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the current adoption level in the sector. It also provides strategic recommendations for successfully 
integrating big data technologies in the digital transformation of the hospitality industry. Despite 
its  potential,  challenges  such  as  data  privacy  concerns,  integration  issues,  lack  of  skilled 
personnel, and high implementation costs remain. Solutions to these difficulties are also proposed,  
including security audits, integrated platforms, staff training, and cost-effective cloud solutions.

Key words: big data, revenue management, personalized services, artificial intelligence, 
digital transformation, data analytics.

Introduction.  In  the  hospitality  industry,  big  data  involves  collecting  and  analyzing 
extensive information about guests from sources such as reservations, check-in, online reviews, 
social media interactions, and website behavior. This data includes demographic data, booking 
patterns, preferences, and interests, allowing hotels to tailor services to the individual needs of 
guests [1].  Using big data,  hotels can optimize revenue management through dynamic pricing 
strategies,  improve  customer  experience  through  personalized  services,  enhance  security  by 
identifying  potential  risks,  and  conduct  targeted  marketing  campaigns.  The  introduction  of 
advanced  technologies  such  as  artificial  intelligence,  machine  learning,  and  cloud  solutions 
contributes to effective data management and analysis, enabling hotels to make informed decisions 
and maintain competitive advantages. However, in order to fully exploit the potential of big data 
in  the hotel  sector,  issues  such as  data  protection,  quality  assurance,  and the development  of 
sophisticated analytical tools need to be addressed [2]. Purpose of the research article is to provide 
practical  recommendations  for  enhancing  the  use  of  big  data  technologies  in  the  digital 
transformation of the hospitality industry. To achieve this purpose, the following objectives were 
set:

- to explore the theoretical foundations of big data and its relevance to the hospitality  
industry;

- to study international best practices in implementing big data technologies in hotel 
operations;

- to assess the current level of big data adoption in the hospitality sector;
- to  propose  strategic  recommendations  for  integrating  big  data  technologies  in 

hospitality sector.
Literature review. A significant contribution to the study of big data in the tourism and 

hospitality industry has been made by various scientists, including Omar A. A., Anka Yallop, 
Sergey Serdyukov and S.A. Migalevich,  among others.  Their  research laid the foundation for 
understanding the  role  of  big  data  technologies  in  optimizing  business  operations,  improving 
customer service, and making strategic decisions in the tourism sector. Omar A. A. et al., provides 
a comprehensive review of the role of big data in the hospitality industry, analyzing its impact on  
business intelligence, data mining, and machine learning applications. It identifies research gaps 
and future trends, offering a framework for assessing the extent to which big data is utilized in 
hospitality and tourism research. The study highlights how big data analytics enhance decision-
making processes, improve customer experiences, and optimize operational efficiency within the 
hospitality sector [3].  Anca Yallop et al.,  examines the transformative impact of big data and 
analytics  on  the  tourism  and  hospitality  industry,  highlighting  both  opportunities  and  risks 
associated with these technological advancements. It discusses how big data can enhance business 
intelligence,  improve  customer  experiences,  and  optimize  operational  efficiency,  while  also 
addressing  concerns  related  to  data  privacy,  security,  and  ethical  governance  [4].  Sergey 
Serdyukov focused his attention to a critical analysis of the application of Big Data technology in  
the tourism industry, examining its role in enhancing business operations, customer experiences, 
and strategic decision-making. The study also evaluates successful implementations of Big Data in 
tourism, hospitality, and airline sectors, offering insights into overcoming barriers and optimizing 
digital transformation [5]. S.A. Migalevich et al., explores the integration of big data processing in  
the tourism industry, emphasizing its potential to enhance business operations, customer insights,  
and  market  analytics.  It  examines  how data-driven  approaches  can  improve  decision-making, 
personalize  travel  services,  and  optimize  resource  management.  Additionally,  the  research 
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highlights key challenges such as data security, infrastructure limitations, and the complexities of  
implementation,  offering  strategies  to  address  these  obstacles  while  impacting  big  data  for 
sustainable growth in tourism [6].

Methods.  The  theoretical  and  methodological  basis  of  this  article  includes  research 
articles,  industry reports,  and other relevant publications. Within the framework of this study, 
general scientific methods were employed, including analysis and synthesis, comparative analysis, 
empirical analysis, and case study analysis. The information base consists of publications from 
academic journals, industry reports, and statistical data on big data adoption in the hospitality 
sector. 

