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The effectiveness of technology use based on “Smart city” concept

Abstract. Having introduced in the XX century, fast industrialization, emergence of intellectual
technologies and the leap to mass digitalization have given an impetus to global urbanization. In turn, this
process has changed city life. In order to maintain the connection and stability between the human and the
environment, big data, information and communication technologies (ICT), sensory and innovation
technologies, tools based on Internet of Things (IoT) and place of production has led new products and
services to expand. The industrialization and urbanization processes required cities to be flexible for
innovation technologies called “smart cities”.
The article is devoted to study “smart city” phenomenon in the Republic of Kazakhstan. Number of
approaches towards definitions of “smart city” has been analyzed, and the definition of “smart cities” has
been proposed on 3 parameters. The purpose of the work is to identify the technology introduction and
technology use peculiarities to solve city problems in Astana city. The result of innovation technology
introduction is becoming more predictable, i.e. technology availability is not a key to become “the smart” city.
The much more significant issue is whether the citizens use “technological and smart solution”, or it remains
unnecessary. Consequences of technology introduction have been analyzed. In addition, the effectiveness of
ICT use has been considered.
Keywords: urbanization, “smart city” concept, information and communication technologies, effectiveness
of technology.
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Introduction

Cities cover only 3% of terra firma of the whole globe (149,4 million square kilometers), but more
than half of the population of the earth inhabits this proportion especially. The proportion of urbanized
population was 55% in 2018, the same index increased up to 58,9% in 2019 (+3,9%), and there is a prediction
that it will reach 66% in 2050. Additionally, cities are center of economic development and cover 80% of
global GDP. It is connected with the fact that locations of production places, enterprises and plants are in the
cities and around them.

Cities around the world is moving and developing. In spite of dangerous ecological problems
(vehicle exhaust emissions, production scrap, contamination of water resources, deforestation), urban
population is growing. Figure 1 illustrates overall population and urban population in the Republic of
Kazakhstan between 2000 and 2022. It could be noticed that there is a growth of overall population in 2020 in
comparison with 2000 by 25%, whereas urban population increased by 30,2%. Comparing 2022 and 2020,
overall population rose by 4,6% while urban population grew by 9,6%
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Figure 1. The dynamics of overall population and urban population in the RK

Topicality of the study is explained by the fact that global urbanization level has significantly
increased in recent years. The growth of urban population has led to traffic collapse in cities. The pressure on
all city services such as healthcare, education, housing and utility, culture, etc. has increased. These issues
formed in city metropolitan areas are being solved by the help of human capital creativity, bright scientific
ideas, and partnerships, briefly by the help of “smart” solutions. Thus, products based on ICT undoubtedly
change city life. City is sensible, if the investment in human and social capital along with investment in ICT
infrastructure facilitate the sustained economic growth and high-quality life in context of the sensible
management of natural resources on the basis of population’s extended participation, the effective
promotion of innovation product of the territory and high availability of provided services.

Along with accelerated pace of life and innovative technology development, the concept of smart
city is getting more popular. The philosophy of smart city concept is a simple aspiration to increase city
quality by making urban residents’ life more comfortable.

Literature review

The first explanations about cities where technology use widely spreads were mentioned at the end
of 1980s. Global nets were forming at that period of time [1]. The term “smart city” was firstly employed by
R. Hall in his article called “The vision of a Smart city” in 2000. He pointed out that that concept of “smart
cities” is not limited with ICT, but it takes into account the needs of people and society [2]. A city, which
controls and integrates work of all its crucial infrastructures, including roads, bridges, tunnels, railways,
metro, communication systems, even enormous buildings, that are able to optimize their resources, to plan
preventive activities and control security as well as maximize utility services for their citizens.

Regarding the meaning of the word “smart”, every academician defines the notion of “smart cities”
in their own ways. Giffinger et al. determine the technology use in infrastructure as search and match of
smart solutions [3, p.11].

Technology and ICT are not considered as an only integral part of effective functioning of smart
cities, but it should be considered as one integral whole to provide opportunities [4]. Nam & Pardo [5] state
that: a smarter city infuses information into its physical infrastructure to improve conveniences, facilitate
mobility, add efficiencies, conserve energy, improve the quality of air and water, identify problems and fix
them quickly, recover rapidly from disasters, collect data to make better decisions, deploy resources
effectively, and share data to enable collaboration across entities and domains.

