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DIGITALIZATION OF THE MANAGEMENT
OF TOURIST ROUTE NETWORKS

AND THE QUALITY MANAGEMENT

OF TOURISM AND HOSPITALITY SERVICES

E. B. Toapepiuiko,

acnipaHT KadeApn eKOHOMIKM Ta ¢iHaHCiB,

MyxkauiBcbKUIT Aep>KaBHUI YHIBEpCUTET

T. B. Kyainiy,

K. €. H., AOIIeHT KapeApn MEHEAKMEHTY OpTraHi3arii,

Hanionaapunit yuiBepcuter "ApBiBchKa moaiTexnika”

H. C. Kamnos,

CT. BUKA3AA4 KaceApy MEHeAKMEHTY, YyIPaBAIHHA eKOHOMIYHMMM IPOLeCaMy Ta TYPHU3MY,
MyxkauiBcbKUIT Aep>KaBHUI YHIBEpCUTET

IOV O®POBI3AIIIA YIIPABAIHHA MAPIIPYTHVMU TYPUCTNYHUMMU MEPEJKAMU
TAMEHEAJKMEHTY AKOCTITYPUCTUNYHUX TATOTEABHO-PECTOPAHHUX ITOCAYT

In the current context of the development of the tourism and hospitality industries, digitalization serves as a key
factor in enhancing management efficiency and ensuring the competitiveness of their stakeholders. Information
technologies significantly transform the processes of organizing tourist routes, allowing for the optimization of logistics,
the improvement of service quality, and the personalization of the tourism product. At the same time, digital tools provide
integrated quality management in the hospitality sector, supporting the monitoring of service standards, the analysis of
customer feedback, and prompt responses to changes in demand.

The purpose of this article is to analyze modern digital technologies in tourism and hospitality management and to
determine their impact on improving customer service quality and the efficiency of route network management. The
contemporary tourism industry is actively integrating digital solutions, including systems for managing tourist flows
and routes, service quality control platforms, mobile services for tourists, big data analytics and artificial intelligence,
the Internet of Things and smart technologies, virtual and augmented reality, as well as the integration of services into
unified systems of planning, booking, and monitoring. The authors demonstrate that the implementation of such

N
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technologies fosters the formation of flexible, customer-oriented, and competitive management models in the tourism
and hospitality industries. It is also proven that digital technologies play a crucial role in managing tourist route networks,
which are considered organized systems of routes with related transport services and infrastructure that ensure the
movement of tourists between objects, locations, and regions. Digitalization enables the transition to remote management
and the integration of transport, information, and service infrastructures. Future research prospects lie in examining the
impact of integrating the latest digital technologies on the efficiency of managing tourist route networks and on improving
the quality of tourism and hospitality services.

