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Abstract The significance of this research is deeply rooted in the rapid technological advancements of the modern era,
which have the capacity to transform and enhance business operations within the hospitality industry. This study aims to
assess the impact of digital technologies on the efficiency of hotel and restaurant businesses, highlighting their key benefits
while identifying the challenges and risks associated with their implementation. To achieve these objectives, the study
employed a comprehensive analysis of literature, alongside methods of generalization and systematization, to examine the
role of digital technologies. The primary objective is to achieve an optimal balance among efficiency, adaptability, and
service personalization while addressing the weaknesses and potential threats associated with the implementation of digital
technologies in hotel and restaurant operations. The evaluation of their impact was conducted using an expert-driven
approach based on SWOT analysis criteria. The Pearson correlation tool, as part of the JASP statistical program, was used
to determine the degrees of influence of the criteria. A comprehensive analysis revealed that experts rate the strengths and
opportunities of implementing digital technologies in the hospitality sector higher than the associated weaknesses and
threats. Moreover, the high degree of interconnection between increasing the throughput of establishments and the
personalisation of customer service, high dependence on technology and equipment, and personalisation in customer
service, as well as the need for constant technology updates and changes in the internal culture of the organisation and
staff skills, indicates the necessity for a systematic approach to the implementation of digital technologies in the activities
of hotel and restaurant enterprises. The objective is to achieve an optimal balance between efficiency, adaptability, and
service personalisation by taking into account the weaknesses and potential threats that may arise when digital technologies
are implemented in the activities of hotel and restaurant enterprises.
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1. Introduction

In the context of rapid technological progress, the hotel and restaurant business is undergoing significant changes and
adaptations to meet the demands of the modern world. Digital transformation has become a core element of development
strategies, focusing on enhancing service efficiency, optimizing management processes, and boosting competitiveness.
Currently, one of the most significant trends is the incorporation of digital technologies to streamline the various stages of
hotel and restaurant services. The implementation of a simplified booking process via websites and mobile applications ensures
customer convenience and facilitates data collection and subsequent analysis. The utilisation of information pertaining to
guests' preferences and choices enables hotel and restaurant personnel to devise bespoke offers and provide a personalised
service. In the restaurant industry, digital transformation is also evidenced by the utilisation of technologies for the automation
of orders and the processing of payments, which facilitates expedited service and reduces errors (Sharov, 2021). In the modern,
innovative environment, digital technologies contribute to transforming approaches to the hotel and restaurant business,
influencing consumer demand and shaping customer requests. The implementation of digital technologies in the hotel and
restaurant industry has been demonstrated to increase the quality of service provided, attract new customers and ensure
customer loyalty.

The objective of this scientific article is to provide a systematic overview of the impact of modern digital technologies
on the efficiency of hotel and restaurant businesses. This research aims to identify the primary challenges associated with the
implementation of digital innovations and to ascertain the pivotal benefits of digitalisation for enhancing the productivity and
competitiveness of hotel and restaurant enterprises.
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A substantial corpus of scientific literature is devoted to elucidating the essence of digital transformation in the hotel
and restaurant business. To illustrate, Mashika (2023) posits that digital transformation entails the renewal of all aspects of the
industry's activities through the implementation of modern technologies and digital innovations, including the utilisation of
digital tools and platforms. Altas (2022) defines digital transformation as the integration of the latest technological
developments into the critical business processes of a hospitality establishment. Dora's (2024) research corroborates the
advent of digitalisation in the tourism and hospitality sectors and underscores that the proliferation of innovative practices
was precipitated by the imposition of quarantine restrictions during the global pandemic caused by the SARS-CoV-2 virus.
Furthermore, Lazic et al. (2023) highlighted that local challenges, such as the war in Ukraine, have an impact on supply chains
and the modification of business processes, influencing the selection of suppliers in the restaurant business. The contemporary
approach to management entails the implementation of a quality management system as a means of attaining competitiveness
and instilling confidence among consumers (Bayev et al., 2022).

Buryak and Tyukhtenko (2023) posit that contemporary technologies exert considerable influence on customer
preferences within the restaurant industry. It is evident that there is a growing demand for fast digital services, with 70% of
customers indicating a preference for ordering food. Additionally, 49% of the customers expected high-speed Wi-Fi, and 51%
of the respondents expressed a desire to make preorders remotely. This highlights the necessity for the development of
personalised service technologies. Moreover, 81% of the respondents searched for menus online, which highlights the
importance of the online presence of hospitality establishments and the use of digital solutions for greater engagement and
interaction with customers online. Additionally, 29% of the respondents use contactless payment systems such as Apple Pay
and Google Pay, which also require the hotel and restaurant businesses to adapt continuously and implement new technologies
to ensure convenience, personalisation, and security of services in the future. Furthermore, according to Edeh et al. (2022),
one of the most effective strategies for enhancing discretionary behaviour in the workplace is the implementation of talent
management.

