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Abstract. In Kazakhstan, the implementation of individual Smart City initiatives began more than ten years ago.
Comprehensive goal setting was carried out in 2017 as part of the Digital Kazakhstan state program, and a comparative
rating for the cities is being calculated from 2020.

The article describes major factors that influence stakeholders' expectations and limitations associated with the
unbalanced penetration of Smart City technologies. The article substantiates the need to adjust the national policy and
change priorities for successful Smart City projects.
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AnpaTtna. KasakctaHga Smart City xeke 6actamanapblH Xy3ere acbipy OH XbifiAaH actaM yakbIT OypblH 6acTanfaH.
«Undpnbl KasakctaH» MemnekeTTik 6argapnamachkl ascbiHaa 2017 Xbinbl KelleHdi MakcaT Kot kyprisingi, 2020
XbingaH 6actan kananap GoMblHWA canbicTeipManbl PenTuHr ecentenyae. Makanaga myggeni TapantapAblH
KyTynepiHe acep eTeTiH Heri3ri paktopnap meH Smart City TexHonornsinapblHblH, TEHrepiMci3 eHyiHe 6annaHbICTbI
wekTeynep cunatTtanfaH. Makanaga cetti Smart City x)xob6anapsbl yLUiH yNTTbIK cadgcaTtTbl Ty3eTy xaHe 6acbiMabIKTapabl
e3repTy KaXeTTiniri Herisgeneai.

TywniH ce3pep: Kkana MeHeoKMEHTI, cMapT Kana, cyxbaTtrap, WeHeyHiKTep, TyPaKTbinbIK.

JEL koabl: O35

AHHoTaumsA. B KasaxctaHe peanusauusi otaenbHbix uHuumatue Smart City Havanace Gonee gecaty net Hasag.
KomnnekcHoe LernenonaraHve nposefdeHo B 2017 rogy B pamkax rocnporpammbl «Lindposon KasaxctaHw», ¢ 2020
roga paccy1TbiBaeTCs CPaBHUTEMbHBIN PENTUHT Mo ropoaaM. B ctaTbe onncaHbl OCHOBHbIE (DaKTOPbI, BAMSOLWME Ha
OXMAAHUSA CTENKXONAEPOB N OrpaHNYEHUs], CBA3aHHbIE C HeCcOanaHCMPOBAHHLIM NMPOHUKHOBEHMEM TeXHOMormn Smart
City. B cratbe 060CHOBbIBAETCS HEOOXOAMMOCTb KOPPEKTUPOBKM FOCYAapCTBEHHOW MOMUTUKA U U3MEHEHWS
NPUOPUTETOB AN yCMeLwHbIX npoekToB Smart City.

KnroueBble crnoBa: CUTU-MEHEIXKMEHT, YMHbI ropof, UHTEPBbIO, YAHOBHMKU, YCTONYMBOCTD.

JEL kop: O35

Introduction

Each city is a unique system of
systems with a common goal to improve
people's living conditions and advance
human well-being (Gardner, 2017). Given
that Smart City's introduction is based on
progress or even a revolution in information
and communication technologies, there is a
natural bias toward technological
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innovations, a shift in the ratio of social and
technical aspects of development
(Kopackova, et al., 2017). This situation is
especially typical for cities at the initial stage
of implementing Smart City (Lu, et al., 2019).
The standards used in Smart City's field
allow us to compare technology
implementation quality and level in a
reasonably limited range of impact (domains)
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(Lai, et al., 2020).

Current discussions about the need to
implement Smart City are twofold. On the
one hand, Smart cities are presented as the
only correct solution or panacea for solving
urban problems. On the other hand, there is
an understanding that Smart City is expected
to lead to societal change, with cities having
to adapt to new technologies to mitigate the
social impacts of changes (Goi, 2017).

The Smart City concept has not yet
encountered the problems mentioned above
in Kazakhstan, as the plans focus mainly on
developing telecommunications
infrastructure  (The Parliament of the
Republic of Kazakhstan, 2020; Dubirova, et
al., 2019).

Since the 2010s, development
strategies have focused on infrastructure
development, and only in a few cities do
citizens feel the smartification. In recent
years, pollution problems, the inefficiency of
administrative services, inefficient
management, and the high cost of services
in housing and communal services have
been on the agenda of interaction between
society and the state (The President of the
Republic of Kazakhstan, 2018).

