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The improper management of e-waste poses a serious risk to the environment, human health and socio-economic sus-
tainability due to the increasing volume of e-waste globally, its complexity and hazardous components. The management
of e-waste is widely recognized as critical around the world, and China has begun to pay attention to e-waste management
as well. The development of smart digital technologies provides a new option to realize efficient e-waste management. This
study systematically reviews the application of smart digital technologies in e-waste management, which mainly involves
the collection and recycling process of e-waste. On the basis, the research topic of advanced digital technologies used in
e-waste management literature were unfolded and discussed. To explore the potential application of smart digital technol-
ogies in urban e-waste recycling management, this study investigates key digital technologies and equipment for promot-
ing e-waste management in cities, establishing a smart recycling system and an intelligent logistics recycling system for
e-waste, using City X in China as an example. In this study, we try to propose an alternative for City X based on intelligent
digital technology, which mainly covers the collection process of e-waste, an intelligent logistics recycling system to track
and optimize the logistics of e-waste recycling, and an intelligent inventory management that can realize the digital man-
agement of e-waste. Our findings could improve the performance of urban e-waste recycling and provide reference for the
promotion of smart urban e-waste management system.
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Formulation of the problem in general terms.
Resource recycling and environmental protection are sus-
tainable lifestyles advocated by countries around the world.
However, with the development of science and technology,
people’s lives are increasingly inseparable from various
household appliances and intelligent electric and electronic
products, which provide people with smart services and high
quality of life. But at the same time, the generation of large
amounts of end of life waste electric and electronic equip-
ment (WEEE) is also threatening the human living environ-
ment, causing serious environmental pollution, and initiating
the hazardous situations for biological life [1]. WEEE, known

as urban mine, contains valuable resources in the form
of various precious and critical metals that is a misplaced
resource with recycling value.

The implementation of e-waste recycling can achieve the
secondary recycling of resources, reduce the waste of valu-
able resources and decrease the negative impact of e-waste
on the environment. However, e-waste has a complex com-
position, containing both valuable components and a large
amount of toxic heavy metals and chemical substances,
which pose a great threat to the environment and human
health if it is simply landfilled or incinerated. But in fact, due
to the lack of relevant regulations, a large number of unscru-
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pulous traders in China take advantage of the loopholes in
the law and the lack of environmental protection awareness
of the residents to buy large amounts of WEEE in large cit-
ies and transport it to remote places such as Guiyu, where
e-waste is recycled with workers’ bare hands to recover the
metal and other components, without taking into account
that, in the process of e-waste disposal, a large amount of
toxic substances in e-waste will pollute the local environ-
ment and harm the health of workers. Specialized, often
«high-tech» methods for handling e-waste are required to
maximize resource recovery and minimize potential harm to
humans and the environment. However, due to the lack of
recycling facilities and recycling awareness, a large amount
of e-waste is not recycled through specialized recycling
technologies within the formal recycling system. The devel-
opment of smart technologies and smart recycling manage-
ment systems for e-waste opens up the possibility of new
alternatives.

Analysis of recent research and publications. Intel-
ligent methods were used in waste management in the
construction of smart cities. The solid waste management
in smart cities is shifting from simplified manual collection
and sorting procedures to sustainable systems based on
various smart technologies. It has great potential to develop
more sustainable business practices to manage waste from
a closed-loop lifecycle perspective [2].

