/

N

'
.

YK 65.01:656.2

M. Bubaiova,

Senior Lecturer of the Department of Organization and Safety of Traffic,
Kbharkov National Automobile and Highway University

ORCID ID: hitps://orcid.org/0000-0002-9101-9959

L. Medvid,

PhbD in Economics, Assosiate Professor of the Department of Geography

and Social Disciplines, Mukachevo State University

ORCID ID: hitps://orcid.org/0000-0001-9386-5211

V. Podoliak,

PhbD in Technical Science, Assosiate Professor of the Department of Tourism
and Hotel-Restaurant Business, Lutsk National Technical University
ORCID ID: https://orcid.org/0000-0002-8521-1258

V. Gorodnytskyi,

Postgraduate student of the Department of Economics and Finance, Mukachevo State University
ORCID ID: https://orcid.org/0009-0002-5935-65 30

DOI: 10.32702,/2306-6814.2023.8.143

DIGITAL TOOLS FOR MANAGEMENT
OF LOCAL TOURISM AND TRANSPORT
NETWORKS

M. O. Byraitosa,

cTapumii BuKAaAad kadeApy opranizanii Ta 6e3mexu AOPOKHBOTO PYXY,

XapxiBcpkruit HajioHaABHMIT ABTOMOGIABPHO-AOPOSKHIN yHIBEpCcHTET

A. 1. Measiap,

K. €. H., AOIleHT KadeApu reorpadii Ta cycmirbaux Arcounain, MyKkadiBcbRuil Aeps>KaBHMI YHIBEpCUTET

B. M. IToaoasK,

K. T. H., AOLIeHT KadpeApY TyPU3My Ta TOTEABHO-PECTOpPaHHOI crpasy, Ayubkuii HaLjiOHAABHNUI TEXHIYHWI YHIBEpCUTET
B. B. T'opoauuibkmi,