In this context, Korzh and Onyshchuk (2020) highlight the necessity for the hotel and restaurant industry to proactively
integrate contemporary digital technologies to align itself with the evolving expectations of the modern consumer. It is crucial
to integrate online services, provide convenient online payment methods, and create service apartments. Furthermore, the
deployment of sophisticated technologies, including artificial intelligence, virtual reality (VR), augmented reality (AR), voice
assistants, blockchain, neural interfaces, biometrics, and facial recognition systems, enhances the efficiency and
personalisation of services (Kish, 2023; Fostolovich, 2022; Berezina et al., 2019; Smereka, 2023; Banyeva & Velychko, 2022).
Similar trends are observed in the work of Jasonos and McCormick (2017), who concentrate on utilising Big Data technologies,
VR technologies, artificial intelligence, and robotics for hotel and restaurant enterprises.

Conversely, Oshchypok (2020) emphasises the efficacy of cloud computing and virtualisation, whereas Dzhyndzhoian et
al. (2024) concentrate on the advantages of artificial intelligence, mobile technologies, and personalised visitor experiences.
Moreover, Snehasis and Barsha (2023) reported that the advancement of human resource information systems (HRISs) enables
the effective aggregation, storage, and preservation of data essential for the administration of human resources, particularly
within the context of hospitality personnel. It is imperative to direct particular attention towards advanced digital solutions,
such as the integration of network technologies (SMAC), which encompasses social, mobile, analytics, and cloud computing
(Alt, 2018; Klochan et al., 2021; Hrosul et al., 2021).

Additionally, blockchain technology, extended reality (XR), and quantum computing (QC) (Alt, 2021; Zysman & Kenney,
2018) warrant consideration, as they not only promote digitalisation at the technological level but also encompass the applied
level with restructured business processes and models. The impact of digital technologies on the efficiency of the hotel and
restaurant business has been the subject of studies by Anser et al. (2020), Choi et al. (2020), Lenuwat & Boon-itt (2022),
Mingotto et al. (2021), and Niziaieva et al. (2022). These studies indicate that the impact of digital technologies on the efficiency
of the hotel and restaurant business mainly lies in improving operations and value chain management; accelerating service;
reducing the possibility of errors; and enhancing financial performance, competitiveness, service quality, resource utilisation,
flexibility and innovation, and consumer satisfaction levels. In the context of the dynamic and unpredictable nature of the
business environment, strategic management is identified as an optimal approach to scenario formation for the development
of tourism industry enterprises in Ukraine (Kvasnii et al., 2023).

2. Methods

To investigate the contemporary digital technologies deployed to optimise the efficiency of the hotel and restaurant
industry and the prevailing issues within the hospitality sector, conventional scientific research techniques were deployed,
including the analysis of literary sources, generalisation and systematisation. A SWOT analysis was conducted to identify the
most significant factors influencing the development of the hotel and restaurant business in the context of the need for
digitalisation changes. A weighted average was calculated for each evaluation criterion and overall analysis group on the basis
of the expert evaluation method for 20 hospitality employees. To obtain the research results, a correlation analysis was
conducted between the strengths and weaknesses and the threats and opportunities of using digital technologies. A correlation
analysis was conducted via the statistical software JASP (Pearson's correlation tool) to calculate Pearson's correlation
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coefficients. The results demonstrate the efficacy of leveraging digital technologies for personalisation and process automation
in hospitality enterprises, contingent on the consideration of inherent weaknesses and potential threats.