The rapid development of digital technologies (DTs)
facilitates waste management process towards CE. Smart
enabling technologies in the field of CE use electronics,
software, sensors, and actuators to exchange and process
data for better results [3]. Esmaeilian et al. (2018) [4] iden-
tified four types of smart waste management system tech-
nology: advancements in sensor-based and data acquisi-
tion technologies, communication and data transmission
technologies, field experiment technology, and truck route
planning and scheduling technologies. Smart technolo-
gies such as space technology (GIS, GPS, RS), and data
acquisition technology mainly including sensor technology
and identification technology (RFID tags, NFC sensors) can
be utilized to collect the data on urban waste in real time
to facilitate decision-making on waste recycling activities.
Recently, several studies related to online e-waste collec-
tion systems with mobile applications were conducted to
ensure environmental protection and sustainable resource
supply in the electronics industry [5-8]. loT based smart
bins can be controlled and monitored by being equipped
with sensors to record information about e-waste disposal
[9-12]. These devices are wirelessly connected to a cen-
tral hub to transmit the information, facilitating the tracking
of waste collection, optimizing container loads and vehicle
routes by a decision-support system. Ramya et al. [13]
employed Al algorithm for smart e-waste classification, col-
lecting e-waste images from loT nodes and storing them in
the cloud. These intelligent components use deep learning
and machine learning approaches to handle massive vol-
umes of data in order to deliver real-time information and
promote efficient decision-making with less human involve-
ment [14; 15]. The blockchain-based loT-enabled e-waste
management system could keep track of all post-production
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activities, business processes, and operations carried out
on electronic devices [16]. This kind of transparent informa-
tion flow makes consumers more positive to participate in
the waste management process.

Formation of the objectives of the article. The
sources of e-waste are scattered and widely distributed,
so how to achieve efficient collection of all types of waste
home appliances is a key step in the large-scale disposal
of e-waste. At present, the peddlers and traders can col-
lect a certain number of e-waste, but there are problems
such as difficult supervision and low efficiency. Therefore,
this research mainly discusses how to build an efficient
and intelligent collection system for e-waste, which pro-
vides references for the efficient recycling and utilization of
e-waste. In order to further explore the application of smart
technologies in e-waste management, this study systemat-
ically reviews the application of smart digital technology in
e-waste management. Then, combined with the actual situ-
ation of the e-waste management project in city X in China,
a case analysis of e-waste management in this city was
conducted, including the collection, logistics and inventory
management of e-waste. We propose a recycling system for
e-waste based on smart technologies to replace the exist-
ing e-waste management system in City X that is mainly
recycled by small vendors. Our research results provide city
managers and decision makers with an e-waste manage-
ment solution based on smart technologies, which help to
improve the efficiency of e-waste recycling, and also pro-
vides a reference for advancing e-waste management in the
construction of smart cities.

Methods of research. Municipal e-waste management
system is a huge project, and this study chose to build an
advanced, efficient and intelligent recycling and manage-
ment project for waste electronic products in X city for case
study, attempt to achieve the enlightenment effect of draw-
ing inferential conclusions in practice. X city is selected as
the target city for this study because the economic devel-
opment level and scale of X city is at the middle level in
China, and it is representative to conduct a case study on it.
X city is located in the northern part of Henan province, and
it is a prefecture-level city, with a total area of 8,249 square
kilometers. There are four municipal districts in X city, and
the resident population of X city is 6,166,000 at the end of
2022. X city is a national civilized city, national sanitary city,
national garden city, national forest city, national intellectual
property demonstration city, and national circular economy
demonstration city. As of December 2022, X city has 9 coun-
ties and districts under its jurisdiction, 1 urban-rural integra-
tion demonstration zone, 2 state-level development zones,
and 3 county-level cities under its administration. This study
was conducted to understand the current status of e-waste
management in four municipal districts of X city, and the sur-
vey was carried out from May to July 2023.

Results of the study. The intelligent logistics and recy-
cling system for e-waste in City X consists of four parts: cov-
erage of e-waste logistics and recycling network, tracking
of e-waste logistics and recycling process, intelligent rec-
ommendation of e-waste logistics and recycling routes, and
e-waste inventory management. The logistics and recycling
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network for e-waste will be combined with intelligent recy-
cling bins of the loT, and a three-layer logistics and recy-
cling system will be constructed with the core of «points,
stations and centers», which will be operated on the basis
of the data and information obtained from the urban percep-
tion network, and designed in accordance with the principle
of «unified planning, fixed-point operation and centralized
management». It forms a new intelligent integrated recy-
cling system with reasonable layout and comprehensive
coverage by setting up community collection points (collec-
tion kiosks or mobile collection vehicles), regional collection
stations (collection stores) and regional collection centers
(processing and utilization centers).

Community collection points are generally deployed in
the form of collection kiosks, which are responsible for the
recovery of renewable resources surrendered by the com-
munity and its neighboring residential areas and community
commercial outlets. In residential communities with limited
conditions, mobile recycling vehicles can be set up to pro-
vide the community with regular collection services at reg-
ular intervals.

