICT) are
key factors of any innovation policy. This research has highlighted the development of analysis of the degree
of digital readiness and assessment methods of digital transformations, which can be used at various levels of
business management to formulate digital transformation strategies. The present study investigates the theo-
retical framework in the field of innovation and spatial development considering the impact of the level of ICT.
The research was conducted using index and economic-statistical methods based on a systematic approach.
We developed a methodological tool adapted to the regional management level. The ICT development index,
Krugman localisation index and Herfindahl-Hirschman index were modified to analyse digital readiness and
ICT development at the regional level. The algorithm includes the following steps: assessment of the internet
usage level; analysis of the degree of costs for the production of ICT; evaluation of the digital literacy rate of the
population; evaluation of the degree of regional industry specialisation in the field of ICT. It was revealed that
Kazakhstan’s regions have varying levels of ICT development, which is why they have different prerequisites and
prospects for digitalising their economy. The agglomerations that could become “growth poles” of Kazakhstan’s
knowledge-based economy were identified, such as Almaty city, Nur-Sultan city, Karaganda, and Aktobe re-
gions. Government bodies can use the research findings for Kazakhstani territories’ digital modernisation.

Keywords: regional development, growth pole, localisation, information technology, innovations, hyper-innova-
tion, digital economy, digital literacy, information flows, information and communication technologies, Kazakhstan
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AHanus Ll,Md)pOBOﬁ rOTOBHOCTHU U YPOBHA pa3BUTUA MHd)OpMaUMOHHbIX U KOMMYHUKALUOHHbIX
TEXHOJIOTUi B pernoHax KasaxcraHa

Kniouegvimu acnekmamu UHHOBAYUOHHOLU NOJUMUKU S16A10MCsl Yugposas 20moeHOCMb U NPUMEHeHUE
UHGOPMAYUOHHBIX U KOMMYHUKAUYUOHHBIX MeXHOo02Ull. B cmamoe npedcmasneHst memodsl AHAIU3A YPOGHS
Yugpposoti 20mosHoOCMU U OYeHKU YU posslx mpaHcopmayuii, Komopsle Mozym 6bimb UCN01b308aHbL OIS pA3-
pabomku cmpamezuii Yyugposoii mpaxHcopmayuu Ha 8cex yposHsax ynpaeieHus OusHecom. Teopemuueckue
0CHOB8bI 8 001aCMU UHHOBAYULL U NPOCMPAHCMBEHHO020 pa3eumusi 6bLIU pACCMOMPEHBL C y4emoM NUSHUSL UH-
YOPMAYUOHHBIX U KOMMYHUKAYUOHHBIX mexHono2uli. B uccnedosanuu npumeHsnucs UHOEKCHbLU U IKOHOMUKO-
cmamucmuueckuti Memoosl, onupanuuecs Ha cucmemHaili nodxod. PazpabomanHas memoduka 6sina adan-
MuposaHa ons oyeHKuU yposHell ynpasieHus 8 pezuoHax. s aHanusa yugposeoti 20moeHoCmu U passumust uH-
(POPMAYUOHHBIX U KOMMYHUKAYUOHHBIX MEXHOJI02Ull HA pe2UOHANbHOM YPO8HE BbLIU UCNONb308AHb MOOUDU-
YUuposaHHvle nokasamenu: UHOEKC pazeumus UHGOPMAYUOHHBLX U KOMMYHUKAYUOHHBIX MeXHO102Ull, UHOeKC
aokanudayuu Kpyemaua u unoexc Xeppurnoans — Xupuwmana. ITpednoxceHHslli 8 cmamope aizopumm cocmoum
U3 C1edyrouwux 3manos: oUeHKa yposHs UCNOoNb3068aAHUSI UHMepHema, aHaIu3 3ampam Ha pou3eoocmeo uH-
GQOpMAYUOHHBIX U KOMMYHUKAYUOHHBIX MeEXHOI02Ull, OUeHKa YPo8Hs yudposoll epamomHocmu HaceneHus,
oyeHKa cmeneHu ompacesoli cneyuanu3ayuu pezuoHos 8 cepe UHPOPMAYUOHHBIX U KOMMYHUKAYUOHHBIX
mexHosn02uil. BviseieHo, Uumo pasHolli yposeHs pazeumus UHGOPMAYUOHHBIX U KOMMYHUKAYUOHHBIX MEXHOJIO-
euti 8 pezuoHax Kazaxcmawa enusem Ha nepcnekmuesl yugposuzayuu ux skoHomuku. OnpedesieHsl aziome-
payuu, Komopsle Mo2Zym cmams noaocamu pocma sKOHomuku 3Hauutl 8 Kazaxcmaue — 2. Aaimamel, 2. Hyp-
Cynman, Kapazandurckas u AkmioOuHckas obaacmu. IlosyueHHosle pe3yavmamol ucciedosaHust Mozym 6olims
UCnob308aHsl 20cydapcmeeHHbIMU opeaHamu Kasaxcmana 0ns yugposoii modepHu3ayuu pezuoHos CmpaHsl.

KimroueBble cj10Ba: permoHaabHOE pasBUTHE, MTOJIIOC POCTA, JIOKaaM3auusi, MH(GOpMaIMOHHbIe TEXHOJIOT UM, UH-
HOBaLM, TUIIEPUHHOBALIMMA, LM POBast IKOHOMMKA, LIM(PPOBasi TPaMOTHOCTh, MH(OPMAIMOHHbIE TIOTOKM, MH(pOpMa-
L[MOHHBIE ¥ KOMMYHMKAIMOHHbIE TexHoJoruu, Kasaxcran
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BR05236639 «KasaxcmaHcKkuil nymb K HAyKOeMKOU KOHOMUKE HA OCHO8e mpembeli MexHON02UUeckoll MOOepHU3auuL:
cmpamezus, MOOeNU U MexaHusMbl pasgumusi».
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MaLMOHHbIX U KOMMYHUKALMOHHbIX TEXHOMOTMI B pernoHax KasaxcraHa // JkoHoMuKa pernoHa. 2022.T. 18, oin. 2. C. 464-
478. https://doi.org/10.17059/ekon.reg.2022-2-12.