According to Boyd Cohen [6] a city must use ICT to gain “smart city” status. Moreover, measurable
indices of effectiveness should be set up. Meijer & Rodriguez Bolivar [7] promotes socio-techno synergy
driven by collaboration of smart people and smart partnership apart from smart technologies.

According to Cocchia [8, p. 17, 29, 35-36], “smart city” takes part in a number of aspects of city life. It
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should be available and open for all residents. The most significant peculiarity of the smart city is the
technology use. The opinion was claimed by Buhalis & Amaranggana [9, p.553-557]: “the basis of the smart
city is mainly formed by technology, that is why all local organizations, ICT and interactive services are
interconnected. The current actions in the smart city play an important role. This information is accumulated
by Internet of Things”.

Boes [10, p. 393], Kanter & Litow [11] underline that “smart city” is able to be perceived as “the
organic whole” and people, tourists and citizens are important aspects of the interrelated system.
Researchers claim that the smart city gives an opportunity to increase citizen’s quality of life. Thus, Boes [10,
p- 393] states that smart cities should not be directed to citizens only. Smart cities are able to adapt the
customer’s needs and to provide the individual services.

Research methods
The researchers such as Nam & Pardo [5] who define three main characteristics or parameters and
Albino et al. [12, pp.4-6] who explain the full definition of smart cities are presented in the list.

Table 1. “Smart city” parameters

Technology dimension Human dimension Institutional dimension
Technological revolution, intelligent
solutions, intelligent computing Management system, state,
technology, data analysis, Creativity, knowledge, skill, gift enterprises, academic institutions,
programming, ICT, intelligent local authorities and bodies
networks and remote transducers
Hall (2000),
Giffinger (2007),
Eger (2009),
Washburn et al. (2010), Eger (2010), .
liu (2011

Chen (2010), Harrison et. al (2010), Carag iu (2011),

. . Komninos (2011),
Harrison et al. (2010), Caragliu et al. (2011), Thite (2011)
Caragliu et al. (2011), Komninos (2011), .

. . Nam and Pardo (2011),
Komninos (2011), Thite (2011), Gartner (2011)6
Nam and Pardo (2011), Nam and Pardo (2011),
Thuzar (2011),
Gartner (2011), Gartner (2011) Cretu (2012)
Thuzar (2011), Thuzar (2011), ’
Guan (2012),
Cretu (2012), Guan (2012), .
.. . Barrionuevo et al. (2012),
Bakici et al. (2012), Barrionuevo et.al (2012), . ..
. . . Kourtit and Nijkamp (2012),
Barrionuevo et al. (2012), Kourtit and Nijkamp (2012), .
. .. . Kourtit et al. (2012),
Kourtit and Nijkamp (2012), Kourtit et al. (2012), IDA (2012)
IDA (2012), Lombardi et al. (2012), Marsal-Llacuna et 2,11 (2014)
Lazaroiu and Roscia (2012), Zygiaris (2013), '
Lombardi et al. (2012), Towsend (2013)
Zygiaris (2013),

Towsend (2013),
Marsal-Llacuna et al. (2014)

Note — Compiled by the authors based on data from the literature [12].

Based on researchers’ suggestion three parameters describing a smart city are offered as follows:

Technological parameter is to intellectualize information and communication technology integration
and physical infrastructure to control and effectively use city resources (to increase life quality, service
quality and effectiveness, to use resources and to reduce wastes).

Social parameter is a main subject of a smart city — human capital (highly qualified labor power,
well-educated citizens, workplaces that need research, creative activities and initiatives which are directed to
sustainable development).
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Institutional parameter is information openness of town hall, citizens’ participation in city control
work, information exchange between city control system and citizens and to produce solutions.

Smart city today is a well-functioning system with numerous interactive high technological units
and networks that cover literally all spheres of person’s life living in a such city. Smart infrastructure deals
with the questions of security, finance, education, transport, medicine, trade, social services, housing and
public utilities, tourism, that makes it an integral part of digital age. Thus, in order to be a participant of such
a system it is only necessary to have a smartphone with internet connection. More and more cities on the
map applying “smart city” philosophy as a main concept. Kazakhstan has been applying actively the most
advanced directions of urban infrastructures for several years.