According to official data, the level of
urbanization in Kazakhstan is 59.6%, and
there is a significant regional variation: from
245% in Almaty region to 80.8% in
Karaganda region. The country-level is very
low, and in the Urban Population Index 2019,
Kazakhstan ranks 103rd out of 195 countries
globally (World Bank Data Bank, 2020).

By 2050, the Belt and Road countries'
population is expected to grow to 64% (Liu,
et al, 2018). For Kazakhstan, the expected
growth is evaluated from 21.4 (Starr, et al.,
2016) to 22.4 million people by 2040 and the
level of 24.0 million people by 2050 (World
Population Prospects, 2019).

Since 2017, the Kazakhstan
government has been implementing the
«Digital Kazakhstan» program, which

partially determines the developing smart
cities' policies. The goals are to digitalize the
economy and the state, develop the «Digital
Silk Road» initiative and human capital, and
create an innovative ecosystem. It is
assumed that the state will act as a catalyst
for development in each block.

Data describing the current urban
development level was collected and
assured by semi-structured interviews with
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experts and city managers. According to the
administrative division, there are 88 cities in
Kazakhstan, with 48 regional significance
cities among them (Committee on Statistics
of the Ministry of National Economy of the
Republic of Kazakhstan, 2020b). The entire
urban population at the beginning of 2020
was 10.938 million people, or 58.7%
(Committee on Statistics of the Ministry of
National Economy of the Republic of
Kazakhstan, 2020a).

Within the framework of this work,
Kazakhstan's Smart City projects' focus was
studied, their compliance with global trends
in the smartification of cities, and General
changes in socio-technical systems at the
national and urban levels.

Identifying differences related to
different initial situations and development
goals of different cities allows us to assess
the achievability of the declared goals of
smartification. This approach makes it
possible to assess the state's efforts to
promote industrial development and
understand the changes in society due to
increasing the level of technology. The
research questions are as follows: what, if
any, signs of unbalanced efforts indicate the
need to transform urban development
policies from a socio-technical perspective?
Does the articulated approach consider key
stakeholders' expectations of smart
development in Kazakhstan's cities?

The government portal presents the
Smart City rating for the largest Kazakhstani
cities, including more than 110 indicators in
11 areas: health, education, security,
transport, social spheres, ecology, business
and tourism, utilities, construction, and
agriculture (Government portal, 2020). The
list of indicators also contains about 20
indicators that characterize the intensity of
technology use. The most developed cities
are Almaty and Nur-Sultan, which have
made significant progress on the indicators.

This paper evaluates the stakeholders'
expectations and features of Kazakhstan's
digital agenda concerning the development
of urban systems and the introduction of the
Smart City concept based on the progress of
technological, managerial, and socio-
technical parameters. From an applied point
of view, it is recommended to change policies
and approaches for the Smart City concept
implementation. This experience may be
useful for city managers as a starting point
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for (re) developing plans and smart city
projects.

Literature Review

Most of the studies devoted to the
implementation of Smart cities have been
conducted relatively recently and, at the
same time, reflect the need to raise
awareness in academic and political circles
on the implementation of truly smart and
sustainable cities (Yigitcanlar, et al.,2019).

For example, Tan, S. Y., Taeihagh, A.
on a study of 56 cases of introduction of the
concept of Smart City in developing countries
show that it is necessary to conduct socio-
economic, humanitarian, legal, and
regulatory reforms simultaneously with
technological innovations (Tan, et el., 2020).

Odendaal, N. proves that information
and communication technologies stimulate
quality management development and
create  conditions for growth and
amplification (Odendaal, 2003).

Examples of several European cities
described by Cortés-Cediel, M. E., Cantador,
l., Bolivar, M. P. R. argue that smart cities
complement smart government. In particular,
it is noted that new technologies can make
the government more open and bring it
closer to understanding citizens' needs
(Cortés-Cediel, et al., 2018).

Shalbolova U., Kenzhegaliyeva Z.,
exploring Kazakhstan's case, determines
that it is necessary to coordinate urban
development policies at national and local
levels (Shalbolova, 2019).

Bibri, S. E., Krogstie, J. proved that the
success and sustainability of smart cities are
provided by the legitimization of the use of
information and communication technologies
at the level of institutional, social relations
and also depends on the efforts of
transformation, the change in the ratio of
competences and powers (Bibri, et al.,
2017).