1. Introduction vate sectors is based on the transition to digital

The effect of COVID-19 on the world economy
and the mass closure of borders had a negative
impact on many countries, including Kazakhstan.
Therefore, it becomes an important task to opti-
mise life in regions and cities. Despite the large
number of residents, a certain level of comfort
implies the possibility of prompt notification in
case of emergencies. Today in many countries,
the application of information and communica-
tion technologies (ICT) and digital readiness are
considered a crucial driver for economic devel-
opment and a key factor in improving business.
Increasing the role of ICT in the public and pri-

transformation.

Thus, Kazakhstan needs to follow the trend of
global changes, such as global digitalisation of
society, urbanisation, increasing the role of new
smart cities with a knowledge-based economy,
and reducing social imbalances. Nevertheless, the
specificity of raw materials regions of Kazakhstan
and many of the Commonwealth of Independent
States (CIS) countries does not contribute to the
transition to new technological structures.

In this regard, the main prerequisite for con-
ducting this study is the need to analyse the ICT
development and determine the level of digital
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readiness. The CIS countries should strive to en-
sure the interaction of national information sys-
tems and networks within a single information
space.

In recent years, the level of digitalisation of
the social sector has been growing. The number
of effective ICT applications in the field of ac-
counting for citizens, electronic document man-
agement systems (e-government), and control
over budget spending increased significantly. The
number of databases available to the population
through ICT and portals of government agencies
also expanded.

However, according to the values of indicators
adopted by the UN, the level of digital readiness
of national economies remains low. The effective-
ness of ICT use in the CIS member countries is con-
strained by the lack of ICT infrastructure develop-
ment, especially in remote and hard-to-reach re-
gions. Within the concept of Industry 4.0, full inte-
gration of the digital ecosystem is planned, which
will cover the whole world.

In this regard, it is necessary to create a new
policy of the digital economy for the development
of digital infrastructure and digital economy for
the CIS countries, including Kazakhstan. In the
digital environment, the role and format of tradi-
tional academic research, scientific organisations,
and universities are changing; new requirements
are placed on researchers in regards to their com-
petencies. Therefore, the research on scientific en-
vironment readiness to work in the digital econ-
omy and the active development of the digital in-
formation infrastructure supports the study’s rel-
evance and practical importance.

Analysis of digital research models and the
level of digital readiness allows establishing the
dependence on the prosperity. Over the past ten
years, these processes have significantly accel-
erated: they had a direct effect on economic de-
velopment and expansion of foreign economic
activity, as well as encouraged exchange of in-
formation, optimised management and control
functions at all levels. Moreover, the processes of
the latest information flows and neural network
economic revolution are unfolding, transform-
ing traditional economic structure and chang-
ing the content of the entire diverse system of
socio-economic relations. Thus, Kazakhstan
needs to follow the trend of global changes (dig-
italisation of society, robotics, urbanisation, in-
creasing the role of new types of cities with a
knowledge-based economy, reducing social im-
balances). At the same time, the raw material
specialisation of Kazakh regions and global chal-
lenges do not facilitate the transition to new
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technological modes, hamper the implementa-
tion of the “science — education — production”
interaction, and do not allow to overcome the
fragmented nature of the existing institutional
environment and infrastructural support for in-
novative development.

Hypotheses statement. In this study, we pro-
ceeded from the scientific suggestion that digi-
talisation processes are beginning to develop in
Kazakhstan. There are specific sources for the de-
velopment of ICT in different types of regions. It is
evident that the global transition to digital tech-
nologies will lead to the transformation of many
economic sectors of Kazakhstan and completely
change the technological structure. Based on this
assumption, we decided that the initial diagnos-
tic algorithm should be based on methodological
assessments, which have a quantitative basis by
examining the industry specialisation and deter-
mining the force of the agglomeration effect. This
study is one of the scientific papers that identify
the main factors of ICT potential development by
assessing the level of the digital readiness of the
region.

Thus, this research paper presents tools for as-
sessing the degree of the digital readiness of the
regions of Kazakhstan, which can be used at vari-
ous levels of government to formulate and adjust
strategies and plans for digital transformation.
Toolkit development and assessment methodol-
ogy can be used in emerging economies that are
ready for digital transformation. The speed, com-
plexity, and scale of the digital changes that are
occurring require a specific methodology for as-
sessing digital readiness as a tool for managing
change. Based on these suggestions, the method-
ology is focused on the analysis and evaluation us-
ing the algorithm that includes four stages:

1) analysis of the degree of Internet use (share
of Internet users);

2) analysis of the degree of costs for the pro-
duction of ICT;

3) analysis of the digital literacy rate of the
population (i. e., public readiness for the global
use of ICTs);

4) analysis of the degree of regional specialisa-
tion in the field of ICT (identification of promising
regions in the field of ICT).

A version of the methodology was developed
and adapted to the regional management level.
Indicators of industry localisation and specialisa-
tion were chosen as methodological assessment
tools. Thus, the proposed methodological tools
will allow us to conduct a reliable analysis to find
the prospects and prerequisites of the territories
of Kazakhstan for digitalisation.
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In this research, section 2 discussed relevant
literature. The methods of scientific research are
described in section 3. Section 4 presents an as-
sessment and estimation results. In addition, sec-
tion 5 offers conclusions.

2. Literature Review

The global transformation and integration
of the digital ecosystem will have a global reach
soon due to advances in nanotechnology, micro-
electronics, digital flows, ICT, etc. Thus, the inva-
sion of ICT in society is an inevitable process that
can no longer be suspended. Additionally, it will
lead to the transformation of digital technologies.
The basic premise for the analysis of theoretical
views, on the one hand, is the need for high-tech
sector development, and, on the other hand, the
need to transition from industrial to hyper-inno-
vative development.

The processes of the information and neural
network economic revolution are unfolding, lead-
ing to the transformation of traditional economy
structure and a change in the content of the entire
diverse system of social and economic relations.
Therefore, among global challenges, two can be
distinguished:

— The first task, especially critical for the raw
materials regions of Kazakhstan, is the depletion
of mineral resources; changing the global energy
landscape; strengthening the influence of new
technological structures; global digitalisation of
advanced industries; replacing management tools
for regional development.