The basic principle of setting up community collection
points is to build recycling points in accordance with the
requirements of convenience for the residents, with one col-
lection point (kiosk) for every 2,000-2,500 residents in urban
areas and one collection point (kiosk) for every 3,000-3,500
residents in rural area. Institutions and enterprises are
required to designate special persons or points for collection
according to the declaration system.

The regional collection station is the key node of the
infrastructure [17]. The regional collection station requires
a relatively large sorting site and a fixed location for cen-
tralized sorting, simple processing and resource distribu-
tion of recyclables resources other than hazardous waste.
Regional collection stations are required to realize the follow-
ing functions: (1) Collection. Collecting renewable resources
centrally collected from community collection stations and
mobile collection vehicles, as well as renewable resources
submitted by enterprises, institutions, government agen-
cies and schools. (2) Classification. Based on the principle
of maximizing value, formulate classification standards for
renewable resources, and carry out sorting and simple pro-
cessing; (3) Storage. The regional collection stations also
have to take on the function of temporary storage of small
used home appliances and toxic and hazardous waste. The
regional collection stations will sort various types of renew-
able resources and then distribute them to various special-
ized collection centers as needed.

The regional collection center is also a renewable
resources processing and utilization center, which is the end
of the renewable resources recycling and utilization system.
Based on the centralized sorting and simple processing of
the regional recycling stations, the regional collection center
forms an organic whole of the resources recycling chain and
combines it with the operation network, which is the greatest
point of interest in the development of the recycling industry
chain. It integrates resource collection, processing, reuse,
information, service and environmental protection, and is
characterized by scale, ecology and industrialization.

The tracking of the reverse logistics recycling process of
waste home appliances will utilize logistics tracking technol-
ogy and adopt the fusion of multiple tracking technologies
to realize the heterogeneous sharing and the chain query
of waste home appliances reverse logistics recycling data.
The tracking technologies will integrate the application of
barcode identification technology, GPS/GIS technology,
Bluetooth technology, RFID and other logistics tracking
technology, and further integrate with the ERP system [18],
warehousing management system, transportation sched-
uling system, distribution and picking system and other
information management systems. The data of the reverse
logistics come from many recycling business links, and the
format and content of the data have strong heterogeneity,
we will mainly use XML technology (Extensible Markup
Language) to achieve the sharing and analysis of different
structural data processing. XML technology adopts a stan-
dardized data structure standard to convert heterogeneous
data into a unified structured data format.

The data traceability of the recycling process of the
reverse logistics of used and end-of-life appliances will
adopt the cross-platform chain query technology between
different systems to track all the links of the reverse logis-
tics in the whole process, and through the multi-database
data level connection between the systems, it can realize
the chain query of the tracking data, and at the same time,
it also facilitates real-time querying on the current links and
status of the waste home appliances.

The source of waste household appliances is scattered in
all corners of the city, optimize the recycling logistics mode of
used and waste household appliances, with the help of GPS/
GIS, integrating Bluetooth, barcode, RFID and wireless com-
munication and other advanced technical means, through the
construction of cross-platform logistics information platform,
the closed recycling logistics information is converted into an
open recycling logistics information platform, and recycling
logistics information is changed from single-direction and sin-
gle-channel transmission to multi-direction and multi-channel
transmission, so that the recycling logistics information can
be further optimized and utilized on the basis of sharing. By
building a cross-platform logistics information platform, the
closed recycling logistics information will be converted into
an open recycling logistics information platform, and the recy-
cling logistics information will be changed from single-direc-
tion and single-channel transmission to multi-direction and
multi-channel transmission, which will make the recycling
logistics information of the waste household appliances fur-
ther optimized and utilized on the basis of sharing, and the
efficiency of the recycling logistics will be greatly improved
by the coordinated calculation of the recycling routes and the
optimization of recycling routes of the waste household appli-
ances, which will effectively reduce the consumption of the
logistics, lower the cost, and achieve the dynamic control of
the whole recycling logistics and transportation.