acnipaHT Kadeapu ekoHOMIKM Ta ¢iHaHCiB, MyKauiBChRUI Aep>KaBHMI YHIBEPCUTET

OVOPOBI ITHCTPYMEHTU YIIPABAIHHSI MICIHEBOIO TYPUCTUYHOIO
TA TPAHCIIOPTHOIO MEPEJKAMU

Y mexax gocnipxeHHs1 3BepHEHO yBary, L0 B Cy4aCHOMY CBIiTi ungpoBi TexHosorii € HeBig €MHOI0
CKJ1afj0BOI0 ynpasBJliHHSA pi3HOMaHIiTHUMU npoLecamu B cpepi Typnamy Ta tpaHcnopry. Lle noB’'s3a-
He 3 HU3KOoI10 pakTopiB, cepen SKNX LLBULKWNIA PO3BUTOK TEXHOJIOri, 3PDOCTaHHS iX40CTYrNHOCTI, nigBn-
LL{eHHSI BUMOI CIMOXUBaYiB, NOKpaLeHHs e(peKTUBHOCTI, onTumi3sauis 6isHec-npoyeciB, pO3BUTOK
KOHKYpeHUii. 3a gonomMoroio ungdpoBux iHCTPYMEHTIB MOXXHa e(peKTUBHO KepyBaTu MiCLL€BUMMU TY-
PUCTUYHOIO Ta TPAHCMOPTHOIO MepeXxamu, 3abe3neYvyoYu rnNpu LLboMy BUCOKY sIKiCTb 06C/1yroByBaH-
HSl TYPUCTIB Ta nacaxxupiB. BpaxoByroun HaBeleHy 3HaJyLLiCcTb, npoBeAeHe AO0C/iAXXeHHS LngdpoBux
IHCTPYMEHTIB ynpaBJliHHS MiCLi©eBOIO TYPUCTUYHOIO Ta TPAHCMNOPTHOIO Mepexamu. 3a pesysbratamu
AocnifKeHHs1 AOBEe[EHO, WO UndpoBi iHCTPYMEHTH ynpas/liHHSI MiCL{€BOIO TYPUCTUYHOIO Ta TPaHC-
MOPTHOIO MepeXxaMu CrIpUSIIOTb MNOEAHAHHIO iX PisnyHnx Ta ungposBux cknanosux. B pesynbrari Lbo-
ro BoHn HabyBaloTb crieLngivHnx BnacTusocTen. Cepen Taknx B1aCTUBOCTEV: MOBCIOAHA [OCTYIMNHICTb
AJ151 TYPUCTIB (sIKi MOXXYTb LUBUAKO Ta 3pY4YHO 3HaTN HeobXxigHy iHpopmauito, 3a6poHoBaTN Nocny-
rM); 4iTke nnaHyBaHHS Ta KOOpAWUHAaLiS NpoueciB HafaHHSI TYPUCTUYHUX Ta TPAHCMOPTHUX MOCJ1yr Ta
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MOXJINBICTb iX NOroAXeHHs y Yyaci i npocTopi (UM pPoBi iIHCTPYMEHTU [03BOJISIIOTb MOHITOPUTU PYX
TPaHCMOPTY Ta PO3rOAINATN HABAHTa)XEeHHS Ha Aoporax Ta TYPUCTUYHUX MapLUPyTax); CripoLyeHa
B3aemMogis 3 06'ekTamu mepex (LboMy Cripusie MOXX/INBICTb BiAMOBU Bif nanepoBux JOKYMEHTIB,
OloOpoKpaTuYHNX Npoueayp 1a Qi3anyHoi B3aeMogii 3 npayiBHNKaMu TYPpUCTUYHUX NiANPUEMCTB);
nigBULLeHHS piBHS 6e3nekun TYPUCTIB Ta MeLUKaHLiB MiCT (UbOMY CIpPSsIE OPIiEHTYBaHHSI HA CeHCcopn
TPaHCMoOpPTY, CUCTEeMU KepyBaHHSI PyXOM TPaHCIMOPTY Ta CUCTEeMU MOHITOPUHIY TPaHCIMOPTY, SIKi 403~
BOJISIIOTb Y E4HOCTIi KOHTPOJIIOBATU PYX TPAHCMOPTY Ta rorepeaXxartuy aBapiviHi cutyaudii wsugiue);
CTBOPEHHS1 HOBOIO PiBHSI iHTEpaKTUBHOCTI MiDK TYPUCTaMU Ta MiCLL€BUM HaCeJIeHHSIM (OCKi/lbKu Ling-
POBi IHCTPYMEHTU MOXYTb CUCTeMaTu3yBaTy Ta HagaBaTu iHpopmaLito NPo KyNAbTYPHI Ta iCTOPUYHI
nam’ssTkn, Mmicus BignoYmHKy, po3Baru, 3aKsaanu xap4yBaHHsI Ta TPAHCHOPTY iHPpPacTPyKTypyy pe-
J)KUMi peasibHOro 4acy).

The study highlights that in the modern world, digital technologies are an integral component of
managing various processes in the tourism and transport industry, which is associated with a number
of factors including rapid technological advancements and increased accessibility, rising consumer
demands, improved efficiency and optimization of business processes, and the development of
competition. Therefore, digital tools can effectively manage local tourism and transport networks,
providing high-quality service to tourists and passengers. Taking into account the significant
importance presented, the study has been conducted on digitalmanagement tools for local tourist
and transportation networks, including their characteristics and specific properties. According to
the results of the research, it has been proven that digital management tools for local tourist and
transportation networks promote the integration of their physical and digital components, resulting
in specific properties, including universal accessibility for tourists (who can quickly and conveniently
find necessaryinformation and book services through mobile applications or electronic ticketing);
clear planning and coordination of processes for providing tourist and transportation services and
the possibility of their synchronization in time and space (digital tools allow monitoring of traffic and
distribution of loads on roads and tourist routes); simplified interaction with network objects (this is
facilitated by the ability to abandon paper documents, bureaucratic procedures and physical
interaction with staff of tourist enterprises); increased safety for tourists and city residents (this is
facilitated by orientation to transport sensors, traffic management systems, and transport monitoring
systems that allow unified control of traffic and faster detection of emergency situations); creation
of a new level of interactivity between tourists and the local population (since digital tools can
systematize and provide information about cultural and historical landmarks, recreational areas,
entertainment, dining establishments, and transportation infrastructure in real-time mode).