Main part. The global big data analytics market was valued at USD 307.52 billion in 2023 
and is expected to reach USD 961.89 billion by 2032, growing at a CAGR of 13.5%. Big data  
analytics  uses  advanced  technologies  to  process  and  extract  insights  from  large  volumes  of 
structured and unstructured data,  helping businesses with real-time decision-making,  customer 
service,  risk  management,  and  fraud  prevention  [7].  Big  data  has  become  a  fundamental  
component of strategic decision-making in the hospitality industry. Previously, hotels relied on 
paper documents to obtain information about guests, but today every customer interaction — from 
online reservations and check-in to reviews and website activity — is recorded digitally. This 
transition has allowed hotel operators to gain access to real-time analytical information, optimize 
processes, and improve the overall guest experience. One of the most effective ways to use big 
data in the hotel business is revenue management. Hotels now use historical booking data and 
market trends to implement dynamic pricing strategies that optimize room occupancy and improve 
key performance indicators such as average daily rate (ADR) and revenue per available room 
(RevPAR).  In  addition,  big  data  plays  a  vital  role  in  personalizing  the  guest  experience.  By 
analyzing  behavioral  patterns,  preferences,  and  demographic  data,  hotels  can  segment  their 
audience  and  adapt  marketing  communications  and  services  to  individual  needs,  thereby 
increasing customer engagement and loyalty. To process and benefit from vast amounts of data, 
hotel businesses are increasingly relying on digital infrastructure such as customer data platforms 
(CDPs), property management systems (PMS), customer relationship management (CRM) tools, 
and point-of-sale (POS) systems. Effective integration between these platforms is essential for 
smooth  data  exchange,  centralized  guest  profiles,  and  stable  service  delivery.  The  integrated 
systems  also  allow  for  real-time  updates  on  bookings  and  transactions,  improved  inventory 
management,  and  increased  operational  efficiency.  Empirical  evidence  from  the  hotel  sector 
highlights  the practical  benefits  of  using big data.  For example,  hotel  group such as Marriott 
successfully use analytical platforms to test their services, personalize marketing, and unify guest  
data  in  various  hotels.  These  initiatives  have  led  to  significant  increases  in  revenue,  guest  
satisfaction, and operational efficiency [1]. The integration of big data into hospitality operations 
offers  multi-dimensional  benefits  that  span  beyond  guest  personalization  and  operational 
efficiency. Its strategic value is evident in various key areas of hotel management. The following 
figure  summarizes  the  key  domains  in  which  big  data  significantly  contributes  to  enhancing 
performance in the hospitality industry (Figure 1).
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Figure 1. Key benefits of Big Data in Hospitality industry.

Note - Compiled by the author based on [2].

Figure 1 provides a visual representation of how big data functions as a central driver of 
innovation  and  efficiency  within  the  hospitality  sector.  It  highlights  four  major  domains 
influenced by big data: revenue management, customer experience, market research, and strategic 
management.  In revenue management,  data analytics help optimize pricing strategies,  forecast 
demand, and manage inventory more efficiently, leading to increased profitability and reduced 
operational  costs.  Customer  experience  is  enhanced  through  personalized  marketing  and 
predictive analytics, allowing hotels to anticipate guest needs and deliver tailored services that  
improve  satisfaction  and  loyalty.  Market  research  benefits  from  deep  insights  into  traveler  
behavior,  preferences,  and  seasonal  trends,  enabling  targeted  campaigns  and  dynamic  offers. 
Strategic  management  is  supported  by  big  data  through  informed  decision-making  and  the 
identification  of  emerging  trends,  including  sustainability  preferences  and  partnership 
opportunities. 

Building upon the  importance of  big  data  in  the  hospitality  sector,  various  tools  have 
emerged to  help  hotel  operators  harness  the  full  potential  of  this  data.  For  instance,  revenue  
management  tools  such  as  Duetto,  Mews,  and  Oracle  Hospitality  allow hotels  to  implement 
dynamic  pricing  strategies  and  forecast  demand  based  on  data-driven  insights.  Additionally,  
customer relationship management tools like Revinate help personalize marketing campaigns by 
analyzing guest preferences, improving engagement and loyalty (Table 1).

Table 1. Big Data and Analytics Tools in the Hotel Industry
Tool Function Integration Capability Examples of use
Mews Property Management 

System (PMS), 
automation of guest 
services

Integrates with third-party 
services like POS, payment 
gateways, and booking engines

Automates 
check-in/check-out, guest 
communication, and 
invoicing

Revinate Cutomer relationship 
managemet (CRM)

Integrates with PMS, booking 
engines, and email platforms

Personalized marketing 
campaigns that improve 
guest engagement

Oracle 
Hospitality

End-to-end hospitality 
management system, data 
analytics

Seamlessly integrates with 
various hotel management 
software and tools

Operational efficiency, 
predictive analytics for 
demand forecasting

Duetto Revenue management, 
pricing optimization

Integrates with PMS, channel 
managers, and CRMs

Dynamic pricing 
adjustments, maximizing 
revenue per available 
room (RevPAR)

Note - Compiled by the author based on [8-9].

REVENUE 
MANAGEMENT

CUSTOMER 
EXPERIENCE

MARKET 
RESEARCH

STRATEGIC 
MANAGEMENT

BIG DATA
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Table 1 shows the key big data and analytics solutions that are essential for the operation 
of hotels, supporting revenue management, personalized guest service, and operational efficiency. 
They help manage large amounts of data by providing dynamic pricing, targeted marketing, and 
increased customer satisfaction.