— The second task is the transition from a mar-
ket economy to a management sector based on
advanced technologies that are associated with
the modification of approaches to scientific and
technological development based on the increas-
ing role of ICT, digital transformation, and digital
flows.

In the scientific literature on mainstreaming
participation of regions and cities of a new type,
considering the influence of the digital economy,
a wide range of modern approaches is used. At this
point, there are no similar views and similar sys-
tems of laws of conceptual foundations based on
digitalisation in the field of spatial development.
Given the importance of the digital economy in
influencing regional growth, we conduct a liter-
ature study to synthesise numerous detailed ob-
servations and assumptions about innovation.
Studies show a wide range of ICT effects on eco-
nomic growth and creating conditions for ensur-
ing the process of initiating regional develop-
ment (Brynjolfsson, Yang, 1996; Motohashi, 1997,
Kraemer, Dedrick, 2001). Thus, some researchers

state that there are required multi-level interven-
tions to maintain the ICT services sector’s growth
trajectory and realise the social and economic
benefits associated with the development of a
domestically inter-connected ICT sector (Aridi,
Hayter, Radosevic, 2021). As for ICT-induced pros-
perity, there is a need to promote supporting poli-
cies in combination with a stable government, ad-
equate funds provision, macro-economic determi-
nants, and an innovative environment to transfer
to industry and society (Sarangi, Pradhan, 2020).

Under the institutional approach, the region’s
innovation system is considered a set of institu-
tions that determine the principles, rules, and
methods of implementation of the formation
and distribution of innovative products (Quintas,
1994; Christensen, Lundvall, 2004; Afonin, 2007;
Kireyeva et al., 2020). Such institutions rely on the
system of informal restrictions and formal rules
and act as key factors affecting the functioning
and development of the innovations and technol-
ogies of a region based on clustering (Zubarevich,
2009; Zvereva, Belyaeva, Sohag, 2019).

Innovation shows the process of invention and
the creative act during which extended use is car-
ried out. It involves the use of modern ideas to
create transformations in the practice of individu-
als or groups of persons, such as customers or us-
ers (Elam, Mead, 1987). A theoretical distinction
can be made among product innovations based on
new software applications and new software de-
velopment methodologies, which proceed to pro-
cess innovations (Carlo, Lyytinen, Rose, 2011).

Finally, innovations are characterised as either
sustainable or destructive (Christensen, Overdorf,
2000). Sustainable innovations often help organ-
isations compete within existing value configu-
rations and markets. Disruptive innovations en-
sure the creation of completely fresh markets and
valuable networks. As a result, the various scien-
tific views described in the literature review aim
to note the definitions of innovation and the truly
clear outcomes. So, multiple categories of inno-
vations can be used for different institutions and
their vast environment.

Many researchers have estimated the effect of
ICT, digital economy and neural network technol-
ogies on economic growth over the past decade.
Because ICT has a significant role in economic de-
velopment, many researchers and scientists have
concentrated on studying the effect of ICTs on
economic growth at the regional and national lev-
els. For example, Oliner and Sichel (2000) used
ICT components, such as software, computer
equipment, and digital equipment, such as in-
put, and empirically tested for an extremely high
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share of ICT in economic growth in the late 1990s.
Kurniawati (2022) claims that appropriate ICT in-
frastructure policy supports feasible ICT penetra-
tion, and it drives the processes of economic de-
velopment and innovation that contribute to eco-
nomic growth. Other experts have shown that
the attachment of economic growth to ICT is due
to the replacement of computers, related equip-
ment, and services, and not technological changes
(Jorgenson, Stiroh, 2000).

While several empirical studies have confirmed
that the spread of ICT plays a positive and signifi-
cantrole in improving economic growth, especially
in developed countries (Roller, Waverman, 2001;
Inklaar, O’Mahony, Timmer, 2005; Koutroumpis,
2009; Fernandez-Portillo, Almoddévar-Gonzalez,
Herndndez-Mogollén, 2020), other studies have
shown that the spread of ICT adversely affects
economic growth in many regions and countries
of the world (Dewan, Kraemer, 2000; Pohjola,
2002; Bahrini, Qaffas, 2019).

It should be highlighted that there are studies
that have examined the relations between invest-
ment and economic growth in telecommunica-
tions infrastructure, such as landline telephones
and mobile phones in developed regions (Lee,
Levendis, Gutierrez, 2012). On the other hand,
they noted that in developing countries, such as
the CIS countries, ICT have a significant impact on
economic growth.

Several scientific studies examined the mech-
anisms of statistical research of ICT and digi-
tal technologies, including IT clusters (Popov,
Semyachkov, Simonova, 2016; Kireyeva,
Mussabalina, Tolysbaev, 2018). In addition to this,
researchers also identified the ICT factor as an es-
sential element of economic production. Palvia,
Baqir and Nemati (2018) assessed the effect of
ICT on social and economic development at dif-
ferent levels. Nevertheless, it has not been thor-
oughly studied from of the perspective of the fi-
nal stakeholder, i. e., populations that are end-us-
ers of technology.

Roztocki and Weistroffer (2008) concluded
that a broad framework linking economic devel-
opment and ICT is important. In addition, the
structure shows ICT, such as computing resources,
the Internet, mobile telephony, GPS, and Wi-Fi,
which allows researchers to analyse the degree of
Internet use (the share of Internet users), estimate
the cost of ICT production, etc. Further, Yurieva
(2012) analysed the classification of regional eco-
nomic entities in the following areas:

1) Analysis of the degree of communication,
including the degree of integration and adaptabil-
ity of communication.

Ekonomika Regiona [Economy of Regions], 18(2), 2022

2) Analysis of the degree of openness of the
communicative process.

3) Analysis of the degree of communicative de-
sire and management expectations.