KnroyoBi caoBa: uugpoBi mexHoao0eii; mypusm; mpaHcnopm, onepauii 8 [HmepHemi;: mepeixci.
Key words: digital technologies; tourism; transport; online transactions; networks.

PROBLEM SETTING (DESCRIPTION
OF THE PROBLEM BEING ANALYZED
IN GENERAL AND ITS CONNECTION
WITHIMPORTANT ACADEMIC

OR PRACTICAL TASKS)

In the modern world, digital technologies are an
integral component of managing various processes in the
tourism and transport industries, which is associated with
anumber of factors, including rapid technological develop-
ment and increasing accessibility (more and more people
are using smartphones and other devices, which allows for
quick and convenient online operations, including booking
tourism services and transportation tickets), rising
consumer demands (customers are becoming increasingly
demanding and reliant on technology, thus they require
services that can be obtained through digital tools),
improving efficiency and optimizing business processes
(the use of digital tools allows for increased work

efficiency and reduced costs in managing service delivery
processes, improving the quality of customer service), and
developing competition (competition is quite intense in the
tourism and transportation industries, so companies must
be prepared for rapid changes that require the
implementation and /or updating of new technologies to
maintain competitiveness). Therefore, digital tools
(including various software, hardware, and other means
used for collecting, processing, storing, and transmitting
information in digital form) can effectively manage local
tourism and transportation networks, while providing high-
quality service to tourists and passengers.

THE ANALYSIS OF THE LAST RESEARCH
AND PUBLICATIONS IN WHICH THE
SOLUTION TO THIS PROBLEM IS BEGUN
Currently, among the studies dedicated to
exploring digital tools for managing local tourist and
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and expectations of tourists.

|
Interaction. Digital tourist networks should provide the possibility of interaction
between users and between users and the tourist network..

1

Innovation: Digital tourist networks should be innovative and respond to modern
trends and user demands.
/

Intcgration. The physical and digital tourist nctworks should be intcgrated with cach
other to ensure a proper level of communication and interaction.

Fig. 1. General principles of combining physical and digital tourist networks

Source: formed based on [1; 2].

transportation networks, the work of Mashika H.,
Zelich V., Kizyun A., Maslyhan R. stands out (as
scientists play a primary role in identifying the
components and specifics of forming a local tourism
network, which contributes to creating the best and
most diverse tourist offerings) [1], as well as
Sikharrenko K.O., Tokmakova l.V., Cherednichen-
ko O.Yu., Voitov .M., Palamarchuk Ya.S. (as scientists
play a primary role in identifying the components of
the local transportation network) [2; 3]. However,
these works, while identifying the components of such
networks, do not provide sufficient data for
determining the content and composition of the digital
management tools that shape them. This has led to the
selection of the topic and direction of research, as well
as its overall relevance, considering the decisive role
of such tools in the accessibility and functionality of
local tourism and transportation networks.

Table 1. Characteristics of objects in the physical tourist

FORMULATING OF ARTICLE PURPOSES
(THE PURPOSE OF THE STUDY)

The purpose of this scientific article is to investigate
digital tools for managing local tourism and transportation
networks, including their features, principles, and specific
properties.

THE PAPER'S MAIN BODY WITH FULL
REASONING OF ACADEMIC RESULTS

Within the scope of this study, the authors focus on
the specific characteristics that tourism and
transportation networks acquire when combined with
digital management tools that ensure the continuous
collection, processing, storage, and transmission of
information about their functioning in digital form.
Accordingly, this is a rather specific combination that is
not just provided by specific types of software and
hardware tools, but also satisfies the principles of
integration, optimization, perso-
nalization, interaction, and innovation.

As for the local tourism network,

the implementation of digital tools
forms a physical-digital complex of

Optimization. Digital tourism networks should strive to improve their accessibility and
convenience.