Although some investigators are trying to understand how to reorganize urban system [13], there
has not been a specific methodology allowing to integrate all subsystems of SC system yet. A number of
conceptual models were suggested to accomplish the objective: [14] it is claimed that suggested approaches
in literature were frequently not complete, integrated, and informative. They pointed out the absence of
uniformity in designing and defining SC concept as well as the absence of designed model assessment
methodology. The Republic of Kazakhstan applied as a basis six directions of “Smart city” development
proposed in investigation by Regional research center by Vienna University of Technology in 2007. “SMART
city” concept was designed in Kazakshtan to apply smart technologies (Figure 1). In the center of SMART
city mission is humans and their needs.

The development of The openness of civil
citizen’s competence and servants, the increase of
the establishment of the effectiveness of state
conditions to form gofé‘ﬁﬁgﬁce structure activities; the
individual profit. quality of state services.
Providing  safety and Ssofgzgl soomart
security of city citizens and
guests at a high level; Smart The increase of the
development of Astana as a Astana competitiveness and
regional cultural center; stability of the capital;
improvement of the welfare Smart living S forming it as a Eurasian
of the population; providing transport business center.
healthy and sporting
lifestyle. _Smart
The maintenance of clean environment

. The development of ICT
environment; development and Commu};icationS' the
of public space by development ’ of
transformation of the city I
surrounding. ]

Figure 1. “SMART city” concept in Kazakshtan

Digitalization of main republic city is carried out by “Astana Innovations” company. Its plan is

further promotion of mobile application payment services which is used by over 2,000 people, by the way
[15]. Initially, it is supposed to develop 5 large cities — Smart Astana, Smart Karaganda, Smart Shymkent,
Smart Almaty, Smart Aktobe. Currently the projects are implementing in the rest districts of Kazakhstan. In
2017 the following key spheres were defined for each region according to development peculiarities:
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Table 2. Regions of Kazakhstan and their priority areas

No. Region Priority areas

1 Astana city Security, Housing and Public Utilities
2 Almaty city Transport, Smart Management
3 Akmola Region Tourism, Ecology
4 Aktobe Region Social sphere, Healthcare
5 Almaty Region Transport
6 Atyrau Region Smart Management

7 East Kazakhstan Region Ecology, Housing and Public Utilities
8 Zhambyl Region Security
9 West Kazakhstan Region Housing and Public Utilities, Healthcare
10 Karaganda Region Healthcare

11 Kostanay Region Agriculture

12 Kyzylorda Region Smart Management

13 Mangystau Region Education

14 Pavlodar Region Education, Business (Industry)

15 North Kazakhstan Region Agriculture , Housing and Public Utilities
16 Turkistan Region (former South Kazakhstan | Education, Construction

Region)

Note — Compiled by the authors based on data from the literature [16].

Kazakhstan’s capital digital development concept is the use of successful world experience in “smart
cities” development. Based on solutions such ultramodern megacities as Singapore and Shanghai, Astana
established an individual model appropriate for its economic, social and cultural context. There are several
significant indicators which are aspirations for a young city on the way to smart concept. It tend to include
three indicators: intelligent systems of city electricity consumption, residents” service quality and transport
system based on information and communication technologies. Together with it practice shows that each
city must have its own individual criteria to achieve these indicators.

Astana is the first city in Kazakhstan starting to apply smart technologies in its infrastructures. We
have got used to intellectual means of transport and security control on city streets, to smart bus stops with
information display boards, to plastic boarding passes for public transports and electronic journals.
However, work on city service digitalization is continuing.

The aim of “Smart Astana” project (hereinafter — the Concept): to develop an approach that will
create advantageous and comfortable conditions for citizens and guests based on “smart city” solutions.