A study conducted by Yigitcanlar T.,
Kamruzzaman M., Foth M., Sabatini-
Marques J., da Costa E., loppolo G.
identified three problem areas in the
implementation of Smart City:
technocentrism, practical implementation
difficulties, and the trial-and-error approach
itself (Yigitcanlar, et al., 2019).

Studies determine the directions of
solving urban problems using smart
technologies, involving citizens in developing
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ideas and solutions and indicate that the
implementation of Smart City is a challenge
for city management and the state as a whole
(Kirimtat, et al., 2020).

The development of European cities
makes it possible to rank them according to
various parameters, compare achievements
in terms of technology efficiency, citizen
involvement in management, and other
parameters (Yeh, 2017; Sikora-Fernandez,
2018). Studies on the implementation of
Smart City in developing countries reflect
significant variability in technologies (Shen,
et al., 2018; Dameri, et al., 2019). Cities that
have chosen the path of Smart City
development vary significantly in their level of
achievement (Aina, 2017; Junior, et al.,
2018; Turgel, et al., 2019).

Thus, research can be divided into
three categories. The first one defines the
essential characteristics that define Smart
City, strategic parameters of urban
development, and main directions of
development (Giffinger, et al., 2007). The
second one details procedures, individual
components, and development indicators
(Albino, et al.,, 2015; Anthopoulos, et al.,
2016). The third category forms an
understanding of the need to assess Smart
City's quality based on changes in the level
of openness, proactivity of citizens, and
smart management (Lee, et al., 2014).

Several studies conduct a comparative
analysis of urban development based on a
set of criteria (Silva, et al, 2018).
Comparison is possible for various
parameters (Huovila, et al., 2019). Still, in
this paper, we consider the parameters of the
top level of the Smart City taxonomy: the
coincidence or difference of development
goals, key elements and methods or
development plans, the balance ratio of
technology efficiency and social orientation.

The basic guiding document for the
implementation of the concept of smart cities
in Kazakhstan is a government program that
defines the following goals "designed to
accelerate the development pace of the
Kazakh economy and improve the quality of
our citizens life" (The Parliament of the
Republic of Kazakhstan, 2020).

Research Methodology

In this work, we wused official
documents, statistical data, information from
articles describing the level of development
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of the Smart City concept in Kazakhstan, and
data on the Smart City rating of cities in
Kazakhstan in 2020.

Critical stages of the methodology
used: expanded categorization of the list of
indicators used to assess the development of
Smart cities in various cities and clarification
of research questions; development of
comparative analysis criteria that address
research questions, and assessment of the
level and prospects of development of
Kazakhstan's smart cities based on high-
level criteria. As part of the last stage, semi-
structured interviews were conducted with
employees responsible for implementing
Smart City projects in Kazakhstan's largest
cities.

The interviews were conducted in
October 2020, and specialists from Almaty,
Astana, Pavlodar, and Shymkent involved in
urban  development planning  were
interviewed. The purpose of the interview
was to obtain information from stakeholders,
clarify the parameters of implementing the
Smart  City  concept, goals, and
implementation plans, and receive
comments on the set of indicators used in the
Kazakhstan smart city rating.

The use of indicators defining a Smart
City's measurable characteristics requires
adjustment based on the research
hypothesis. Each indicator has a certain logic
and corresponds to a specific type of
characteristic or block of indicators (ITU,
2016; 1TU, 2018; Sharifi, 2019). As a method,
categorization of indicators allows analysis
and compares the development of cities,
despite the significant differences in the
taxonomies used. Combining and enlarging
categories of indicators enables the
maintenance of a balance between
excessive enlargement and detailing of
indicators; makes a process of interpretation
of results more applicable for decision-
making, especially in case of cross-value of
indicators (Huovila, et al., 2019).

Data and Analysis

The largest cities in Kazakhstan are
also regional centers, which determine their
role and status both in political and
administrative management and in the
system of allocating budget resources for
their development. There are only three large
agglomerations in Kazakhstan, with a total
population of just over 4.0 million people:
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Nur-Sultan (1.1 million), Almaty (1.9 million),
and Shymkent (1.0 million people).

According to the interviews obtained,
the directive nature of the planning of
implementing the concept of smart cities on
the initiative of the central government body
was confirmed. In the case of Nursultan and
Almaty, the implementation of individual
smart city projects was initiated before the
approval of the Digital Kazakhstan state
program. Successful security and transport
projects were used as examples and justified
projects to be replicated in other cities.