3. Results and Discussion

The contemporary challenges and issues facing the hotel and restaurant industry require businesses to pursue
innovative solutions to maintain competitiveness and meet the demands of modern consumers. The proliferation of
digitalisation processes requires the incorporation of novel approaches at each stage of business operations. One of the most
significant challenges facing the hotel industry is the prevalence of excessive competition, whereby the supply of
accommodations and other services exceeds demand. This is particularly detrimental to SMEs, which often lack the resources
to withstand such market pressures. To maintain market share and a stable flow of customers, it is necessary to improve service
quality and develop unique services that go beyond the traditional concept of hospitality (Yankovska et al., 2023). Furthermore,
the prevailing business climate is marked by ambiguity regarding the potential financial return on investment. The existing
trends indicate that a return on investment can be expected within a period of five to six years. However, such circumstances
have a detrimental effect on small-scale hotels and dining establishments. In the hotel and restaurant business, the degree of
risk is not entirely predictable, which often results in unexpected challenges for business owners, such as changes in customer
preferences or competitive choices (Smovzhenko et al., 2020; Saienkoet al., 2020). The implementation of digital technologies
can provide a practical solution to these issues, contributing to the enhancement of socioeconomic indicators and the
assurance of sustainable development within the hotel and restaurant industry (Table 1).

Table 1 Digital technologies in the hospitality industry.

Technologies Features

Artificial intelligence (Al) It is used to analyse large amounts of data to improve the personalisation of guest service, forecast
demand for services and optimise pricing.
Automation system (TIA) It is used to automate routine operations, such as booking processing, access control and energy
efficiency management.
Big Data It is used to analyse visitor data, including their preferences and habits, which helps to improve marketing
strategies and develop personalised offers.
Cloud storage Provides secure storage and access to data, facilitates the sharing of information between hotel or
restaurant departments and the introduction of new technologies without significant investment in local
equipment.
Internet of Things (loT) It is used to collect data from sensor devices and interact with guests (e.g. room locks, climate control
systems), which improves the comfort and safety of staying in a hotel or restaurant.
Interactive TV Systems Hoist Technology has developed three types of interactive systems with various content: films, satellite
channels and music. An important part is advertising services that inform staff about the guest's tastes,
facilitating the choice of films, as well as the ability to order food and drinks through room service.

Energy Management The system allows customers to monitor and change the temperature and humidity in the room through
System (Energy a central computer. It also allows for efficient energy management and reduces costs for lighting,
Management System) temperature and air conditioning.

Back-office management It facilitates and enhances the work of hotel staff, reducing errors and improving customer service. The
system for internal hotel use of handheld personal computers by each employee provides access to data, making it easier to
services maintain inventory and interact with guests.

Radiofrequency The use of a radio frequency identification door lock allows customers to enter their room and other
identification (RFID) hotel areas using their mobile phone, saving time previously spent searching for a key.

Source: Alt (2021), Dzhyndzhoian et al. (2024), Polozhishnikova & Yalovegin (2021), Zysman & Kenney (2018), Bondarenko et al. (2022)

In addition to electronic management, innovations in the hospitality industry include the introduction of restaurant
services. Contemporary hospitality establishments extend their scope beyond the mere organisation of kitchen operations and
room distribution, offering patrons the opportunity for interactive engagement with the establishment. For example, the
technology of an interactive menu with a screen built into the table, which allows visitors to order dishes and call servers, is
becoming increasingly prevalent. Tablet screens on tables provide guests with the opportunity to read news and learn more
about the restaurant while their order is being prepared. Additionally, touch screens in hotel lobbies allow guests to view the
menus of all dining outlets, select the most suitable option, and precalculate their average bill (Reddy et al., 2022).
Consequently, the automation of the restaurant business results in a discernible enhancement in service quality, a reduction
in the complexity of staff work, and an optimisation of product accounting and dish calculation. However, innovations in this
field are not limited to information technology. The open kitchen practice, which allows customers to observe the cooking
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process, has been adapted to align with modern design standards and has become a crucial marketing tool for hotels to remain
contemporary (Kamushkov et al., 2022; Khan et al., 2021).

Notably, one of the prevalent trends in the hospitality industry is the integration of multimedia technologies, particularly
in the creation of electronic directories, brochures, and catalogues. In the contemporary era, hospitality establishments are
utilising digital platforms to disseminate information through online directories and catalogues. These platforms facilitate
virtual tours of diverse accommodation options, culinary offerings, conference facilities, and public spaces. Additionally, they
provide comprehensive details about the hotel's structure and the range of services it offers, including any loyalty programmes
or discounts. The utilisation of multimedia technologies guarantees the expeditious dissemination of information to
prospective guests regarding the hotel, thereby facilitating the expeditious and accurate selection of the requisite hotel
product. The advent of the quick response (QR) code, a two-dimensional barcode, has been particularly significant, offering
boundless potential for online interaction between businesses and consumers. The QR code, which can be programmed to
transmit a variety of information, represents a significant opportunity for innovation in the hotel and restaurant industry. It is
a versatile tool for customer interaction that is capable of conveying both textual and graphical information (Yankovska et al.,
2023).