According to the theoretical review, it becomes
evident that the focus should give important top-
ics that relate to rates of the benefit of the digital
transformation in the spatial context. Currently,
there are no exact and clear answers to these ques-
tions. Moreover, their design requires holistic sci-
entific research with a deep analytical review. This
will allow organising the process and study in de-
tail the actual situation in Kazakhstan.

At present, ICTs are the engine of accelerated
growth in many areas of the economy. Regional
economic development, considering the effect of
ICT, depends on two main pathways.

First is the production of ICT products and dig-
ital services. This is one of the economy’s inno-
vative and dynamically developing sectors, which
significantly contributes to the development of in-
novations in the region and the country.

Second is the consumption and implementa-
tion of ICT in different economic and social sec-
tors. This pathway is a particularly important
cause that promotes digital competencies, for ex-
ample, improving digital literacy, reducing rou-
tine operations, speeding up productivity, improv-
ing the population’s quality of life, improving the
quality of service, etc.

3. Research Methods

Many studies have attempted to quantify the
geographical concentration of regions by in-
dustry (Bertinelli, Decrop, 2005; Feser, Renski,
Koo, 2009; Aiginger, Rossi-Hansberg, 2006), in-
cluding Russian scientists (Rastvortseva, 2013;
Piskun, Khokhlov, 2019). The Network Readiness
Index was used to assess digital readiness (Silva
et al., 2022). The Herfindahl-Hirschman index and
the Krugman localisation index were used to as-
sess the concentration of regions by manufac-
turing subsector (Mirolyubova, 2013). However,
they were not considered for IT industries. Some
works analysed the potential of digitalisation of
the region based on the example of the Central
Federal District in Russia, using fuzzy-set meth-
ods (Tolstykh et al., 2018).

Among Kazakh scientists, there were also at-
tempts to assess the digitalisation of the coun-
try’s economy based on the WEF data “The Global
Information Technology Report” (Berdykulova et
al., 2014) or an organisational level (Alzhanova et
al., 2020). However, this assessment was carried
out at the country level and was static. A distinc-
tive feature of the authors’ methodological tools is
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the assessment of the potential of the economy of
Kazakhstan in the spatial context, considering the
dynamic analysis of statistical data. Thus, the study
was conducted based on a systematic approach using
index and economic-statistical methods. The meth-
odological base was ICT Development Index (IDI),
Krugman Localisation Index (KLI), and Herfindahl
— Hirschman Index (HHI) (Krugman, 1991;
Hirschman, 1964). These indices were combined to
assess the digitalisation potential of the regions in
the case of Kazakhstan. The work used secondary
data gathered from multiple sources at various time
points from 2010 to 2020; wherever possible, there
is data up to 2018. It included the examination of
content in Russian, English, and Kazakh languages
from the official websites of the Bureau of National
Statistics of the Agency for Strategic Planning and
Reforms of the Republic of Kazakhstan and the
International Telecommunication Union. For pro-
cessing statistical data, Microsoft Excel was used.
We also critically assessed and synthesised findings
from academic articles, media publications, and
country officials’ statements.

When analysing the prerequisites and pros-
pects for digitalisation of the regional economies,
we proceeded from the statement that the main
structure of the assessment indicators for the na-
tional and regional monitoring remains common,
which in practice allows us to revise reasonably
the strategic guidelines of the region for the im-
plementation of innovations and to obtain an eco-
nomic effect.

Certain aspects of the methodology of the
combined ICT development index were used to as-
sess intra-regional differences in Kazakhstan. So,
the proposed methodological tools (determining
the extent and level of ICT development) are per-
formed according to an algorithm consisting of
four steps:

The first step is the analysis of the degree of
Internet use (the share of Internet users).

The second step is the analysis of the degree of
costs for the production of ICT.

The third step is the analysis of the degree of
digital literacy of the population (i. e., readiness
of the population for the widespread use of ICT).

The fourth step is the analysis of the degree of
regional specialisation in the field of ICT (identi-
fying promising regions in the field of ICT).

Thus, the algorithm proposed by the authors
has a four-stage gradation, which should be un-
derstood as a set of assessment indicators that
contribute to and determine the prerequisites for
digitalising the territories of Kazakhstan. This
four steps research algorithm is based on devel-
oped countries’ toolkit of assessing the country’s

readiness for digital transformation and its ICT
development adapted for Kazakhstan in accord-
ance with the available statistical information, es-
pecially in the context of regions.

As methodological tools for assessing industry
localisation and specialisation, we suggest using
the following complementary indices.

1) Krugman Localisation Index (KLI) is an ab-
solute indicator for assessing industry localisation
in regions (can be used for international compar-
isons). For calculations, we will use the modified
Krugman index, which reflects the level of concen-
tration of the ICT industry in this region according
to the formula below:

Iy = VIT// Vip

1)
where: ] — the country of regions; V,, — gross
value added to ICT industry in the region; V. —
gross value added to ICT industry in the country.

2) Herfindal — Hirschman Index (HHI) is a rel-
ative value of the industry specialisation in the re-
gion, indicating the impact of the agglomeration
effect. For calculations, we will use the aggregated
Herfindahl — Hirschman index (IHHI), which re-
flects the degree of regional specialisation of the
ICT industry according to the formulas (2) and (3)
below:

= Vip/ Vige 100 %)? (2)

where: ] — the country of regions; V, — gross
value added to ICT industry in the region; V_ , —
gross value added of the region; I/, — HHI index
for the J-th region in the ICT industry.

The proposed indicators — modified Krugman
localisation index and aggregated Herfindahl-
Hirschman index — are distinguished by their ac-
cessibility, simplicity of evaluation, and ability to
measure various indexes in the territorial context.
Nevertheless, HHI indicator demonstrates the im-
pact of the force of the agglomeration effect, as
well as shows agglomerations that can become
“growth poles” of the knowledge-based economy
of Kazakhstan in the future. To summarise, the
proposed methodological tools for assessing the
industry localisation and specialisation of the re-
gion will allow a more objective and realistic char-
acterisation of the degree of growth of areas in the
ICT industry.