V cyyacHux ymMoBax po3BUTKY TYPUCTUYIHOT Ta FOTeABHO-PecTOpaHHOI cep nudpoBisanis € KAIOIOBUM YNHHUKOM IiABU-
weHHs eeKTUBHOCTI YIPaBAiHHS Ta 3a6e3neveHHs KOHKYPEHTOCIPOMOIKHOCTI IXHix cy6'ekTiB. Indopmaninni TexHoAOriT
CYTTEBO TPaHCHOPMYIOTh NpOLeCH OpTaHizanii TYPUCTUYHMX MapUIPYTiB, AOSBOASIOUM ONTUMI3yBaTH AOTiCTUKY, i ABUINY -
BaTH AKiCTb OGCAYrOBYBaHHS Ta MepCOHaAizyBaTu Typuctuunuit npoAykrt. [lapareabHo yudposi incTrpymentyu 3abesmnevy-
FOTh iHTErPOBAHUI MEHEASKMEHT SIKOCTi Y TOTEABHO-PECTOPAHHOMY Oi3HecCi, CIIPUSIOYM MOHITOPUHTY CTAaHAAPTIB CepBicy,
aHaAi3y KAIEHTCHKMX BIAIYKIB Ta omepaTMBHOMY pearyBaHHIO Ha 3MiHM monuTy. BiaTak Meroro ctaTTi € aHaAi3 cyyacHux
IMPPOBUX TEXHOAOTIN y cdepi TYPUCTUIHOTO Ta TOTEABHO-PECTOPAHHOIO MEHEASKMEHTY Ta BU3HAYEHHS IXHbOI'O BIIAMBY Ha
NiABMIEHHS IKOCTi 0GCAYrOBYBaHHS KAI€HTIB i e eKTMBHOCTI ynpaBAiHHA MapupyTHUMHU Mepeskamu. CydacHa TypuCTHYIHA
IHAYCTpiq aKTMBHO iHTerpye uudpoBi pilieHHS, cepeA AKUX CUCTEMM YIPaABAIHHSI TYPUCTUIHMMM IIOTOKAMM Ta MapIIpyTa-
M, 1AaTHOPMU KOHTPOAIO AKOCTi MOCAYT, MOGIABHI CepBicU AASL TYPUCTIB, aHAAITMKAE BEAMKMX AAHMX i INTYYHWIA {HTEAEKT,
iHTepHeT peyeyf i CMapT-TEXHOAOTIT, BipTyaAbHa /i AONIOBHEHA PeaAbHICTh, a TAKOX IHTerpanig cepBiciB y €eAMHI cucTeMn
NAaHYBaHHS, GPOHIOBAaHHS T2 MOHITOPMHIY. AOBEA€HO, IO BIPOBAASKEHHS TaKUX TEXHOAOTIM crpuse ¢GOpMyBaHHIO THYY-
KUX, KAIEHTOOPiEHTOBAHMX | KOHKYPEHTOCIPOMOSKHUX MOAEAEH YIPaBAiHHS Yy TYPUCTUYHIN Ta TOTEABHO-PeCTOPaHHiM che-
pax. AosepeHo, mo uudpPOBi TEXHOAOTIT BiAirpalOTh KAKOYOBY POAb B YIPaBAiHHI MaPIIPYTHUMM TYPUCTUYHUMU MEPEKAMH,
SIKi PO3TASAAIOTHCA IK OPTaHi30BaHi CUCTEMM TYPUCTUIHUX MAPIIPYTIB i3 MOB'I3aHMMMU TPAHCIIOPTHUMM OCAYraMu Ta indpa-
CTPYKTYPOIO AAs 3a6e3redeHHs MepeMillleHHS TYPUCTIiB MisK 06'eKTamu, AoKauismu Ta perionamu. 3aBasaku uudposizayii
BiAGyBa€ThCS mepexip A0 AMCTAHLIMHOrO YIPaBAiHHA Ta iHTerpayii TpaHcnopTHoi, iHdopmaniiiHoi Ta cepsicHol iHdpacT-
pykTypu. [lepciekTMBY mMOAAABIIMX AOCAIAKEHD IOASTAIOTh Y BUBYEHHI BOAMBY iHTerpauii HOBiTHIX U@ POBUX TeXHOAOTMH
Ha e(eKTUBHICTh yNPaBAIHHA MapIIPYTHUMM TYPUCTUYHMMM Mepe>KaMU Ta MiABUINEHHS SAKOCTi TYPUCTUYHUX i TOTEABHO-
pecTOpaHHMUX IOCAYT.

Key words: customer service qualz’z‘y; route networks; tourism; transport services; transport;
service networks; tourism and bhospitality services.

Knao406i caoba: axicmv 06cayzobybanns kaicnmib; mapupymmui mepeixi; mypusm; mparncnopmmui
nocayzu; mpancnopm; cepbicrumu mepeiki; mypucmuuni ma 20mervHo-pecmoPanni nociyzu.

PROBLEM STATEMENT the comfort and satisfaction of tourists' needs, and

In the modern context of the development of
the tourism and hospitality industries, digitali-
zation has become a key factor in enhancing
management efficiency and ensuring the com-
petitiveness of their stakeholders. Information
technologies significantly transform the processes
of organizing tourist routes, enabling the optimi-
zation of logistics, the improvement of service
quality, and the personalization of tourism pro-
ducts. At the same time, digital tools contribute
to integrated quality management in the hospi-
tality sector by ensuring the monitoring of service
standards, analyzing customer feedback, and
promptly responding to changes in demand.

The scientific study of the problems associated
with digitalizing the management of tourist route
networks and service quality management has
practical significance, as it enables the impro-
vement of tourism companies' efficiency, ensures

stimulates the development of regional infrastruc-
ture. Particular attention is given to the use of
modern digital platforms, mobile applications, and
data management systems that enable the inte-
gration of information flows, route planning, and
real-time quality control of services.