These solutions are vital for real-time decision-making as the industry transitions to digital  
systems,  matching  the  broader  themes  of  integrated  systems  and  data  analysis  in  hotel 
management.

Recommendations. Following the overview of essential big data tools in the hospitality 
industry,  it  is  important  to  recognize  the  challenges  that  come  with  the  integration  and 
implementation of these technologies. While these tools offer significant advantages, hotels may 
face various difficulties in utilizing big data to its full potential. Table 2 outlines some of the key 
challenges  and  offers  recommendations  to  address  them,  helping  businesses  navigate  the 
complexities of digital transformation and data-driven decision-making.

Table 2. Challenges and Recommendations for Big Data in Hospitality
Difficulties Recommendations
Data Privacy and Security Concerns regular Regular security audits, and comply with GDPR 

and other data protection laws.
Data Integration Challenges Invest  in  integrated  platforms  that  provide 

seamless  data  flow  across  all  systems,  and 
ensure proper API connectivity.

Lack of Skilled Personnel Provide training for staff or hire data scientists 
to manage and interpret data effectively.

High Implementation Costs Cost-effective  solutions  and  consider 
cloud-based options to reduce upfront costs.

Note - Compiled by the author based on [10].

Table 2 provides information about the hospitality industry face several key difficulties 
when adopting big data technologies, including data privacy and security concerns, integration 
challenges,  a  shortage  of  skilled  personnel,  and high implementation costs.  To address  these, 
hotels are encouraged to implement regular security audits and comply with data protection laws 
like GDPR. Investing in integrated platforms with seamless API connectivity can help tackle data 
integration issues, while training staff or hiring data scientists can bridge the skills gap. Finally, 
adopting  cost-effective,  cloud-based  solutions  can  help  reduce  upfront  costs  and  make  the 
technology  more  accessible.  By  following  these  recommendations,  hotels  can  successfully 
overcome barriers and unlock the full potential of big data.

Conclusion.  Big data technologies are transforming the hospitality industry by enabling 
hotels  to  make  data-driven  decisions  that  optimize  revenue  management,  enhance  customer 
experience, and improve operational efficiency. By focusing on these key areas, the hospitality 
industry can fully harness the potential of big data, leading to increased profitability, customer 
loyalty, and a competitive edge in the market. The research provides valuable insights for hotel 
operators looking to enhance their use of big data technologies in the context of the ongoing 
digital transformation.
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Sustainable tourism is an integral part of every country; it is becoming a key element in 

promoting tourism industries worldwide, particularly in countries with an abundance of cultural 
and natural resources. According to Iwona Niedziółka, “Sustainable tourism is defined as all forms 
of activities, management and development of tourism that preserve natural, economic and social  
integrity and guarantee maintenance of natural and cultural resources” [1].

Such countries include Kazakhstan, which attracts travelers with its vast steppes, rich land 
and soil resources, and diverse natural landscape, featuring mountain ranges, silent deserts, and 
crystal-clear lakes and rivers that intertwine. It is also essential to preserve the cultural heritage of  
our land. Kazakhstan is a place where ancient nomadic traditions and the achievements of modern 
times coexist  in perfect  harmony. The richest  history,  the diversity of ethnic groups and their  
traditions, music, and dances - all this is inseparable from the identity of our Kazakhstan.

However, to preserve this unique value and avoid losing it, it is essential to monitor the 
ecology and cleanliness of our country [2]. It is also necessary to take active measures to protect  
the environment while there is still time to implement specific actions to prevent environmental 
disasters. After all, the sooner we start acting, the greater the chances of preserving our rich land  
for future generations. By putting the ecology of our land at risk, we not only risk losing all 
natural  resources but  also risk losing the very foundation of  ourselves,  the foundation of  our 
country: culture, values, traditions, language, and history, for which our great-grandfathers and 
great-grandmothers fought so hard.

Currently,  environmental  issues  such  as  air,  water,  and  soil  pollution  are  becoming 
increasingly significant. Irrational waste management, deforestation, and pollution of territories 
are just the tip of the iceberg of problems that we face every day. It is crucial to examine several  
specific examples of environmental issues that various regions of Kazakhstan encounter. The first 
example is the Atyrau region, which has experienced a significant decrease in the level of the  
Caspian Sea. Over the past 20 years, the coastline has retreated by more than 20 kilometers. The 
primary factors contributing to this issue are climate change, pollution, and overfishing [3]. The 
second example is the Semipalatinsk polygon test site. From 1949 to 1991, nuclear tests were 
conducted at the Semipalatinsk test site, which still entails consequences of having a negative 
impact on the health of the local population [4]. The third example is the Kostanay region. The 
Kostanay region is known for its high level of air pollution from emissions from the thermal 
power industry, motor transport, and factories. According to statistics, the volume of emissions is 
98.7 thousand tons [5]. The fourth important example is the Kyzylorda region, which has seen a 
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