O Personalization. Digital tourism networks should be personalized to meet the needs

network
Tourist network Types of Tourist Characteristics Specifics of Use
objects Network Objects of Objects
Temporary Hotels, hostels Placement May be of varying comfort and
accommodation |Camping sites, RV service levels, located in different
places parks Sanatoriums, areas of the city or resort. Provide
resorts temporary accommodation for
tourists during their travels.
Food Restaurants, cafes, fast | Food May offer a variety of cuisines,
establishments | food joints, coffee located in different areas of the
shops, bars, pubs city or resort. Provide food for
tourists during their travels.
Tourist museums, galleries Objects Attract tourists and are the object
attractions parks, squares zoos, overview of their exploration and relaxation.
aquariums These objects may have natural,
historical, cultural, architectural,
or entertainment characteristics.
Tourist routes Walking routes Walking Defined routes with resting points,
Cycling routes Water viewpoints, etc. Require
routes development, maintenance, and
promotion.
Excursions Walking tours Bike Objects Provide an introduction to the
tours Car tours acquaintance | history and culture of the region
with the help of a professional
guide.

Source: formed based on [1; 2].

tourist objects and transportation
between them, services, and local
infrastructure, providing the satisfac-
tion of tourists' needs, tourism deve-
lopment, and more efficient use of
resources in accordance with the prin-
ciples outlined in Figure 1.

So, the physical tourism network can
include hotels and other temporary
accommodation, restaurants and other
food establishments, museums, parks,
tourist routes, excursions, and other
tourist attractions. The characteristics of
the physical tourism network objects are
presented in Table 1.

Digital tourism network is connected
to the Internet and may include websites
of travel agencies and online portals,
mobile applications for tourists, booking




EKOHOMIYHA HAYKA

Table 2. Characteristics of objects in the digital tourist network

N\

Tourist network
objects

Characteristics of Objects

Specifics of use

Websites of travel
agencies and
Internet portals

These objects contain
information about local
tourist attractions, hotels,
restaurants, museums, and
other places of leisure.

The objects may
include online booking
functions for tourist
services and transport
tickets.

Mobile
applications for
tourists.

These objects contain
information about local
tourist attractions, offer
routes for excursions and
walks.

These objects can
provide
recommendations for
restaurants and places
to relax.

Booking system

These objects contain
information and the
possibility to book tourist
services online, which
provides a more convenient
and faster booking process

These objects can be
connected to the
websites of tourist
agencies and internet
portals.

System of data
analysis

These objects are capable of
processing large volumes of
data collected about the
tourist network.

These objects allow to
obtain valuable
information about the
demand for tourist
services, needs and
preferences of tourists.

Source: formed based on [1; 2].

systems and data analysis systems. The characteristics of
digital tourism network objects are presented in Table 2.

The combination of physical and digital tourist networks
is achieved through a range of digital tools (including
databases, maps and navigation, GPS technologies,
business analytics tools, forecasting systems, social media
monitoring systems, etc.). The characteristics of the tools
that enable the combination of physical and digital tourist
networks are provided in Table 3.

The main purpose of these tools is to ensure the
coordinated operation of the outlined tourist networks,
their interaction with potential tourists, and assistance in
the efficient use of physical tourist network resources. For

example, tourism agency websites can be connected to
hotels, restaurants, or tourist attractions through
databases, maps, and navigation, allowing tourists to make
online reservations for accommodations and meals. Mobile
applications can be integrated with physical tourism
network facilities using GPS, allowing tourists to plan
routes and find the nearest tourist attractions. Data
analysis systems, including business analysis tools,
forecasting systems, and social media monitoring systems,
help tourism agencies and hotels analyze data about tourist
demand and preferences, allowing them to adjust their
services and offerings to meet the needs of their
customers. Digital tools can also help ensure the safety

Table 3. Characteristics of tools that enable
the combination of physical and digital tourist networks

Tools Function of the tools

business allows tracking trends and customer behavior to

analysis tools understand which tourism services are popular and what
may attract new customers

forecasting allows predicting demand for different tourism services

systems in different periods, helping to plan network work and
resources

social media allows tracking network and service mentions on social

monitoring media, helping to find new customers and maintain the

systems network's reputation.

marketing allows tracking the effectiveness of marketing

campaign campaigns and finding out which marketing methods are

tracking systems | most effective in attracting customers.

review allows tracking customer feedback and responding to

management them quickly and efficiently, increasing customer

systems satisfaction and helping to maintain the network's
reputation

databases allows storing and obtaining information about places of
rest, tourist routes, services and other tourist objects (in
the form of photo and video materials, descriptions,
reviews, and ratings.)

maps and helps tourists navigate in an unfamiliar place and find

navigation what they need

systems

GPS tracker allows determining the location of an object anywhere in
the world using signals received from satellites orbiting
the Earth.