Thus, the relevance of this research is deter-
mined not only by the general trend of economic
digitalization but also by the necessity for the
tourism industry to adapt to constantly changing
market conditions, increase consumer satisfaction,
and implement innovative approaches to managing
tourism and hospitality networks.

ANALYSIS OF RESEARCH
AND PUBLICATIONS
The problems of applying modern digital
technologies in the field of tourism management
have been studied by such researchers as Gavri-
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Table 1. Main areas of modern digital technology use in tourism and hospitality management

Areas of digital
technology use

Specifics of Digitalization in
Tourism Management

Significance for tourism
management

Systems for
managing tourist
flows and routes

Use of Geographic
Information Systems (GIS)
and specialized platforms

Allows planning of routes,
analyzing the occupancy of
tourist sites, and optimizing
logistics.

Platforms for service
quality management

Use of CRM systems, online
surveys, and analytical tools

Enables assessing customer
satisfaction levels, monitoring
service standards, and
responding promptly to changes
in demand.

Mobile technologies
and digital services
for tourists

Use of digital tools that allow
tourists and tourism
companies to perform various
operations via smartphones,
tablets, or computers online

Provide tourists with the ability
to book tickets, hotels, and
excursions in real time, and offer
interactive maps and
personalized recommendations

Big Data analytics
and artificial
intelligence (AI)

Use of analytics tools in
combination with Al
solutions

Ensures personalization of
tourism offerings, automation of
services, creation of optimal
routes, and managerial decision-
making based on data analytics.

Internet of Things
(ToT) and smart
technologies in the
hospitality sector

Technologies that enable
connection and automated
management of physical
objects and devices via the
Internet, collect real-time
data, and optimize the
operations of tourism
enterprises.

Allows automation of hotel and
restaurant resource management,
monitoring of energy
consumption, security, room
conditions, and kitchen
equipment.

Virtual and
augmented reality
(VR/AR)

Digital technologies that
create new ways for users to
interact with information and
objects.

Facilitates the creation of virtual
tours of tourist sites, museums,
and resort areas, as well as
interactive familiarization with
company services.

Integration of all
services into a
unified system

Use of modern digital
platforms that integrate
different areas of a company’s
activity into a single
ecosystem.

Enables the integration of route
planning, booking, resource
management, and service quality
monitoring within a single
ecosystem.

Source: compiled based on [1; 3; 6].

lyuk S., Sokol T., Miho O., Khoroshenyuk A. [1],
Maslyhan 0.0., Tereshchuk O.S., Kizyun A.H.,
and Hutsol A.V.[2]. In particular, they examined
issues related to the effectiveness of implementing
digital solutions in the tourism and hospitality
sectors, challenges in adapting personnel to new
technologies, the integration of various infor-
mation systems, improving service quality, and
managing tourist flows.

These scholars also highlighted the impact of
digitalization on the competitiveness of tourism
and hospitality enterprises and regions, as well as
the need to ensure data security and transparency
of business processes in the digital environment.

At the same time, the analysis of modern digital
technologies in the field of tourism and hospitality
management remains rather fragmented, including in
terms of determining their impact on service quality
and the efficiency of route network management.

N

FORMULATION OF THE ARTICLE'S
OBJECTIVES
This article aims to analyze modern digital
technologies in the field of tourism and hospitality
management and to determine their impact on
improving customer service quality and the
efficiency of route network management.

THE PAPER MAIN BODY

Modern digital technologies in the field of
tourism and hospitality management began to be
gradually implemented from the late 1990s to the
early 2000s, when the development of the Internet
and information technologies became accessible
to a wide range of enterprises.

In particular, the 1990s were marked by the
emergence of online booking and websites for
tourism and hospitality companies; the 2000s saw
the integration of CRM systems and the rise of
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mobile solutions; the 2010s witnessed the mass
digitalization of business processes and the use
of Big Data; and the 2020s have seen the imple-
mentation of AI, IoT, VR/AR, and smart
solutions.

Currently, the tourism industry continues
to actively integrate digital technologies that
enhance management efficiency, optimize
routes, and ensure a high level of service.
Among such technologies are digital
platforms for the comprehensive management
of tourist routes and service networks.