The information on the recycling of waste household
appliances mainly comes from the urban waste household
appliance perception network established in the early stage;
through wireless communication network and technology to
obtain comprehensive road traffic information, using GPS/
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GIS control center to obtain the road traffic status and logis-
tics vehicle status on the recycling logistics network, the
whole process of dynamic tracking of the vehicle, to achieve
the comprehensive management and control of the recycling
logistics status. Establishment of a visual management plat-
form is to visualize the utilization plan of recycling vehicles,
the optimization of transportation schemes and the dynamic
control of vehicles and goods within the scope of the plat-
form. We need to establish warehousing management,
financial management and customer service supporting sys-
tems, the recycling of waste home appliances information to
implement the whole supply chain management, combined
with the transportation scheduling function, constituting a
complete intelligent logistics and transportation system.
Construction of an intelligent service platform for
e-waste. Waste home appliances are of various types and
huge quantities, and can be categorized into large-sized
waste home appliances and small-sized waste home appli-
ances according to the difference in their size or quality.
Large-sized used home appliances mainly include CRT tele-
visions, refrigerators, washing machines, air conditioners,
etc., which are large in size and heavy in quality, and are not
easy for residents to handle and dispose of, but they con-
tain more recyclable resources and have a higher recycling
value. Small-sized used home appliances include used cell
phones, telephones, plug-in boards, chargers, etc., which
are small in size and light in weight, and are easy for resi-
dents to handle and dispose of, but due to the large number
of wastes and their wide distribution, it is not economically
feasible to collect them through door-to-door collection.
Based on the different characteristics of large and small-
sized used home appliance products, this study puts for-
ward a targeted approach to build an intelligent recycling
system for used home appliances based on loT technol-
ogy [3]. On the one hand, for large-sized used household
appliances, online methods such as websites, hotlines and
mobile apps can be used to make reservations in advance,
and door-to-door quotes, settlements and deliveries of
large-sized recycled resources can be realized for residents
by integrating the traditional recycling system. On the other
hand, for small-sized used home appliances, the loT smart
recycling bins set up in communities and major commercial
districts are used as recycling carriers, giving full play to the

advantages of the smart recycling bins, which integrate the
functions of waste delivery and smart and convenient living,
and encouraging residents to make real-time deliveries, so
that residents can directly realize the quotation, settlement
and delivery of small-sized renewable resources through
the smart recycling bins. Through the infrared full box alarm
system set up in the smart recycling boxes of each recy-
cling outlet, the background data is analyzed in real time to
plan the optimized logistics and recycling routes. In addi-
tion, after the delivery of large and small used home appli-
ances is completed, the value of the delivered waste will be
exchanged through the backstage settlement system in the
first time, thus motivating more residents to participate in the
delivery of used home appliances for recycling.

The key to building an intelligent recycling system for
used home appliances is Internet of Things (loT) technology
[9]. 1oT technology is a network that connects objects to the
loT through information sensing devices such as radio fre-
quency identification (RFID), infrared sensors, global posi-
tioning systems, laser scanners, etc., in accordance with
predetermined protocols, to exchange information and com-
municate in order to realize intelligent identification, localiza-
tion, tracking, monitoring, and management of objects.

The related application of 10T technology has become
more and more common [16], but the construction of the
management platform for the recycling system of end-of-life
household appliances is still to be improved [3; 7]. For the
construction of loT management platform for used and waste
household appliances, the author analyzes X city as a case
study and proposes an intelligent service platform with loT
intelligent bins and waste household appliances recycling
information collection, and the platform construction frame-
work is shown in Figure 1. The platform can revolutionize
the traditional, low-tech and unordered information collection
mode of all kinds of renewable resources industry including
used appliances, and initially establish an urban sensing net-
work of used appliances with comprehensive sensing, reliable
transmission and intelligent processing. It will change the situ-
ation of low level of information collection and excessive labor
consumption in the industry, greatly improve the efficiency of
information collection on end-of-life household appliances,
and provide a reliable and efficient data source for the recy-
cling of used and end-of-life household appliances.