A survey was conducted among 20 employees of hotel and restaurant establishments to investigate the impact of digital
technologies on the efficiency of the hotel and restaurant business. The survey inquired about the opportunities and problems
associated with using digital technologies in their work. As part of this analysis, a SWOT analysis of the effectiveness of digital
technologies in the hospitality sector was constructed, and its indicators were evaluated on a scale from 0--10 points. The
evaluation is distributed as follows: scores of 0--3 indicate a low degree of factor influence, scores of 4--7 indicate a medium
degree of factor influence, and scores of 8--10 indicate a high degree of factor influence. The weighted average indicators are
presented in Table 2, along with the overall evaluations by SWOT analysis groups, as illustrated in Figure 1.

Table 2 SWOT analysis of digital technology efficiency in the hospitality industry.

Strengths Weaknesses

Personalisation in customer service (S1) 8,00 High costs for technology implementation and support 4,70
(W1)

Automation of routine operations (S2) 7,80 High dependence on machinery and equipment (W2) 5,65

Improving the efficiency of data exchange (S3) 7,10 The need for constant technology upgrades (W3) 7,05

Increased safety and comfort for customers (S4) 6,85 High level of staff training costs (W4) 6,55

Total 7,4375 Total 5,9875

Opportunities Threats

Expanding the customer base (01) 7,15 Increased risk of leakage of personal customer 5,55
information (T1)

Ensuring a stable competitive advantage (02) 8,70 Dependence on an internet connection (T2) 7,40

Increasing the throughput capacity of facilities 7,80 The need for changes in the organisation's internal 8,15

(03) culture and staff skills (T3)

Ensuring business adaptability (04) 8,50

Total 8,0375 Total 7,0333

e \\/eighted average score

Strengths
10 7,4375
8
Threats 5,9875 Weaknesses
7,0333333%
8,0375

Opportunities

Figure 1 Results of the SWOT analysis summary indicator calculations.
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The results of the calculation of the aggregate indicators of the SWOT analysis indicate that the utilisation of digital
technologies in the hospitality sector is highly efficient, as evidenced by the high rating of the criteria. The personalisation of
customer service (8.0), the automation of routine operations (7.25), the improvement of data exchange efficiency (7.1), and
the weighted average rating of strengths (6.6) were also identified as key areas of strength. Furthermore, the indicators of the
potential for industry development through digital technologies are high (8.04), including customer base expansion (7.2),
ensuring a stable competitive advantage (8.7), increasing the capacity of establishments (7.8), and ensuring business
adaptability (8.5).

In contrast, the weighted average rating for weaknesses is considerably lower (5.98). However, the need for constant
technology updates and high training costs for staff require greater attention from enterprises when implementing digital
solutions. In contrast, threats (7.03) have a relatively low rating, although their weighted average indicator is high, particularly
in light of the need to address the potential issues of dependence on internet connectivity (7.4) and the necessity for
organisational culture shifts and staff skill development (8.2).

To ascertain the impact of digital technologies on the efficiency of the hotel and restaurant business, it is essential to
conduct a correlation analysis between the criteria previously identified during SWOT analysis. The correlation analysis
between the strengths, weaknesses, threats and opportunities of the utilisation of digital technologies is conducted utilising
the statistical software JASP (Pearson's correlation tool), with the calculation of Pearson's correlation coefficients. The results
of the correlation analysis are presented in Table 3 for the reader's convenience.

Table 3 Correlation analysis between strengths, weaknesses, threats and opportunities of using digital technologies in the hotel and
restaurant business.

Pearson's Correlations

Variable S1 S2 S3 sS4 w1 W2 W3 w4

o1 Pearson's r 0.192 -0.227 -0.095 0.167 -0.370 -0.501 -0.464 -0.049
p value 0.418 0.335 0.691 0.482 0.108 0.025 0.040 0.838

02 Pearson's r 0.390 -0.237 0.291 0.028 -0.021 -0.166 -0.511 -0.108
p value 0.089 0.314 0.214 0.907 0.930 0.485 0.021 0.650

Pearson's r -0.574 0.267 -0.132 0.108 0.033 0.251 0.345 -0.145

03 p value 0.008 0.255 0.578 0.650 0.889 0.286 0.137 0.543
o4 Pearson's r -0.283 0.110 -0.401 -0.083 -0.098 0.077 0.257 0.315
p value 0.227 0.645 0.080 0.727 0.680 0.747 0.275 0.177