In practice, the main areas of modern
digital technology use in tourism and
hospitality management include (see Table
1): systems for managing tourist flows and
routes; platforms for service quality
management; mobile technologies and digital

Table 2. Digital technologies affecting the
management of tourist route networks

Direction of
digital
technology
impact

Features of application

Impact on the management
of tourist route networks

monitoring of
tourist flows

mobile applications, IoT
sensors, GPS tracking,
and big data analytics

Provide route Through the use of Enables the creation of

planning Geographic Information | individual and group routes,
Systems (GIS), combining different modes of
interactive maps, and transport, taking into account
online booking the load of attractions and
platforms (Google travel time.
Maps, Rome2Rio,
Amadeus)

Provide Through the use of Enables real-time tracking of

tourist movements, analyzing
location attendance, and
forecasting demand for
specific routes.

Carry out real-
time logistics

Through automatic
route adjustment tools,

Enables the integration of
transport systems and the use

services for tourists; Big Data analytics and

A X i optimization routes are adapted to of artificial intelligence
artificial lntelllgence (AI), the Internet of external conditions* algorithms for rapid decision-
Things (IoT) and smart technologies in the making.
hospitality sector; virtual and augmented .

reality (VR/AR); and the integration of all
services into a unified system for route
planning, booking, resource management,
and service quality monitoring.

So, systems for managing tourist flows and
routes, such as GIS platforms (ArcGIS, QGIS),
online tourism services (Google Maps, Trip-
Advisor, Rome2Rio), and specialized solutions
for planning routes for tourism companies,
make it possible to ensure tourist comfort, re-
duce congestion on popular routes, and effi-
ciently allocate resources within tourism
infrastructure.

Service quality management platforms,
including CRM systems such as Salesforce, Zoho
CRM, HubSpot, as well as specialized platforms
for the hospitality sector (Opera PMS, Mews, Ho-
telogix), provide monitoring of service standards,
analysis of customer feedback, and prompt response
to issues. This allows for improving service quality
and building a loyal customer base [4].

Mobile applications and online services, such
as Booking.com, Airbnb, Skyscanner, and TripIt,
enable feedback and quickly resolve organizational
issues during travel.

Analytics tools, such as SAS, Tableau, and
Microsoft Power BI, combined with Al solutions
(IBM Watson, Google Al, Salesforce Einstein),
allow for forecasting tourist demand, personalizing
offers, automating service, and making mana-
gement decisions based on the analysis of large
datasets.

IoT solutions, such as Smart Room Solu-
tions, Honeywell IoT, and Siemens Smart Buil-

* such as weather factors, traffic, and the occupancy level of tourist
attractions.
Source: compiled based on [4—6].

ding, enable automated resource management,
monitoring of energy consumption, security,
and the condition of rooms and kitchen equip-
ment. Smart technologies enhance customer
comfort and optimize operational costs [J].

Virtual and Augmented Reality (VR/AR).
Platforms and applications such as Google Earth
VR, Oculus VR Tours, and ARKit/ARCore for
mobile apps are used to create virtual tours of
tourist sites, provide interactive familiarization
with services, and enhance the appeal of tourism
products.

Modern digital platforms, such as Oracle
Hospitality, SAP Concur, and Amadeus IT Group,
enable the integration of route planning, booking,
resource management, and service quality
monitoring. This ensures efficient management of
tourism operations, prompt response to changes
in demand, and a high level of personalized cus-
tomer service.

Digital technologies play a key role in mana-
ging route-based tourism networks, which are
understood as organized systems of tourist
routes and associated transportation systems,
transport services, and infrastructure that fa-
cilitate the movement of tourists between diffe-
rent sites, locations, or regions. Digitalization
enables a shift toward remote integration of [ 6;
3]:

— Transport infrastructure — encompassing
transportation systems and vehicles, GPS
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navigation, online public and private Table 3. Digital technologies affecting the management of

transport services, as well as traffic

quality in tourism and hospitality services

management systems;

— Information infrastructure —
including geoinformation systems,
interactive maps, online booking

Direction
of digital

impact

technologies’

Features of application

Impact on the management
of quality in tourism
and hospitality services

platforms, mobile applications, and
cloud services for data exchange;
— Service infrastructure — such as

automated

quality control

through CRM systems, PMS, and
digital platforms for managing
customer feedback.