Intelligent service platform for e-waste collection

Data Acquisition Center

Cloud Online
Control :

control collection
center

center center

Cloud computing

Computing center
server cluster

Smart recycling bins based on

[OT
Counseling  Logistics Data
service command analysis
center center center
Disaster Data
recovery center

Figure 1 — Framework for building an intelligent
e-waste collection service platform
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Intelligent service platform for e-waste collection can
collect data information and obtain attribute information on
end-of-life household appliances distributed in cities any-
time and anywhere by means of RFID, QR code, GPS,
cameras, sensors, networks and other technical means
of sensing, capturing and measuring; and the attribute
information on end-of-life household appliances can be
accessed to the information network through the conver-
gence of various communication networks and the Internet,
and the information can be shared and interacted at anytime
and anywhere through the network. Through the integration
of various communication networks and the Internet, the
attribute information of used and end-of-life appliances is
connected to the information network, and the information
can be shared and interacted at any time and any place.
At the same time, by utilizing information technologies [14],
such as cloud computing and intelligent identification, the
massive and cross-regional stock and attribute information
of end-of-life appliances can be analyzed and processed to
enhance the insight into the consumption activities of urban
electronic products, the stock of used and end-of-life appli-
ances and the related changes, and to realize the intelligent
decision-making and control. The recycling process of loT
based intelligent recycling machine is illustrated in Figure 2.

The current infrastructure of the loT system includes
smart recycling bins, loT recycling mobile terminals, a
Wechat platform, an environmental protection website, a
logistics scheduling system, a financial settlement system,
a traceability system, a POS management system, a call
center, and the infrastructure of each recycling site.

The system is based on the Internet of Things, and the
construction of the renewable resources recycling network
system strictly follows the principle of «reduce, reuse and
recycle» of the circular economy in the process of operation
[19], and through the integration of various types of renew-
able resources chain, it generates economic benefits and
becomes a demonstration base for fostering a new type
of economic growth point. At the same time, through mar-

Fill the information online,

appointment for door-to-door service

ket-oriented and professional operation, the formation of the
circular economy industry chain is driven by the goal of min-
imizing the pollution emission and maximizing the utilization
of resources in the process of recycling and treatment of
e-waste renewable resources. Through the loT technology,
the logistics cost of the whole recycling system has been
greatly reduced, and the recycling volume has increased.

The loT Smart Recycling Bin is a customized loT termi-
nal device that contains two parts: the collection terminal
and the cloud control center [13]. The device is oriented to
residents, enterprises, and organizations with the service
goal of recycling waste home appliances, and is a set of
intelligent collection and sensing equipment deployed in
buildings, commercial districts, and communities. Its core
function is to serve as an information collection terminal
for e-waste, providing residents with information and deliv-
ery services. Based on this, we have developed other val-
ue-added services for it, including open advertising services,
ticket distribution services, online redemption services, and
social public welfare services, taking into account the needs
of the community and the commercial district.

Reverse logistics inventory management. The waste appli-
ance logistics inventory management is built on the basis of
logistics and recycling information data management, provid-
ing daily management and decision-making support for used
and end-of-life appliance inventory. The completed logistics
inventory management system can effectively reduce the
fragmentation of data and information and the resulting loss
of data in substance [20], establish appropriate decision-mak-
ing models through the mining and utilization of logistics data,
apply the theory of decision-making knowledge, and form
solutions to help managers make correct decisions on the
problems exposed in recycling logistics.

Among them, to effectively control and manage the
inventory of waste electronic products means to do a good
job in the daily management of the warehouse inventory, in
accordance with the standard requirements and procedures
of the work of the warehouse, the collection of all the data in
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Figure 2 — The e-waste collection process based on loT platform
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the inventory processing work, such as records of entry and
exit of the warehouse, bills, bills and so on, and to realize
the all-around management of the waste electronic products
into the warehouse, out of the warehouse, and the inventory.
Inventory decision support mainly realizes decision support
for the formulation of inventory management programs.
(1) The system collects information on inventory, raw materi-
als and prices, makes forecasts on the price trend and mar-
ket trend of inventory items, and puts forward decision-mak-
ing plans on the recycling and sales strategies of waste
electronic products as well as the optimization of inven-
tory. (2) Management of basic database, decision-making
model library and knowledge database. The basic database
system is responsible for adding, modifying, deleting, stor-
ing and querying various basic data, forecasting data and
decision-making data. The decision model library system
is responsible for generating various models and methods
for prediction and decision-making, and finding the optimal
solution through the continuous combination of decision
models. The knowledge database is responsible for storing
all kinds of knowledge rules, knowledge reasoning and all
kinds of decision-making models, and can use knowledge
rules to carry out knowledge reasoning, providing theoretical
basis and practical basis for decision-making.