The objectives of the Concept:

e complex modernization of urban digital infrastructure

e increase of regional investment attraction

e development of regional innovation system of urban surrounding

e optimization of processes to have solutions by town hall

e modernization of management style

e improvement of urban population’s life quality, including creation of comfortable conditions for
work, study and rest

e informatization of the population

e increase of public security level

According to the Concept, three approaches to develop “smart city” are proposed:
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Table 3. Three approaches to smart city development

Approaches Advantages Disadvantages
Anchor e fast start to implement initiatives of ¢ difficulty to integrate anchor projects
smart city; with other smart projects;
¢ achievement of specific targets; e absence of interconnection among

e ability to assess investment profitability; | projects.
e sensibility to use resources.

Platform e interconnection of projects; ¢ absence of “immature” adjusted
e ability to integrate projects; standards for city in an initial step;
o flexibility of the approach; ¢ blocking risk;
e possibility to attract third party (by ¢ necessity of capital investment without
application and use of open data); opportunity to return on investment in an
e possibility to program platform quality. initial step.

Beta city e involvement of citizens and political o difficulty to overcome pilot project step
figures; and to transfer to a unified operation
e access to financing pilot projects and activity;
researches; ¢ unclear goals.

e ability to involve start-ups and small
innovation companies;

e possibility to use services aimed at
consumer (e.g. social networks)

Note — Compiled by the authors based on data from the literature [17].

Anchor is to apply separate technologies in various spheres of city functioning with following
integration in a unified intellectual platform.

Platform is to apply ICT infrastructure with following integration of existing and new services.

Beta city is to apply numerous pilot projects in different spheres of city finctioning with following
effect assessment in short-term and medium term perspective to take a decision about futher expansion.

The big city digitalization starts with its streets and districts. Thus, the project called “Smart district”
has been carrying out in Astana since 2018. One of the districts in the capital became pilot. Its infrastructure
experienced changes based on the principle “all new and advanced with “smart” mark will be here”. Smart
houses, traffic lights, paths, pavements with LED screens, benches and even bins. Such a district will
determine trends for other city districts. It is definite that security is the most significant thing in smart
districts. Therefore, it was refused to use typical “blind” doorbells, instead special doorbells were established
in apartments which could be controlled by the help of applications on the smartphones. This function is
called “Face Recognition”, it allows a home’s host to control the security of a flat, even not being inside it.
Special sensors detect and present information about who rings the doorbell and send the information
directly to the smartphone. There are emergency functions such as “emergency situation” or “SOS” signal.
By activating these functions, signals are automatically directed to police and fire service. The district also
considered the saving. For this case new generation smart meters to record water, gas and electricity which
allowed residents to economize. Such meters collect information and send it directly to public utilities. In
addition, green and energy-saving technologies are introducing in Astana, in other words smart district is a
large testing platform for various know-how not only in ICT area [15].
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Results

Throughout the period from 2018 to 2022 security, public utilities, transport, state services, education
and healthcare were being automatized. Most of the work achieved high results. the following consider them
[18]:

First objective, which was taken into account in Astana, was security on roads and streets of the city.
It was suggested to resolve the issues by the project “Safe city”, which considered CCTV setting and along
with other means of data transmission. Introduction of the new project “Safe city” started in 2017, which has
already been working as an integral part of the megacity.

“Sergek” CCTV system on road security has been completely implemented. By the help of the
system, capital roads are considered as the safest in the country.

According to 2020 reports, there is the following dynamics on road security in comparison with the
period before the project (2017):

l |
decrease number of
injured by 24%

decrease of number of
car accidents by 36%

decrease of number of
deaths by 50%

Figure 2. “Safe city” — road security
Note — Compiled by the authors based on data from the literature [18].

CCTV implementation allowed to solve issues of public security as well. Nowadays 100% of
healthcare and education buildings are equipped with CCTV cameras.
As a result, in 2021 the following indicators took place in comparison with 2018:

(=)
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Ao d 0
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comr.mtted 2 main squares, parks, etc : CleaTein at
public places s 710/‘] b s (both administrative and
o/ /0 Py
by 71% Y criminal)

Figure 3. “Safe city” — public security
Note - Compiled by the authors based on data from the literature [18].

Introduction of “Safe city” project has influenced the increase of driving culture, the quality of city traffic
management, the effectiveness of police actions to prevent offences and provide immediate assistance to
citizens. The project has improved information support of city alert units to collect and fix information
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about situations in the streets and public places. It has allowed to reinforce the control over city operational
situations in public and political, sport and other mass events, in the streets, in main squares, in crowded
places, transport and playgrounds.