Source: formed based on [1; 2].
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Integration - this principle involves combining different element

Q

network into a single system. This can include not only different modes of
transportation, but also different services provided to passengers.

vehicles through the latter's various

s of the transportation
sensors (such as GPS, accelero-

meters, gyroscopes, pressure and

Optimization - this principle involves maximizing the cfficic

)

routes, reducing wait times at stops, and more.

within the transportation network. This can include improving transport schedules,

temperature sensors), allowing for the
collection and transmission of data on
movement, speed, road conditions,

nt usc of rcsources

meet the specific needs of individual passengers.

)

Personalization - this principle involves configuring the transportation network to

and weather. Digital transport mo-
nitoring systems can be linked to
various types of vehicles, including

Tnnovativeness, which enables the development and implementation of new

mnovative solutions.

cars, buses, trucks, trains, and others,
using GPS trackers, video surveillance

cameras, specialized software,

)

companies.

Interaction that promotes improved interaction between passengers and transport

pressure and temperature sensors,
and more, enabling the tracking of

Figure 2. General principles of combining physical and digital

transport networks
Source: formed based on: [5; 6].

and convenience of travel. Electronic ticketing systems,
for instance, can avoid queues and provide a faster and
more convenient boarding process. Additionally, digital
maps can help tourists easily navigate a new city and find
the most convenient route to a particular tourist attraction.

In such tourist networks, it is possible to create
personalized tourist routes based on the analysis of user
behavior [1; 2].

As for the local transport network, the implementation of
digital tools forms a physical-digital complex that ensures the
operation of means of transportation and infrastructure within
acertain territory, meeting the needs of passengers, promoting
the development of flexible transport services,
and efficient use of resources in accordance with
the principles outlined in Figure 2.

vehicle movement and the collection
of data on their location, speed, and
other parameters. Information
systems can be connected to trans-
portation vehicles through their
equipped technical devices (including sensors, video
surveillance cameras, communication nodes, GPS receivers,
and other devices) that can be used for collecting, analyzing,
and processing data about transportation and passengers.
These systems can also provide information on transportation
schedules and other important data. Digital traffic management
systems can be connected to various transportation vehicles
through different sensors, communication nodes, software,
and other components, which can help in traffic distribution
on roads, planning optimal routes, reducing waiting times at
stops, and ensuring passenger safety. Digital electronic
ticketing and payment systems can be integrated with urban

network

Table 4. Characteristics of objects in the digital transport

So, the physical transport network can Transport

network objects

Characteristics of Objects

Specifics of use

include roads, railways, trams, buses, metros,
and other types of transportation that move
passengers within a city or region.

The digital transport network is connected

Sensors of
transportation

Various sensors that provide
data collection and transmission
on traffic movement, speed,
road conditions, and weather.

In road safety systems, traffic and
route analysis. In systems for
tracking vehicle movement and
determining arrival at stops.

Transport
monitoring
systems

to the Internet and can include transportation
sensors, transportation monitoring systems,
information systems, transportation
management systems, electronic ticketing and

Comprehensive systems used
for tracking and controlling the
movement of vehicles on roads.

To optimize traffic flow, reduce idle
time, track adherence to schedules,
lower fuel costs, increase traffic
safety, and improve passenger
service quality.

Information

payment systems, and communication devices.
systems

The characteristics of objects in the digital
transport network are listed in Table 4.
The combination of physical and digital

Comprehensive systems that
may include various technical
means for collecting,
processing, and transmitting
information.