Systematic monitoring of
service standards,
reduction of errors, and
faster response times

geoinformation systems, digital quality
management platforms, CRM systems,
mobile apps for tourist communication,
and review and rating systems.

support service
personalization

through big data analysis and the
use of artificial intelligence
algorithms

Increased tourist
satisfaction and loyalty,
adaptation of services to
individual needs

The implementation of digital

optimization of

through the implementation of IoT
and smart technologies in hotels
and restaurants (e.g., “smart room”
systems, automated resource
accounting, energy consumption
control)

Cost optimization,
enhanced customer
comfort, and
environmentally friendly
business practices.

technologies contributes to the | intemal
formation of unified intelligent systems | business
that [3; 5—-6]: processes
— Plan routes while taking into
accountsite occupancy, different modes [ -
of transport, and optimal travel times. | communication

— Monitor tourist flows in real time | With clients

to forecast demand and regulate route

through mobile applications,
chatbots, digital concierge services,
and online platforms

Convenience and
accessibility of services 24/7,
improved communication
with clients

reputation

congestion.
management

— Perform operational logistics
optimization, automatically adjusting
routes based on external factors such as

through digital review management
platforms (TripAdvisor,
Booking.com, TrustYou), which
influence customer trust and the

Building a positive image,
enhancing the
competitiveness of the
establishment.

competitiveness of establishments

traffic, weather conditions, or the
popularity of tourist sites.

The outlined features (see Table 2) not only
enhance the tourist experience through conve-
nience, personalization, and access to up-to-date
real-time information, but also increase the
competitiveness of tourist regions and companies
by enabling efficient resource utilization, reducing
operational costs, and improving customer satis-
faction.

Thus, digitalization has transformed the
management of tourist route networks from a
traditional, static model into an innovative,
flexible, and customer-oriented system that
meets the challenges of the modern tourism
market.

Digital technologies play a key role in the
remote management of the quality of tourism and
hospitality services.

The application enables continuous mo-
nitoring of service standards, improves service
personalization and adaptability, and ensures
transparency in client interactions. In fact,
their implementation contributes to the
formation of integrated intelligent systems that
[2;6—7]:

— Provide automated quality control, taking
into account service standards, safety require-
ments, internal procedures, and customer feedback
data.

N

Source: compiled based on [1—2; 6—7].

— Support service personalization to create
offers for tourism clients based on the analysis of
their needs, preferences, and history of previous
bookings.

— Optimize internal business processes, consi-
dering resource availability, staff workload, ser-
vice levels, and the current operational perfor-
mance of the establishment.

— Ensure interactive communication with
clients, taking into account their requests,
booking history, preferences, and real-time
feedback.

— Build a positive online reputation thro-
ugh digital platforms that influence customer
trust and the competitiveness of establish-
ments.

The details outlined in Table 3 help to enhance
service quality and create a positive customer
experience. They enable companies in the tourism
and hospitality sector to use resources efficiently,
reduce costs, ensure transparency in business pro-
cesses, and strengthen their competitive position
in the market.

Digital technologies have significantly trans-
formed the management of quality in tourism and
hospitality services, enabling a shift from traditio-
nal, manual control methods to intelligent mana-
gement systems.
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CONCLUSIONS

The modern tourism industry is actively
integrating digital technologies, which allows for
increased management efficiency, optimized
routes, and a high level of service. The main
directions of digitalization include tourist flow and
route management systems, service quality
management platforms, mobile services for tou-
rists, big data analytics and artificial intelligence,
and the Internet of

Things and smart technologies, virtual and
augmented reality, as well as the integration of all
services into unified planning, booking, and moni-
toring systems.

It has been demonstrated that the implemen-
tation of such technologies contributes to the
formation of flexible, customer-oriented, and
competitive management models in the tourism
and hospitality sectors.

Digital technologies have been shown to play
a key role in the management of tourist route
networks, which are considered organized
systems of tourist routes with associated
transport services and infrastructure to ensure
the movement of tourists between sites,
locations, and regions. Thanks to digitalization,
there is a shift toward remote management and
the integration of transport, information, and
service infrastructure.

Future research prospects lie in studying the
impact of integrating the latest digital technologies
on the efficiency of managing tourist route
networks and on improving the quality of tourism
and hospitality services.
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