In general, project data processing system allow to organize the efficient work as much as possible in
different conditions. This automates most part of operations for city life analysis that make it possible to take
more accurate solutions.

iQala project has helped to obviate the need of unnecessary trips to authorities in housing and public
utilities. By the help of the project people are able to get services of housing and public utilities organization
according to the principle “one window”. Consequently, it has allowed to save time on forming and
receiving documents. Earlier a resident had to go through several authorities and there was no regulation for
public service provision.

For instance, after buying an apartment, a resident had to go through all monopolists and to
conclude an agreement with each of them separately, to phone regularly in order to understand whether
documents were ready. All of this took up to a month. Now an applicant submits an application online on
iqala.kz website. In a few days he/she receives an SMS notification about his/her document readiness.

Today “iQala” center provides 152 services round the clock directly. Earlier the services used to
provide with different monopolists and state authorities. Since project introduction over 230,000 services
have been provided, including 144,500 services in 2021.

100% of state services has been digitalized completely in the capital. Automatization allowed to
increase their accessibility and reduce time and labor expenses for citizens. This was extremely necessary
during the pandemic.

The accessibility increase was significant in healthcare. All capital’s healthcare organizations provide
QR on doctors” doors. Having scanned it, you can leave a review in “Smart Astana” application.

“Damumed” application is one of the projects which is introduced in healthcare. It accelerates the
process of appointment. Citizens can get online consultation, make an appointment with doctors, and find
necessary medicine along with information about pharmacies that sell it. In the account of the application
there is an opportunity to look at laboratory results, prescriptions, and electronic sick leaves.

By “Astana is an honesty platform” project, information service for checking legitimacy of sick leave
forms in healthcare organizations has been designed. Each given medical certificate together with a sheet of
temporary disability, a medical certificate in the form 073, 075, 036, or 03 has QR code which authenticity can
be checked by scanning it.

Additionally, by the help of special sensors which allow to turn on green in “smart” traffic lights,
ambulance in capital has reduced arrival time by 20%.

The whole ambulance station has also been completely digitalized. 40 workplaces for operators, call
center for 10 operators with three digital telephony streams for 90 voice communication lines have been
organized. Now 80 station units have been equipped with communicators and GPS-trackers. The system
allowed to automate emergency call out service. Response time has reduced by 30% and decreased by
almost half.

One of the obstacle even in current capital’s digitalization and state service management is weak
communication among existing systems, i.e. there is a difficulty in integration. Definitely, not all systems has
problems, but the issues is acute.

Regarding the integration, one of the examples is “Smart Astana” mobile application. It includes all
existing city services in one application interface — “Th whole city in your smartphone”.

By the help of the application, you can see news feed, receive push-notifications from emergency
services, send readings of water meter, control bus tracking, get information about educational and sport
institutions, you can also pay for state services.

Moreover, user feedback can actively be organized. Residents write reviews, write what services they
need, and which services do not function correctly. Monitoring of social networks on residents” applications
and comments about implemented projects has been carrying out regularly. In case of questions, feedback is
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always given, and if it is necessary meeting with application is held. Main principle of project activities is to
take into account city residents’ needs to plan work.

In addition, citizens can leave reviews via city monitoring and rapid response system “iKomek109”.

“Digital twin of the capital” helps to define where to build a school or a clinic. Another example of a
successful integration is “Digital twin of the capital” or city’s geoinformation center. It is possible to test
opportunities of “digital twin”, for example, when it is needed to know who owns the land. The program
allows to know about a land everything in real time: information from cadastral number to commercial
ownership.

Digital model of local land and terrain model of the capital have already been completely designed,
3D-models of built-up parts of the capital has been completely constructed. It required tremendous work,
namely over 16,000 km of engineering networks and 100% of main engineering networks was digitalized. In
addition, approximately 205,000 wells of main and intra-quarter networks have been digitalized. By the help
such an integration of all objects, it is possible to work out logistics of the city as effective as possible and to
solve other city problems.

The system also helps to model natural and man-made disasters and to predict the city’s
infrastructure behavior. For example, 2D and 3D technologies clearly show engineering network load.