- Pearson's r 0.256 0.002 0.295 -0.100 0.028 0.065 -0.117 -0.164
p value 0.276 0.993 0.206 0.675 0.905 0.786 0.622 0.489

T Pearson's r 0.102 -0.283 0.060 -0.112 0.110 0.064 0.024 -0.044
p value 0.668 0.227 0.802 0.638 0.645 0.790 0.921 0.852

3 Pearson's r -0.722 0.191 -0.005 0.106 0.320 0.259 0.520 0.065
p value <.001 0.421 0.984 0.657 0.168 0.270 0.019 0.785

*Notes: S1 — Personalisation in customer service; S2 — Automation of routine operations; S3 — Improving the efficiency of data exchange; S4 — Increasing safety
and comfort for customers; W1 — High costs of implementing and maintaining technology; W2 — High dependence on machinery and equipment; W3 — Need
for constant technology upgrades; W4 — High costs of staff training; O1 — Expanding the customer base; 02 — Ensuring a stable competitive advantage; 03 —
Increasing the capacity of facilities; O4 — Ensuring business adaptability; T1 — Increased risk of leakage of personal information about customers; T2 —
Dependence on the internet connection; T3 — Need for changes in the internal culture of the organisation and staff skills.

The results of the correlation analysis revealed the following interrelations between the criteria of the SWOT analysis:
an increase in the capacity of establishments may complicate the personalisation of customer service (r = -0.574 at p = 0.008);
increased data exchange efficiency has a high degree of correlation with ensuring business adaptability (r = -0.401 at p = 0).
Additionally, a high dependence on technology and equipment hinders personalisation in customer service (r = -0.501 at p =
0.025). Additionally, the need for constant technology updates also leads to problems in personalisation in customer service (r
=-0.464 at p = 0.04). The necessity for constant technology updates also necessitates changes in the internal culture of the
organisation and staff skills (r = -0.52 at p = 0.019). Therefore, the analysis results indicate that achieving an optimal balance
between efficiency, adaptability, and personalisation of service necessitates the implementation of a systematic approach to
the introduction of digital technologies, taking into account the market, financial, and organisational characteristics of each
enterprise. Furthermore, this approach should facilitate the identification of risks at an early stage of their manifestation.

4, Conclusion

The contemporary digital landscape encompasses a plethora of sophisticated technologies, including artificial
intelligence (Al) for tailored service and demand forecasting, automation systems to streamline routine operations, Big Data
for analysing customer preferences, cloud storage for secure data storage, the Internet of Things (loT) for increased comfort,
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interactive television systems, energy management and internal service systems, and radio frequency identification (RFID)
technologies for convenient service use. The utilisation of these technologies serves to enhance the quality of service, augment
managerial efficacy, and guarantee the sustainable growth of business enterprises. Furthermore, the hotel and restaurant
industry is confronted with a number of challenges, including intense competition, uncertainty regarding the return on
investment, and a considerable degree of risk associated with shifts in customer preferences and the competitive landscape.

The results of the SWOT analysis of the effectiveness of digital technology use and expert evaluations of the defined
criteria indicate that strengths (7.44) and opportunities (8.04) are rated highly by experts and have a more significant impact
on the decision to implement technologies. This is evidenced by the high ratings for personalised service (8.0), automation of
routine operations (7.25), improved data exchange efficiency (7.1), customer base expansion (7.2), stable competitive
advantage (8.7), and business adaptability (8.5). However, it is also important to consider potential weaknesses and threats,
particularly in light of the rapid pace of technological advancement, the significant costs associated with training, and the
reliance on internet connectivity.

To ascertain the impact of digital technologies on the efficiency of the hotel and restaurant business, a correlation
analysis was conducted between the criteria of the SWOT analysis, indicating a high degree of interrelation between increased
establishment capacity and personalised customer service (r = -0.574 at p = 0.008), high dependence on technology and
equipment, and personalised customer service (r = -0.501 at p = 0.025), as well as the need for constant technology updates
necessitating changes in organisational culture and staff skills (r = -0.52 at p = 0.019). The findings of the analysis emphasise
the necessity of attaining an equilibrium between efficiency, adaptability and personalised service by contemplating the
shortcomings and prospective threats when digital technologies are integrated into the operations of hotel and restaurant
businesses.
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