No program for the development of
digital cities contains points for motivating the
involvement of citizens in the city
management system. The interviewees
confirmed the technological bias towards the
development of smart cities. Separate
comments were received from interviews on
Pavlodar and Shymkent as cities with the
least developed ICT infrastructure. The cities
of Almaty, Shymkent, and Nur-Sultan set the
trend of smartification and determined the
requirements for changing the norms,
legislation, and standards of the Smart City
level. Other cities adopt experiences and
implement successful projects on a smaller
scale, such as Smart Akkol, Smart, and
others (Government portal, 2020).

According to the administrative
division, 40 cities in Kazakhstan have
national significance, and 48 are regional
importance cities (Committee on Statistics of
the Ministry of National Economy of the
Republic of Kazakhstan, 2020a). The total
urban population at the beginning of 2020
was 10.938 million people or 58.7%.

The main characteristics of the Smart
City implementation approach practiced in
Kazakhstan can be summarized as follows:
(1) demonstration of technologies in all cities
and promotion of the idea of technological
improvement, (2) focus on infrastructure
development, (3) breaking the goals and
existing conditions for implementing digital
solutions. The latter statement is very critical
since technologies cannot be immediately
applied to citizens' lives. Setting unattainable
goals leads to a distortion of perception and
loss of motivation to implement them.

National-level policies determine the
need to develop an urbanized territory, which
provides for the interaction of urban services
and automation of life support systems,
including the development of heat supply
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systems, water supply, sewerage, and the
housing and communal sector. It is planned
to introduce standard management systems
and architectures at the city level. The
implementation of the concept is
recommendatory, as it contains a list of
possible solutions to be applied. None of the
state planning system documents includes
direct funding for initiatives, and accordingly,
the design used does not ensure the
sustainability of Smart City implementation.
The projects’ success is also highly
guestionable, as there is no information on
the progress of new initiatives in the period
2018-2020.

Key elements of Smart City
implemented since 2017 in Kazakhstan
cover initiatives in the field of education,
healthcare, transport, urban administration,
economy and business, security, ecology,
housing, and communal services (Ministry of
Information and Communications of the
Republic of Kazakhstan, 2020; Ministry of
Internal  Affairs of the Republic of
Kazakhstan, 2020).

The Smart City rating of Kazakhstani
cities developed by the government
company includes more than 110 indicators
in 11 areas: health protection, education,
security, transport, social spheres, ecology,
business and tourism, public utilities,
construction, and agriculture (Government
portal, 2020). The development of
information and communication technologies
was also monitored by 20 indicators that
characterize technology use intensity. The
list of indicators used partially coincides with
those used in international practice (Lai, et
al., 2020; Huovila, et al, 2019).

Comparing the program documents'

objectives and the rating reveals the
discrepancy between the goals and
initiatives  declared in the program

documents and the criteria that monitor
progress in the implementation of Smart City
initiatives. It can be argued that there is a
bias towards monitoring infrastructure
indicators, indicators of physical
infrastructure availability, and not services or
services in the entire list. Thus, the approach
used in Kazakhstan distorts the signals in the
Smart City implementation management
system city.

The ratio of technological efficiency
and social orientation is also not observed.
Moreover, the implementation goals are not
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obvious and are dictated by the need to form
a service infrastructure. The Smart City
concept initiatives are limited to developing
"non-participative” factors, mainly focusing
on improving the state of infrastructure and
listing a set of technologies that can be
implemented theoretically without
considering the demand and availability of
financial opportunities.

The introduction of Smart City
technologies in many countries catalyzes the
development of democratic institutions, as it
implies the need for simultaneous
adjustment of the legislative framework,
policies, and organizational changes in the
public administration system.

In Kazakhstan, the imbalance of
measures is evident since no initiatives
provide real smatrtification, ensuring changes
in urban development management models
and interaction systems between citizens
and the state. The task of introducing
technologies to increase the responsibility of
city authorities for their decisions is absent.
Real smartification nowadays radically
increases the requirements for transparency
and the availability of competencies for
conducting a dialogue with the population in
the "city as a platform" format (Repette, et al.,
2021).