Effectiveness of the implementation of smart e-waste
recycling system. So far, the city of X is in the process of
building an Internet and loT based e-waste recycling sys-
tem, and volunteers are often recruited and organized to
carry out a series of environmental protection publicity activ-
ities, such as «going into institutions, enterprises, schools
and communities». Through the implementation of a variety
of ways to standardize the recycling of waste home appli-
ances, the residents’ environmental protection concepts
have been cultivated, and the recycling rate of used home
appliances has been improved by the residents’ correct
delivery. Taking going into the community as an example,
through the deployment of points in the community, the
establishment of publicity strongholds and recycling logis-
tics points, the formation of effective publicity channels to
enhance the enthusiasm of the residents to participate, and
at the same time to strengthen the linkage between the com-
munity to form the active participation of the residents of var-
ious regions. Several community-specific waste separation

and recycling activities were carried out, and established a
trusting and interactive relationship between the model sys-
tem and consumers through this regular community activity.
Waste home appliance recycling bins are placed at each
site, and regular maintenance of recycling bins and collec-
tion and transportation of waste home appliances is carried
out. The original scattered and disorderly recycling system
[21] has gradually moved towards standardization and ratio-
nalization, greatly improving the quality of recycling services
and gradually replacing illegal peddler traders.

Conclusion. Achieving efficient recycling of e-waste can
maximize the use of recyclable resources and minimize the
harmful impact of e-waste on human health and the envi-
ronment. With the development of smart digital technolo-
gies, governments, academia and related enterprises are
increasingly considering how to utilize smart technologies to
assist in the e-waste collection and disposal. This study sys-
tematically reviews the relevant literature on e-waste man-
agement based on smart technologies. In order to explore
the application of smart technologies in urban e-waste man-
agement, this study takes X City as a case study and inves-
tigates the key technologies to promote e-waste manage-
ment in the city, and establish a smart e-waste management
system. The smart e-waste recycling system and the smart
logistics recycling system will replace the traditional e-waste
recycling management system that mainly focuses on infor-
mal recycling. The intelligent recycling system for e-waste
proposed in this study mainly covers the collection process
of e-waste, intelligent logistics of recycling that tracks and
optimizes the logistics of e-waste recycling, and intelligent
inventory management that can realize digital management
of e-waste.

Based on the results of the study, we argue that the
application of smart digital technologies to e-waste recycling
management in City is of practical significance for improving
e-waste recycling performance. However, the wide promo-
tion of this intelligent system in cities requires subsequent
technological research and development of smart terminals
based on this framework. In addition, the economic bene-
fits of e-waste recycling based on smart technologies are
still worth expecting and verifying, despite the significant
positive externalities and public welfare characteristics of
e-waste recycling.
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XaH SgpeHn, acriipaHm, CyMCbKul HauioHambHUU agpapHul yHigepcumem; XeHaHCbKUU yHIBepcUMem HayKu | mexHosoait

LlleeyeHko TemsiHa leaHigHa, kaHOUOam eKOHOMIYHUX HayK, OoueHm, OQOKmopaHm Kaghedpu MapKemuHey ma
nozicmuku, CymcbKuli HauioHanbHUl azpapHull yHisepcumem; 3anpoweHul docnioHuk CentraleSupélec YHisepcumemy
MNapux-Cakne

Pyi JlbeH, acnipasm, CyMcbKul HauioHanbHUl agpapHul yHieepcumem; XeHaHCbKUU yHieepcumem HayKu i mexHoroai