Furthermore, “digital twin of the capital” is an investment map where business society can see what
and where to open. State bodies also can predict where it is necessary to build schools or clinics taking into
consideration number of population.

Currently the project is employed by Department of Architecture and Urban Planning and Land
Relations, Department of Environmental Protection and Environmental Management along with districts of
Akimat.

Capital’s “geoinformation center” integrates with a system of central state bodies, city’s housing and
public utility services and other systems as well. “Sergek” project interacts with Single administrative
offense register.

With this integration, the procedure of drafting an administrative offense protocol lessens,
transmission of data on violation automates, an offender’s data is issued with the checking them in a wanted
database, committing other administrative offenses, a car for passing a mandatory technical inspection and
having an insurance policy on third policy liability is checked.

Transport capacity has increased by 40%. Intelligent transport system of Astana city (ITS) has been
implementing in transport sector which includes adaptive management of traffic light objects, electronic fare
payment system in public transport, public transport dispatching.

SMART Intelligent Transport System
of Astana city ITS

& R B

Transport speed Transport capacity grew Average travel time
increased by 18% by 40% decreased by 20%
i
()
-
=
100% of rolling stocks Fleet profit increased
are equipped with by 30% by mover
electronic payment systems. money from

shadow turnover

Figure 4. Intelligent Transport System of Astana city ITS
Note - Compiled by the authors based on data from the literature [18].
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School meals on “BalaPay” system. The “cashless payment system” has been introduced in 83
schools of the city. The system allows parents to control their children’s meals at school. By the system
school students make cashless purchases in school canteen; parents fill up their accounts, control cashflow,
parents also can set day limit and limits for unsuitable food for their children.

The payment is made by CTS smart card. CTS company issues cards at no cost. Parents and school
do not pay, there is no interest rate for school students.

Generally, to develop innovative city eco-systems, IT activities are implemented on “Smart city”
development: city IT council under akim’s (mayor’s) supervision, STEM competitions, hackathons, start-up
weekends.

Since the creation of IT council several tasks have been set and smart projects on them have been
introduced. IT community participants include representatives of leading digital companies, science, and
state bodies. During IT community meeting they represent their projects and demonstrate the consequences
of implementation. Around 50 IT projects has been considered.

ROQED Science educational program is a software to study Science subjects in 3D. It is applied in 21
schools in the capital. The project is planned to be represented in all schools of the city. Moreover, it is
widely used in other regions of our country.

Smart Recirculation Control SRC Automatic Air Ionizer has been set at the bus stop around School
No.65 and Special School No.2. By the help of UV antibacterial lamp, it can eliminate disease-causing
bacteria. Moreover, there are a smoke detector and CCTV at the bus station.

BIRGE platform also functions in the city. It is a platform for common ideas which allows citizens to
suggest ideas to solve issues on city activity and vote on the offers selected by qualified experts.

Conclusion

In order to increase competitiveness in its economic policy, Kazakhstan defined choice of
competitive economics model with key priority areas. Prerequisites for SMART city formation based on
modern requirements along with new and fast technologies capable to satisfy consumer demands have
appeared.

The city’s potential and possibility to be smart and constant will be improved overtime. Developing
city as a smart city does not only update it, but it also improves social environment culture, increases life
quality, and grows a number of workplaces.

On the basis of “SMART city concept”, innovation technologies that are directed to development
resources optimization, life constancy and quality improvement, are supported to be evolved. The concept
also updates national tourism industry. This is due to the fact that rapid industrialization has given an
impetus to global urbanization. City scale has extended, and it has become a large production center. Thus,
as an effective solution of social issues and because of the need of quality life rural population moved to
cities. This destroyed the environment sustainability and was a reason of different ecological problems.