4. Analysis and Results

4.1 Analysis of the Level of Internet Use in the
Territories of Kazakhstan

Extensive application of the capabilities of dig-
ital and computer networks, as well as the crea-
tion of a global ICT infrastructure can give users
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Table 1
The percentage of Internet users in Kazakhstan from 2010 to 2020

Region 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Akmola 29.0 50.8 76.4 75.4 76.0 62.4 72.1 72.4 74.5 80.0 85.6
Aktobe 39.2 59.3 81.3 79.8 80.1 69.5 81.2 83.7 83.8 88.2 89.4
Almaty 26.4 48.7 57.8 56.0 57.3 87.3 88.2 88.9 88.2 89.8 89.2
Atyrau 28.0 66.0 85.0 82.8 82.9 71.6 74.2 75.0 80.4 83.3 78.6
West-Kazakhstan | 35.2 59.4 72.2 70.8 71.0 93.9 69.4 75.6 78.8 81.3 84.2
Zhambyl 23.8 28.2 59.4 57.6 57.8 67.6 71.4 73.2 82.0 84.9 86.2
Karaganda 35.9 53.6 68.4 68.1 68.4 72.4 74.1 74.3 74.6 84.3 93.5
Kostanay 26.9 45.2 81.9 80.4 80.5 78.0 87.1 87.8 88.0 88.6 87.2
Kyzylorda 21.6 32.7 72.1 76.6 76.7 77.7 80.7 79.4 81.8 81.9 82.7
Mangistau 37.4 51.6 61.9 77.7 77.9 71.4 74.8 75.0 82.5 86.0 86.5
Turkestan 23.0 43.5 54.8 51.8 52.5 86.1 85.4 84.9 84.4 86.6 94.6
Pavlodar 30.3 58.0 68.3 70.5 70.8 70.2 76.9 77.1 78.8 82.3 88.6
North Kazakhstan| 36.0 49.1 74.8 73.1 73.3 82.0 79.7 81.0 85.3 91.7 94.6
East Kazakhstan 31.4 43.4 71.7 71.0 71.4 70.4 77.2 78.7 80.9 82.6 83.3
Nur-Sultan c. 41.0 52.2 68.5 68.1 68.9 86.9 89.2 90.1 90.1 92.3 95.3
Almaty c. 49.0 63.3 71.6 73.1 73.6 80.9 86.2 87.1 87.7 89.5 92.9

a wide range of opportunities. In turn, it leads to
strengthening the effectiveness of management
in all areas of economic activity. In the last years,
the growth of ICT and distribution of new types of
services over networks led to the creation of new
market practices in Kazakhstan.

Further, we propose considering the indicators
of Internet access in the regional context, includ-
ing broadband and mobile Internet (Table 1).

It should be highlighted that the data show
the proportion of Internet users aged 16—74 years
by regions of Kazakhstan. Most of the territories
of Kazakhstan have a high level of ICT use in or-
ganisations and households. This suggests that
Kazakhstan places significant emphasis on the
growth of ICT sector. Additionally, the level of
Internet users has grown significantly in many re-
gions of Kazakhstan during the period from 2010
to 2020. Thus, in 2020, high level of ICT use was
typical for the following regions of Kazakhstan:
Nur-Sultan city (95.3 %), North-Kazakhstan
(94.6 %), Almaty city (92.9 %), Kostanay region
(87.2 %) and Aktobe (89.4 %). This clearly shows
that the degree of digitalisation in these regions is
much higher than in others. In turn, a low level of
use was recorded in three regions of Kazakhstan:
Akmola (85.6 %), West-Kazakhstan (84.2 %), and
Kostanay (87.2 %).

Based on the percentage of the number of
Internet users, it was revealed that many regions
of Kazakhstan are characterised by growth trends.
At the same time, the ICT market of Kazakhstan
showed the following trends:

Ekonomika Regiona [Economy of Regions], 18(2), 2022

1) The number of users of Internet services
for data transfer through programmes that pro-
vide communication services (for example, Viber,
WhatsApp, Telegram, Skype, etc.) is increasing.

2) The volume of local telephone services and
long-distance and international communications
has been reduced.

The reason for these changes is the distrib-
uted use of the Internet. The country’s popula-
tion is increasingly using the Internet as a con-
nection tool due to its low cost compared to mo-
bile and fixed communications. In the meantime,
the growth rate of Internet services does not co-
incide with the growth rate of Internet traffic in
Kazakhstan. According to estimates, internet traf-
fic in Kazakhstan is growing annually by 200 %.
The reason for this discrepancy is that mobile op-
erators annually reduce tariffs for Internet access
services. In this regard, given the high growth
rate of Internet traffic, operators are encouraged
to focus on increasing the number of IT services,
as this type of service has good potential in our
country.

The portal of the electronic government of
Kazakhstan — Egov.kz — deserves special atten-
tion. This digital resource is a progressive infor-
mation structure designed to facilitate the interac-
tion of state power with the country’s population
in many territories of Kazakhstan. E-government
is based on a distributed ICT infrastructure de-
ployed nationwide. Egov.kz is part of the admin-
istrative reform, digital transformation set by the
principles of the digital economy.
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Fig. 1. The percentage of expenditures on ICT production in Kazakhstan for 2020

4.2. Estimation of ICT Production Cost

The main value of the analysis of ICT effec-
tiveness is the degree of costs to produce ICT.
Expenditures on ICT show the actual costs ex-
pressed in cash for developing, acquiring, imple-
menting and using ICT.

In our scientific study, ICT expenditures are
grouped as follows:

— acquisition of software (purchase of ready-
made software of all types, operating systems,
translators and compilers, software design and de-
velopment tools, and other auxiliary tools neces-
sary for developing software on their own);

— independent software development within
the organisation;

— training of human resources related to the
use and implementation of ICT (payment for
training services for specialists and employees of
the organisation, if retraining is not included in
the sheet of their job responsibilities and is paid
separately);

— payment for the services of third-party or-
ganisations and specialists related to ICT (pay-
ment for ICT services provided by a third-party
organisation that performed work under civil law
contracts, except for the cost of communication
services and staff training).

Table 2 presents the costs of ICT production
from 2010 to 2020.