They can provide information about
transportation schedules and other
important data, improve road safety,
reduce vehicle downtime, optimize
routes, and ensure more efficient use
of resources.

tourism networks is achieved through arange of
digital tools, including GPS, accelerometer,
gyroscope, pressure and temperature sensors,
communication nodes, software, and other
components such as GPS trackers, video
surveillance cameras, cards, or mobile

Transportation
management
systems

Comprehensive technical
solutions for managing traffic
flow and distribution on roads,
planning optimal routes,
reducing waiting time at stops,
and ensuring passenger safety.

They are used to increase the
efficiency of transportation, reduce
idle time, track schedule compliance,
decrease fuel costs, improve traffic
safety, and enhance passenger
service quality.

Electronic
ticketing and
payment
systems

applications. The characteristics of the tools that
enable the combination of physical and digital
tourism networks are presented in Table 5.

Comprehensive technical
solutions that allow for
contactless payment of fares,
account recharge, and receiving
discounts and privileges.

This allows passengers to
conveniently pay for transportation
and use it without the need to use
cash.

The main purpose of these tools is to ensure
coordinated operation of the aforementioned
transportation networks, their interaction with
passengers, and assistance in the efficient use

Communication
devices

Communication devices of
digital devices.

They can be used to access
information about transport
movements and schedules, as well as
to communicate with other
passengers and transport operators.

of physical transportation resources. For

example, transport sensors can be linked to Source: fo

rmed based on: [5; 6].
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and intercity transport ticket offices through software
designed for installation and use on mobile devices such

Table 5. Characteristics of tools that enable the
combination of physical and digital tourist networks

as smartphones and tablets, enabling passengers to
conveniently pay for their fares and use transportation

Tools Function of the tools

Accelerometer

Measurement of acceleration and detection of movement

without the need for cash. Communication devices can
be connected to information displays at stations, various

Gyroscope

Measurement of orientation and direction of tourists'
movement

types of transportation vehicles, and passenger stops
(including smartphones and tablets) via Wi-Fi, Bluetooth,
NFC, and 5G networks. This allows network users to

Pressure and
temperature
sensors

Measurement of weather conditions and altitude

access information about transportation traffic and

Communication

Providing access to the Internet for information and

nodes communication
schedules, as well as to communicate with other [Sofiware Creation and management of digital networks and
passengers and transportation operators. information systems
Based on these features, it is possible to create GPS tracker Ensuring accurate determination of their location, as well

local digital transport corridors [5].

as collecting and transmitting data on speed, direction of
movement, and other parameters.

CONCLUSIONS FROM THIS STUDY
AND PROSPECTS FOR FURTHER

Wi-Fi, Bluetooth,
NFC, 5G networks

Allowing users to connect to the Internet, exchange data,
communicate with each other, and stay connected and
communicate in real time.

EXPLORATION IN THIS AREA

Video surveillance
cameras

Tracking the movement of vehicles on the streets and in
parking areas, as well as recording traffic violations.

The research has shown that digital tools for
managing local tourism and transport networks

Cards or mobile
applications

Storage of electronic tickets and information about
tourists' routes, contactless payment for services.

facilitate the integration of their physical and digital
components, resulting in specific properties,
including:

— Universal accessibility for tourists (who can quickly and
conveniently find necessary information and book services
using mobile applications or generate electronic tickets);

— Clear planning and coordination of processes for
providing tourist and transport services and the ability to
coordinate them in time and space (digital tools allow
monitoring of transport movement and distribution of
loads on roads and tourist routes);

— Simplified interaction with network objects (this is
facilitated by the possibility of abandoning paper
documents, bureaucratic procedures, and physical interac-
tion with employees of tourism enterprises).

— Increased level of safety for tourists and city
residents (which is facilitated by orientation on transport
sensors, traffic control systems, and transport monitoring
systems that allow controlling the movement of vehicles
and detecting emergency situations faster).

— Creating anew level of interactivity between tourists
and local population (since digital tools can systematize and
provide information about cultural and historical landmarks,
recreational areas, entertainment, dining establishments,
and transport infrastructure in real-time).

The prospects for further research lie in the
possibilities of using the obtained results to create a
project for the development of local digital transport
corridors for tourists. In this case, transport networks are
integrated with tourist networks and allow tourists to
conveniently move between different tourist attractions
and visit them at a time that is convenient for them.
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