Specific problems in major cities are:

1) lack of integration of management
systems and projects Smart City as a result
of preservation of administrative nature of
activities of the city government;

2) the problem of low engagement of
citizens in the planning, despite the
permissible 2018 the possibility of forming a
participatory budget;

3) the lack of risk management
implementation of smart technologies and
impact assessment;

4) the lack of transparency of financial
flows generated by the use of modern Smart
technologies;

5) preservation of the archaic system
of distribution of powers and resources in the
city management system;

6) lack of mass participation of citizens
due to the underdevelopment of digital
channels of interaction and formal
application of the Institute of public hearings,
local self-government;

7) lack access to information,
knowledge, and experience in using Smart
City technologies, except for individual



MEMNEKETTIK BACKAPY XXOHE MEMJEKETTIK KbISMET

XanblkapanblK fblflbIMU-Tangay XypHarnbl

project reports.

The Smart City concept implies a
change in social relations, lifestyle, type, and
form of participants' actions. Simultaneously,
most of Kazakhstan's cities' announced
plans are declarative, without assessing the
created added value for citizens. The need to
balance the expectations of various players
involved in the implementation of the Smart
City concept is confirmed by several studies
(Kummitha, et al., 2017; Mora, et al., 2017,
Albino, et al., 2015) and determine the need
to refine strategies considering the real
needs of the parties (Richter, et al., 2015).

Since technologies alone cannot
ensure the consolidation of organizational,
human, institutional, and political factors to
create a real Smart City, it is necessary to
recognize the underestimation of human
impact factors in the current Smart City
development plans at the national level. It is
aso confirmed that links between the state
and civil society are weak, as stated by
recent researches (Iskakova, et el., 2021).

Currently, the concept of Smart City in
Kazakhstan does not cover the necessity of
change in legislation regulating citizens'
participation in city management processes.
There are no tools that ensure the application
of social inclusion components in Smart city
management in practice. Accordingly, the
stakeholders' expectations of more efficient
resource allocation should be prioritized.

The current Smart City implementation
approach in Kazakhstan is shifted towards
infrastructure  development and  the
promotion of individual projects promoted by
successful technology solution vendors. The
development planning system at the national
and urban levels does not fully consider the
need to stimulate demand for technology on
the part of citizens. None of the projects or
initiatives aim to change the status quo or the
relation model between citizens, businesses,
the state, or non-governmental
organizations. Therefore, there is a high
probability that citizens' expectations of more
involvement or citizen participation will not be
ensured.

Conclusion

The Smart City concept is the
technology of the future for Kazakhstan. The
potential allows addressing the upcoming
challenges of social and public changes. In
many cases, using modern technologies by
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default is considered the best solution to
problems. However, the city as a system of
systems should be constructed on citizens,
businesses, and city = management
expectations on processes changes and
interaction rather than on infrastructural
development.

Undoubtedly, the state's participation
in Smart City development is a positive factor
that signals city authorities and solution
providers about the need and opportunities
for engaged parties. The government
encourages investment by demonstrating
interest in implementing various solutions. It
is still necessary to manage and balance

smart services and technological
innovations, especially participatory
technologies and infrastructure

enhancement, city and citizens interaction
tools.

Numerous studies show that the smart
city implementation strategy significantly
improves city governance quality through
greater transparency, accountability, and
citizen involvement in decision-making
(Cabannes, 2004). Citizen participation
ensures a significant contribution to the
overall improvement of public administration
and the development of democratic
institutions (Paskaleva, 2009; Mendybayev,
2022).

In these policies, little attention is paid
to successful implementation's key factors:
involving citizens in  managing urban
development, assessing the real need and
effects of implementation, and creating
conditions for an interaction.

The rapid development of technologies
without ensuring the development of citizen
participation elements of Smart City will not
allow achieving the planned effects. A
combination of democratization processes
and the wuse of modern participatory
technologies would allow the young
generation of Kazakhstanis to develop the
necessary skills for sustainable development
of participation in public administration,
improve the quality of living and
competitiveness of each city on a regional
and global scale.

Real smart cities have a much longer
path of change to take than just
implementing technology. In Kazakhstan,
smart cities should take the risks of using
technology, eliminating the inequality of
stakeholders' positions in the development of
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the city, empowering ordinary citizens.
Thus, Kazakhstan will have to develop
more balanced interaction models between
the state, city authorities, and citizens in
promoting Smart City. It is necessary to
expand the list of priority projects to develop

Ne1 (80) 2022

environment, involving citizens in monitoring
and evaluating the policy and quality of an
urban project. The transition to more
complex models of interaction between
citizens and the city is inevitable and should
be used for cities' real smartification.

tools for joint planning of the urban
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