According to the data for 2010-2020, the level
of costs to produce ICT has grown 2.6 times. Thus,
in 2010, the level of costs to produce ICT was es-
timated at 147.54 billion KZT. In turn, in 2020, the
level of costs amounted to 388.93 billion KZT. In
addition, most of the cost goes to the acquisition
of software and a third-party organisation’s pay-
ment for services.

Hereinafter, the goal of the research is to assess
the costs of the different regions of Kazakhstan on
ICT in order to identify promising areas that have
regional competitive advantages. The information
base of the study was composed of data for the re-
gions of Kazakhstan by 2020 (Fig. 1).

The data demonstrate that, in the regional con-
text, ICT costs are presented rather randomly. The
largest and most significant increase in ICT pro-
duction costs in 2020 was observed in two regions
of Kazakhstan: Nur-Sultan city (38.60 %) and
Almaty city (21.58 %). In monetary terms, 84.4
billion KZT was spent in Almaty city and 150.1 bil-
lion KZT in Nur-Sultan city. Moreover, territories
with the lowest degree of ICT production costs are
highlighted: Akmola (0.95 %), North-Kazakhstan
(0.82 %), Zhambyl (0.6 %). This is causing the low

Table 2
Expenditures of ICT production in Kazakhstan from 2010 to 2020, in billion KZT

2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Software acquisition 27.3 | 23.7 34.5 21.3 32.9 69.2 37.1 75.0 52.3 55.7 64.7
Independent software
development within the | 2.18 2.0 3.8 5.5 3.3 8.7 11.6 10.9 5.2 13.1 17.3
organisation
Staff training 1.4 1.4 2.2 34 1.8 1.4 1.3 11.8 2.1 8.1 1.4
Payment for third-party | 5 | 550 | 517 | 353 | 465 | 36.6 | 78.6 | 105.1 | 107.5 | 121.7 | 165.3
ICT related services
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Fig. 2. The percentage of the population in Kazakhstan with the skills to use a personal computer, smartphone, tablet, laptop
in 2020

level of economic growth in these regions and the
insufficient level of development of ICT infra-
structure. The indicators of Zhambyl and North-
Kazakhstan regions are especially low, where the
cost of ICT production amounted to 2.3 billion
KZT and 3.2 billion KZT, respectively.

An analytical review of the actual situation in
the field of ICT production costs shows that the
role of digital and communication technologies is
growing in Kazakhstan. Total cost of ICT in 2020
increased twice in comparison with 2010. It can be
stated that the ICT industry is developing rapidly
in Kazakhstan. Moreover, it should be noted that
the tendencies of growth of the ICT sector are un-
balanced in the regional context. Indeed, a great
deal of ICT expenditure accounts for ICT account
for two cities of republican significance, namely,
Nur-Sultan city and Almaty city. Regions of this
type are distinguished by a high degree of infra-
structure components of ICT. Therefore, these cit-
ies have regional competitive advantages in the
field of ICT development.

4.3 Assessment of digital literacy in Kazakhstan

Today, the digital economy opens enormous
opportunities that provide the transition to a new
technological and industrial structure of Industry
4.0, while exacerbating the problems of digital in-
equality between different segments of the pop-
ulation. In this regard, many Kaznet users are at
risk and need to be educated in the proper use of
ICT. Moreover, one of the essential tasks of na-
tional security becomes the problem of universal
digital literacy of the population of Kazakhstan.

The degree of digital literacy is assessed in or-
der to investigate the degree of digital knowl-
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edge and the willingness of the population of
Kazakhstan to use ICT. In addition, an analysis of
the degree of digital literacy will allow us to fix the
imbalances in the development of the digitalisa-
tion of Kazakhstan regions’ economy. Moreover,
the study will provide not only an average analysis
of the degree of digital knowledge, but also reveal
the development index of each region, thereby al-
lowing us to compare these parameters and find
the most attractive regions in the field of ICT.

Insufficient penetration of wired telephony
and the lag in providing families with home com-
puters have become the leading causes for the de-
lay in the growth of ICT in the western territo-
ries of Kazakhstan. As a result, cheap mass tech-
nology is inaccessible for a significant number of
Kazakhstan’s households.

In general, a basic set of knowledge and skills
of the population of Kazakhstan was evaluated
here in the following categories:

1) solution of the problems encountered in
protecting the computer and personal data;

2) the use of software and hardware solutions
in professional activities;

3) the use of various digital devices (digital
cameras, digital video cameras, webcams, digital
television, DVD players, projectors).

Figure 2 shows the proportion of the popu-
lation of various Kazakhstan’s regions with the
skills to use a personal computer, smartphone,
tablet, laptop via the Internet.

According to the presented data, almost all
regions of Kazakhstan demonstrate high rates
of having the skills to use a personal computer,
smartphone, tablet, and laptop via the Internet.
Thus, the following regions of Kazakhstan demon-
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strate their skills to a greater extent: Nur-Sultan
city (90.4 %), Almaty city (88.7 %) and Almaty re-
gion (86.0 %). At the same time, average indica-
tors were recorded in Kyzylorda (82.4 %), Kostanay
(82.2 %), and Atyrau (81.7 %), respectively. In gen-
eral, a basic set of knowledge and skills of the pop-
ulation of Kazakhstan is evaluated here in the fol-
lowing categories:

1)using a personal computer, smartphone,
tablet, laptop;

2) using standard programmes (text and table
editors and so on);

3) receiving services through the Internet.

Based on the analytical review, Kazakhstan is
adapting to new conditions for the functioning of
the ICT sector. In this connection, the develop-
ment of the ICT market has outlined the follow-
ing trends.

Firstly, most of the territories of Kazakhstan
have a high level of ICT use in organisations and
households. The data from 2010 to 2020 show
that the level of Internet users has grown signifi-
cantly in many regions of Kazakhstan. According
to the data presented, the leader was clearly de-
fined — this is Nur-Sultan city (95.3 %). This is
not surprising since the network of data process-
ing centres in the interests of government agen-
cies and large corporations is actively expanding
in the metropolitan region, which has a positive
effect on the ICT market. However, based on the
Internet access indicators during the tenth pe-
riod from 2010 to 2020, it is quite obvious that
Kazakhstan is pursuing an active policy to in-
crease the digital literacy of the population and
the degree of digital flows.