AOCHI4XEHHSA MOBOLAXEHHA 3 MICBKUMW EJIEKTPOHHUMW BIOXOOAMU B KUTAI HA OCHOBI
CMAPT-TEXHOJIOIMA

HeHanexHe nogodxeHHs 3 enekmpoHHUMU 8idxod0amu cmeoptoe ceplio3HUl puU3uK Ol HAaBKONUWHBL020 cepedosulya,
300poe’s nduHU ma couianbHO-eKOHOMIYHOI cmabinbHocmi Yepe3 36ifbWeHHs 06csiey enekmpoHHUX 8i0x00ie y 8CboMy
csimi, ix cknadHocmi ma Hebe3arneyHUX KOMMOHeHMI8. YrpasniHHA ereKmpoHHUMU 8i0Xo0aMu WUPOKO 8U3HAHO KPUMUYHO
gaxnuesum y 6cboMy ceimi, i Kumali makox rnoyae 3eepmamu yeazy Ha yrnpaesiHHS efeKmpOHHUMU eidxodamu.
Po3sumok iHmenekmyarnbHUX 4ughposux mexHomoaili Hadae Hogi Moxueocmi Onisi peanisayji e¢heKmueHo20 ynpassiHHS
€1eKMPOHHUMU gidxo0amu. Y uboMy OOCTIOXKEHHI cucmeMamuyHO pPo3271510aembCsi 3aCMOCY8aHHS iHMeENeKmyanbHUX
yughbposux mexHosnoeili 8 yripasniHHi enekmpoHHUMU 8idxo0amu, siKi 8 OCHOBHOMY 8KIIK4arMb rpouec 36opy ma nepepobku
enneKmpoHHux ei0xodis. Ha uili ocHosi 6ynu po32opHymi ma o062080peHi memu O0cniOXeHHs] nepedosux Uugposux
mexHosoeil, sKi BUKOPUCMOBYOMbCS 8 flimepamypi 3 yrpaesniHHs enekmpoHHUMU eidxo0amu. [Tomim 6yru npedcmasreHi
HalHosiwi po3pobKu iHmenekmyanbHo20 360py eneKmpPOoHHUX 8i0x00i8 i iHiuiamue y Kumai, siki 6ynu enposadxeHi ma
po3wupeHi Yepes micyese micmo ma epomady K arbmepHamugy HeghopmanbHUM nidxodam. LLjob susyumu nomeHuyjtiHe
3acmocysaHHsl iHmenekmyarnbHUX Jugposux mexHomnoeil 8 yrpasiiHHi nepepobKo enekmpoHHUX 8i0xodie y micmax,
y ubomy docnioxeHHi QocniOxXytombcs K4yosi yugposi mexHonoeii ma obrnadHaHHs Onsi CrIPUSHHSA  YrpasriHHIo
€l1eKMPOHHUMU 8idxo0aMu 8 Micmax, CMEOPEHHSI PO3yMHOI cucmeMu rnepepobKu ma iHmenekmyanbHOI 1o2icmuyHor
cucmemu nepepobku 05151 e-8idxodig, Ha Mpuknadi micma X y Kumai. Y ubomy docrioxeHHi Mu HamazaeMocs 3arpornoHysamu
anbmepHamusy 0ns City X Ha ocHo8i iHmenekmyanbHUX Yyugposux mexHomoail, siki 8 OCHOBHOMY OXOrMJI0Mb MPOUEC
360py enleKmpoHHUX 8i0x00i8, iIHMeNeKmyarbHy cucmemy f102iCmu4HoI nepepobku Orisi 8idCmeXeHHs ma onmumidauii
J102icmuKu nepepobKku enekmpoHHUX 8idx00ie, a Makox iHmenekmyarnbHy cucmemy nepepobKu enekmpoHHUX 8idxodis.
yripasriHHA 3anacamu, sike Moxe pearizygeamu yugpose yrnpaerniHHs enekmpoHHUMU 8idxo0amu. Hauli 8UCHOBKU MOXYMmb
nidsuwumu eghekmueHicmb nepepobKu MiCbKUX ereKmpoHHUX 8idxodie i cmamu dxeperioM Ons Mpocy8aHHs1 PO3YMHOI
MiCbKOI cucmeMu ynpaerniHHs eneKmpoHHUMU 8idxo0amu.

Knrovoei cnoea: enekmpoHHi 6i0xo0u, uughposi mexHosnoeii, yrpaeniHHa enekmpoHHUMU 8i0xo0amu, pPO3yMHa
cucmema, YUPKyIsipHa eKOHOMIKa.
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