Technologies play an important role in city transformation and they are one of the major factor
facilitating economics development. Smart city concept is based on the information which main peculiarities
are information technologies (IT) and comprehensive use of information resources. Smart city uses
intelligent information systems to achieve sustained city development — the definition which considers
information as a main factor of smart city concept.
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«Smart city» Ty>XbIpbBIMAaMachl HeTi3iH/Ae TeXHOA0THUAAapAbI KOAAaHY ABIH TUiMAiairi

Anmoranma. XX rfacelpdaH 0acTaaraH OKblAdaM — MHAYCTPUAAAHABIPY MEH  MHTeAAEKTyalAbl
TEXHOAOTVIAapABIH Iarida 604ysl JKoHe Kammail InppAaHABIPY A9yipiHe ask Oacy >kahaHABIK ypbaHgaayra
YAKeH cepIliH Oepai. bya ypaic e3 keseringe Kaaa eMipiH e3repTTi. AgaM MeH KOpIIaFaH OpTa apachlHAAFbl
DaltaaHbIC IIeH TYpPaKTBIABIKTBI caKkTay MaKcaThlHJa YAKeH akMapaT, aKHapaTThIK-KOMMYHUKAIUAABIK,
TtexHoaorusiaap (AKT) >xaHe ceHCOpABIK, MHHOBAIIMOHABI TeXHOAOTUAAAp, 3aTTapaarsl uHTepHeT (IoT)

Ixonomuueckas cepus Beemnuxa EHY um. A.H. I'ymunresa No 1/2023 370
ECONOMIC Series of the Bulletin of L.N. Gumilyov ENU


https://www.fastcompany.com/1681153/the-top-10-smartest-asianpacific-cities
https://doi.org/10.1007/978-3-319-06160-3_2/
https://doi.org/10.1007/978-3-319-03973-2_40/
https://doi.org/10.1007/978-3-319-03973-2_40/
https://doi.org/10.1007/978-3-319-14343-9_29
https://www.researchgate.net/scientific-contributions/Rosabeth-Moss-Kanter-80955085
https://www.researchgate.net/profile/Stanley-Litow
https://ssrn.com/abstract=1420236/
http://dx.doi.org/10.2139/ssrn.1420236/
https://smartenvironment.ir/wp-content/uploads/2021/10/E9287-IranArze.pdf/
https://doi.org/10.1016/j.scs.2014.12.002/
https://el.kz/ru/smart_trendi_26957/
https://strategy2050.kz/ru/news/52068/
https://www.slideshare.net/AybekGinayatovich/ss-79107583?from_action=save/
https://www.inform.kz/ru/smart-city-kak-stolica-prevraschaetsya-v-umnyy-gorod_a3902178/

The effectiveness of technology use based on “Smart city” concept

Heri3iHAe >XacaaraH Kypaagap, ©HAipic opblHAaphl >KaHa ©HiMJAep MeH KbI3MeTTep asChlH KeHeMTyre >K0a
amTel. VIHAyCTpusiaaHABIpY MeH ypbOaHgaay Ipomneci KaslalapAblH MHHOBALIMOHABI TeXHOJAOIVsIAapra
UKeMai «aKblAAbl Kada» O0AYBIH TaAall eTTi.

Maxkasa Kazaxcran PecrnyOGamkachiHAAFBI «aKbLAABl KadaJdap» (PeHOMEHIH 3epTTeyre apHaAfaH.
«AKBIAABI Kada» TYCiHiriHe aHbIKTaMa OepyaiH Typai Taciadepi TaadaHaAbl >KoHe YII IapaMeTp OOVBIHINIA
aHbIKTaMa YCbIHbIAaAbl. JKyMbICTBIH MakcaTbl — AcTaHa KaJdachblHAArbl KadaAblK Macededepai IIeryse
TEeXHOAOIVsIAapAbl KOAAAQHBICKA €HTi3y >KoHe oJdapAbl KOAJAaHY epeKlleAiKTepiH aHBIKTay. JVIHHOBalMsAABIK
TeXHOAOTMsIAapAbl KOAAAHBICKA EHTi3y HoTIKeAepiH 0oakay MYMKIH eMec, SIFHM, TeXHOAOTUAAApPAbIH
004ybl KaJaHbBIH «aKblAABI» OOABII KAaABIITACYBIHBIH KiATi Ooabim TaOblaMariabl. EH MaHBI3ABICH — Kada
TYPFBIHAAPBIHBIH «T€XHOAOIMSAAap MeH aKblaAbl IIelliMaepai» KOAJdaHaTBIHABIFBL, d44e, oJap KakeT
eriamerigi me? TexHoaormsaapabl KOAJAaHBICKa €HIi3yAiH HeTioKedepi Taadanbill, AKT KoagaHyAbIH
TUIMAiAiri KapacThIPBLAABL.