Secondly, in the regional context, ICT costs
are presented rather randomly. An analytical re-
view of the actual situation in the field of ICT pro-
duction expenditures shows that the role of digi-
tal and communication technologies is growing in
Kazakhstan. It can be reasoned that the ICT indus-
try in Kazakhstan is rapidly developing. Moreover,
it should be highlighted that there are unbalanced
development trends in the ICT sector in the re-
gional context. Therefore, most of the expendi-
tures of ICT are in 2 cities of republican signifi-
cance (Nur-Sultan city and Almaty city). Regions
of this type have shown a high level of infrastruc-
ture and all components of ICT. Therefore, these
cities have regional competitive advantages in the
field of ICT development.

Thirdly, the regions of Kazakhstan demon-
strate high rates of having the skills to use a per-
sonal computer, smartphone, tablet, and laptop
via the Internet. Thus, in 2020 the following re-
gions of Kazakhstan demonstrate their skills to a

greater extent: Nur-Sultan city (90.4 %), Almaty
city (88.7 %), and Almaty region (86,0 %).

Fourthly, there are backward regions, i. e., re-
gions with low potential for developing the in-
frastructure. In particular, these are regions of
Kazakhstan with low ICT indicators.

It is possible that the rapid transformation of
the economy, which creates new opportunities
for engaging in various digital and ICT, is ben-
eficial for Kazakhstan’s households who are able
to use these opportunities. The main reasons for
the lag in some regions of Kazakhstan in the de-
velopment of ICT were the relative lag in provid-
ing families with home computers, the lack of
penetration of landline telephony, and, as a re-
sult, the inaccessibility of cheap mass technology
for a significant number of Kazakhstan’s house-
holds. Nevertheless, there are significant imbal-
ances in the accessibility of services for inhab-
itants of diverse country regions. An increase in
Internet penetration may contribute to the in-
tensive development of E-commerce and digital
content.

Nevertheless, this is merely a hypothesis at this
step. Further, the study is required to throw light
on these issues. The final part of this research has
concerned with explaining the observed level of
the ICT localisation and the strength of the ag-
glomeration effect.

4.4 Analysis of the Degree of ICT Industry
Localisation in Kazakhstan

We propose to analyse the degree of locali-
sation of the regions of Kazakhstan in the ICT
sphere according to the methodology proposed
above. Krugman localisation index (KLI) can show
positive and negative estimation results in devel-
opment dynamics. However, negative values in the
dynamics of development are explained by une-
qual weight in various parts of the distribution:
the greater the value of the regional localisation
index, the higher the concentration of industry in
the region.

Next, we intend to evaluate the localisation
of the industry. Thus, we have identified attrac-
tive regions for the ICT industry by using the con-
verted Krugman localisation index (KLI). All the
indices used to evaluate the industry localisation
have absolute units. Collected data for the estima-
tion have been taken from the statistical informa-
tion of the Committee on Statistics of the Republic
of Kazakhstan.

Further, the indicators of specialisation of the
ICT industry for all other regions of Kazakhstan
were calculated. The estimation results are sum-
marised in Table 3.
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Table 3
Estimated indicators for the ICT industry in Kazakhstan by 2010 and 2019
. Estimated indicators (KLI) Estimated indicators (HHI)
Region of Kazakhstan 2010, in parts 2019, in parts 2010, in parts 2019, in parts

Atyrau — — — —
Aktobe 0.1978 0.2311 0.0771 0.0176
Akmola 0.0031 0.0028 0.0001 0.0012
Almaty region 0.0102 0.0115 0.0003 0.0002
East-Kazakhstan 0.0021 0.0045 0.0004 0.0013
West-Kazakhstan 0.0402 0.0513 0.0012 0.0156
Zhambyl 0.0014 0.0012 0.0002 0.0019
Karaganda — 0.0338 — 0.0144
Kostanay — — — —
Kyzylorda — — — —
Mangistau — 0.0091 — 0.0006
Pavlodar — 0.0014 — 0.0003
North-Kazakhstan 0.0212 0.0119 0.0053 0.0271
Turkestan 0.0052 0.0063 0.0001 0.0033
Almaty city 0.6832 0.5847 0.0825 0.0756
Nur-Sultan city 0.0391 0.4564 0.0013 0.0633

Analysis of the regional specialisation of
Kazakhstan allowed us to conclude the following.

First, according to calculations in the field of
ICT, the most specialised region is Almaty city
(about 70 % of the total ICT output). In general,
the conclusions obtained are logical because there
are many ICT companies in Almaty (Logycom,
Asia-Soft, Ak-Cent Microsystems, Favor-IT, Real-
Soft, etc.). This region has good indicators of dig-
ital literacy and ICT use by the population, in-
vestment potential, and a high level of human
resources. Almaty city is a place for competi-
tive, export-oriented, and technological produc-
tion of goods (including services) in the field of
ICT. Moreover, the products of Almaty developers
are in demand not only in Kazakhstan but also
in many CIS countries and some European coun-
tries. It should be emphasised that, in 2019, the
estimates of Almaty city were lower than those
in 2010, according to estimated results (KLI and
HHI). The declining trend in growth rate is as-
sociated with reducing the cost of ICT projects,
the reduction in investment and a decrease in
demand.

Second, according to the results, the three av-
erage specialised regions of Kazakhstan are iden-
tified: Nur-Sultan city, Aktobe and Karaganda. In
these regions, work has intensified, individual ICT
development plans are established, and problems
and pathways to solve them are discussed. In gen-
eral, the planned support includes assistance in
attracting direct investment, ensuring participa-
tion in international exhibitions, providing sup-
port measures within the Astana Hub, promoting
data centres, developing 5G and more.
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Third, there is a group of outsider regions, i. e.,
regions with a significant lag in developing ICT
infrastructure. It turned out that not all areas of
Kazakhstan have a sufficient level of ICT devel-
opment. Based on Kazakhstan’s statistical data
for 2010-2019, we can talk about the presence of
different types of territories according to the de-
gree of availability of digital technologies, start-
ing from the accessibility of the volume of prod-
ucts produced to the complete absence. In certain
regions, there is no productivity in the field of ICT,
such as Atyrau, Kostanay and Kyzylorda. These re-
gions still do not have the necessary ICT develop-
ment level, which limits the ability of the popula-
tion to find work, improve their economic condi-
tion, access digital services, establish social ties,
get education, etc.

Looking at the above and the analysis con-
ducted, the level of ICT growth in different re-
gions of Kazakhstan is significantly differenti-
ated and has various indicators. That is why for
Kazakhstan, like any other country, it is impor-
tant to overcome the problem of digital inequality
and ensure the development of ICT in large cities
and backward regions. Solving this scientific prob-
lem will allow us to determine the readiness of any
region for digitalisation, identify leading regions
and disseminate their experience, as well as man-
age the development of digital infrastructure of
various types of territories, tracking the dynam-
ics of the process over time. On the one hand, the
need to determine the level of digitalisation of any
territorial entity is the necessary condition for the
project’s development. On the other hand, there
is a need to decrease digital disparity and create
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communication among the population in the var-
ious regions of the country. In general, Almaty
city, Nur-Sultan city, Karaganda, and Aktobe are
attractive regions for the growth of ICT. Such ar-
eas will be favourable “growth poles”, oriented to
transfer high technology and knowledge to the
vast periphery of the country.

5. Conclusions

According to the literature review, it becomes
clear that attention should be paid to the analy-
sis of the digitalisation of various territorial en-
tities. This will allow researchers to identify the
leading regions, disseminate their experience and
implement the process of managing the devel-
opment of digital infrastructure of various types
of territories, tracking its dynamics over time.
Currently, there are no unambiguous answers to
these questions. It is necessary to analyse the de-
gree of digitalisation of various types of territories
in Kazakhstan in order to fully present and sys-
tematise the ongoing processes for the CIS coun-
tries and other developed countries that are ready
for complete digitalisation. Based on the analyti-
cal review done, it is clear that Kazakhstan is ad-
justing to the ICT sector’s new operating condi-
tions. Therefore, following development trends in
the ICT- market are expected.

First, most of the territories of Kazakhstan
have a high level of ICT use in organisations
and households. During the period from 2010 to
2020, the level of Internet users in many regions
of Kazakhstan has grown. According to the data
presented, the leader was clearly defined — this
is Nur-Sultan city (94.6 %). This is not surpris-
ing since the network of data processing centres
in the interests of government agencies and large
corporations is actively expanding in the metro-
politan region, positively affecting the ICT mar-
ket. The internet testifies to the growing role of
ICT in the regions of Kazakhstan. There has been a
sharp increase in Internet users in 2010 and 2020,
respectively, 31.6 % and 89.0 %. This is obvious
since Kazakhstan is pursuing an active policy to
increase the digital literacy of the population and
the level of information flow.

Second, in the regional context, ICT costs are
presented rather randomly. A review of the cur-
rent situation in the field of ICT production costs
shows that the role of digital and communication
technologies is growing in Kazakhstan. It can ar-
gued that the ICT industry is developing rapidly
in Kazakhstan. Moreover, it should be emphasised
that the development trends of the ICT sector be-
come unstable in the regional context. Thus,
most ICT expenditures are accounted for two cit-

ies of republican significance, namely, Nur-Sultan
city and Almaty city. A high level of infrastruc-
ture and all components of ICT characterise re-
gions of this type. Therefore, these cities have re-
gional competitive advantages in the field of ICT
development.

Third, the regions of Kazakhstan demon-
strate high rates of having the skills to use a per-
sonal computer, smartphone, tablet, and laptop
via the Internet. Thus, the following regions of
Kazakhstan demonstrate their skills to a greater
extent: Nur-Sultan city (90.4 %), Almaty city
(88.7 %) and Almaty region (86.0 %).

Fourth, there is a group of outsider regions,
i. e., regions with a significant lag in developing IT
infrastructure. In many areas, there is no produc-
tivity in the field of ICT, such as Atyrau, Kostanay,
and Kyzylorda. These regions still do not have the
necessary ICT development level, which limits the
ability of the population to find work, improve
their economic condition, access digital services,
establish social ties, get education, etc.

In this fashion, after evaluating the digitalisa-
tion potential of the Kazakhstani regions, we con-
clude that the regions of Kazakhstan have vary-
ing levels of ICT development, which is why they
have different prerequisites and prospects for dig-
italising their economy. Accordingly, Almaty city,
Nur-Sultan city, Karaganda, and Aktobe regions
have high digitalisation potential. Among those
regions with a high digitalisation potential of the
economy, Pavlodar and Kyzylorda regions can be
mentioned, whereas Zhambul, Akmola, Karaganda
North-Kazakhstan, West-Kazakhstan, Mangistau
and Atyrau have the lowest digitalisation poten-
tial. The underdevelopment of ICT causes such a
lag in opportunities of these regions. Insufficient
provision of the households with personal com-
puters and low penetration of wired telephony
make the cheap mass technology less accessible
for a notable amount of Kazakhstan’s citizens.
Moreover, an observable imbalance in the acces-
sibility of various ICT services and the growth in
the Internet penetration levels in those regions
will contribute to the extension of E-commerce
activities.

The above information and the conducted
analysis present refutations and evidence of the
hypothesis proposed earlier. We proceeded from
the scientific suggestion that digitalisation pro-
cesses are beginning to develop in Kazakhstan,
and that there are specific sources for the develop-
ment of ICT. Thus, we can argue the benefits and
drawbacks of the following suggestion. The weak
diversity of the region’s economy and the back-
wardness of ICT infrastructure were negative fac-
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tors in developing the ICT market. On the other gree of the public digitalisation and ICT market. It
hand, the positive factor is the presence of various should be emphasised that our hypothesis proved
programmes for the ICT development. Kazakhstan to be accurate, as evidenced by the analysis and
is actively working to raise the development de- results obtained.
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