Tyiin ce3aep: KeHTTeHy, «smart city» Ty>KbIppIMgaMachl, axIapaTThIK-KOMMYHIKAIVAABIK
TeXHOAOIMSIAap, TeXHOAOTULAAp TUIMAiAiri

A.K. Myca6aesa', /1.M. Mytaanesa?, H. IO36ambioray?
1Esil University, Acmana, Kasaxcman
2Eepasuiickuil HauuoHarvhwlii yrusepcumem umeru /.H. l'ymunresa, Acmana, Kasaxcman
SYnusepcumem Axdenus, Anmarvs, Typyus

DPPeKTUBHOCTD MCMOAb30BaHNS TEXHOAOTUI Ha OCHOBe KOHIIeIINI
«Smart city»

Annoranus. Ilossaenne ObICTpOit MHAYCTpUAAM3alUM M MHTEAAEKTYaAbHBIX TexHoaormit B XX
BeKe U BCTyILAeHUe B ®Py MaccoBOM HUPPOBM3ALUN AaAM OOABIION MMIIyAbC rA100aAbHON ypOaHuU3amm.
Dra TeHJeHIUs, B CBOIO oOdepeAb, M3MEHMAA >KM3Hb Tropoga. boabmme o6beMbl uHpopMaruy,
nHpOpPMaIMOHHO-KOMMYHUKAIIMOHHBIX TexHoAoruii (VIKT) m ceHCOpHBIX, MHHOBALIMIOHHBIX TEXHOAOTUIA,
MHCTPYMEHTOB, CO3J4aHHBIX Ha oOcHoBe uHTepHera Bemell (IoT), NpoM3BOACTBEHHBIX MOIITHOCTEI],
3aJeliCTBOBaHHBIE B IIeASIX IOAJAep>KaHMA CBA3M M CTAaOMABHOCTM MeXKAYy 4eA0BeKOM M OKpYy>KaloIeit
Cpeloli, MO3BOAMAU PaCHIMPUTh CHEKTp HOBBIX IPOAYKTOB M ycayr. Ilpolecc mMHAycTpmaamsanuy u
ypOanusarnunu TpeOoBaa, 4TOOBI TOpoja OBIAM «yMHBIMM», I'MOKMMM B OTHOIIEHWUNM MHHOBAIIVIOHHBIX
TEXHOAOTUIA.
Cratbs1 MOCBsIIeHa U3y9eHNIO (peHOMEeHa «yYMHBIX TOpogoB» B Peciybanke Kasaxcran. Anaansupyercst psig
II0AXOAOB K OIIpeAeAeHMIO «YMHBII TOpoA», M IIO TpeM IlapaMeTpaM «yMHBIX I'OPOJOB» IIpeAAO>KEeHBI
onpegeaenus. lleap paboTbl — BBIABAEHME OCOOEHHOCTeN BHeApeHUs I MCIOAb30BaHMS TEXHOAOTUI B
peleHNy TopoACcKUxX mpodaeM TI.AcTaHbl. PesyabTaT BHeApeHNsI MHHOBAIIMOHHBIX TeXHOAOTUI CTaHOBUTCS
Bce Oo./ee HellpeJCcKa3yeMbIM, TO eCTh HaAudle TeXHOAOTUI He sBASeTCs KAIOYOM K CTaHOBJAEHMIO TopoJa
«yMHBIM». ['Opa3so Ba’kHee — II0AB3YIOTCS AM TOPOKaHe «TeXHOAOTMIECKVM M YMHBEIM peIlleHIeM» VAV OHO
ocraeTcsl HeBOCTpeOOBaHHBIM. lIpoaHaAM3MpPOBaHBI ITOCAEACTBUSI BHEAPEHMS TEXHOAOTUII, pacCMOTpeHa
a¢PpexrnBHOCTS UcntoabzoBanmsa VKT.

Karoudesble caoBa: ypbaHmsans, KOHIenuus «smart city», MHQpMaIMOHHO-KOMMYHUKAIIMIOHHbIE
TeXHOA0TNY, DPPEeKTUBHOCTH TEXHOAOTUIA.
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