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Abstract. The development of cloud technologies in the hotel industry has become a
significant factor for enhancing operational efficiency and maintaining competitiveness in an
increasingly digital world. This article examines the theoretical framework of cloud technologies,
analyzes successful international implementations by major hotel chains such as Hilton and
Marriott, and evaluates the current state of cloud adoption in Kazakhstan’s hospitality sector. The
research methods include an analysis of global practices, a study of industry-specific applications,
and an assessment of local adoption barriers and opportunities. The study identifies key
challenges: infrastructure limitations, reliance on internet connectivity, and a lack of financial and
technical resources among smaller establishments. Proposed recommendations include enhancing
infrastructure, providing financial support for cloud adoption, developing technical competencies,
and fostering collaborations with international technology providers. The main conclusion
emphasizes the potential for cloud technologies to optimize operations, improve guest services,
and align Kazakhstan’s hotel industry with global standards. Future research prospects involve
evaluating the economic impact of such technologies and exploring strategies for their integration
in smaller hotels.

Key words: cloud technologies, hotel industry, Kazakhstan, operational efficiency,
infrastructure, guest services, international practices.

Introduction. The hospitality environment is going through a major transformation, driven
by rapid advancements in technology. As customer expectations rise, hotels are turning to smarter
tools to provide personalized services, optimize operational efficiency, and stay indispensable for
maintaining competitiveness. This shift is especially important as the industry adapts to trends like
mobile connectivity and the need for personalized guest experiences.

Cloud technologies play a relevant role in this change. They help automate hotel’s
operational system, simplify management, and enhance the overall guest adventure. By adopting
these solutions, hotels can operate more proficiently and meet the demands of a fast-changing,
globally connected market. Embracing technology has become essential for hotels aiming to
succeed in today’s hospitality landscape.

In this context, Kazakhstan represents a valuable case for scholarly investigation. The
country’s expanding tourism sector, coupled with its strategic commitment to digital
transformation, underscores its potential for leveraging cloud technologies to advance the
hospitality industry. Analyzing this regional framework allows for a critical examination of the
inherent challenges and unique opportunities faced by emerging markets in integrating advanced
technological solutions within their operational and management structures. In order to achieve
this aim, the following objectives have been set:

- to investigate the theoretical framework of cloud technologies in the hotel industry;
- to study the current state of cloud technologies development;
- to explore foreign experience of cloud technologies of hotel industry;

- to propose practical recommendations for cloud technologies development in the hotels
of the Republic of Kazakhstan.

LITERATURE VIEW. The exploration of cloud technologies within the hotel industry is
a relatively new field of study, with existing research often limited to technical overviews and
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market reports provided by technology developers and vendors. While these sources offer valuable
insights into the capabilities and potential of cloud-based systems, they frequently lack detailed
academic analysis on how cloud systems are applied in hotel operations. This gap in the scientific
literature underscores the need for deeper analysis and systematic study.

The studies that have examined the adoption of cloud technologies in the hotel industry
have confirmed their significant impact on operations and service enhancement. For instance,
Elaine Vella et al. found that the adoption of cloud-based Software as a Service (SaaS)solution by
82.43% of surveyed hotel groups significantly improved operational scalability and efficiency.
Similarly, 89.19% of these hotel groups adopted public cloud deployment models to minimize
hardware dependence and centralize data management [1]. This approach aligns with the shift in
the hospitality industry towards more cost-effective and flexible IT solutions. The research by
Betsy Bender Stringam et al. highlights the role of cloud technologies in centralizing reservation
systems and facilitating seamless communication within the hospitality sector. The study
underscores how these systems ensure data security while enhancing operational efficiency across
various hospitality platforms [2]. Wynn and Jones discuss the strategic implementation of cloud
solutions, emphasizing their ability to enhance operational efficiency, scalability, and customer
engagement. By leveraging advanced cloud-based infrastructure, hotels can stay competitive in
the digital era and rapidly respond to evolving market demands [3]. Dudnyk Svitlana points out
that cloud-based management systems contribute significantly to personalized guest services,
optimized operational workflows, and cost reduction. These improvements lead to heightened
customer satisfaction and more effective management practices in hotel enterprises [4].

MAIN PART. Cloud technologies began to actively permeate the hospitality industry in
the early 2000s, driven by the sector's need for more flexible and economically rational tools to
manage complex operational processes. The transition from traditional on-premises systems to
cloud-based platforms marked a pivotal step in optimizing hotel operations [5]. This shift has
introduced numerous transformative benefits, as illustrated in Figure 1.

Reduces the
workload on

hotel staff
Multilingualis Minimizes
m human errors

educes
Infrastructure Automation
and of routine
technological tasks
pDOI CQ

Centralizes Enhances
booking data security
management

Figure 1. The benefits of cloud technologies in hotel industry [6]

As it can be seen from the Figure 1, cloud technologies in the hotel industry offer a
comprehensive integration of multiple systems, enhancing operational efficiency and streamlining
workflows. These technologies support revenue classification in compliance with the Uniform
System of Accounts for the Lodging Industry (USALI), allowing precise calculation of key
metrics such as occupancy rates and average daily revenue. Multilingual and multicurrency
capabilities ensure seamless international operations, while revenue management tools enable
accurate profit forecasting and market sensitivity analysis. Direct online booking eliminates
intermediaries, simplifying reservation processes, and pricing management allows for strategic
tariff regulation and insight into booking patterns. Automation reduces staff workload, minimizes
human error, enhances data security, and facilitates cost-effective operations. Furthermore,
features like real-time collaboration and centralized booking management improve coordination
and oversight, collectively empowering hotels to deliver personalized guest experiences and
maintain competitive advantages [6].
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Figure 2. Cloud technologies in departments in the hotel industry [7]

Based on the information from Figure 2, the figure illustrates the integration of cloud
technologies in hotel operations, which is demonstrate their practical applications in key areas.
Front-office systems facilitate reservations and housekeeping, while back-office solutions improve
accounting and inventory management. Restaurant and banquet management utilize cloud tools
for menu adjustments and inventory tracking, and guest-related services implement energy
management systems and auxiliary features to cater to guest needs. Thus, these examples reflect
how cloud technologies support operational improvement and service delivery across the
hospitality sector [7].

In essence, cloud technologies in the hotel industry involve the use of internet-based
computing systems to manage and streamline both operational and guest-related processes. These
systems allow hotels to store, access, and process data remotely, ensuring scalability, cost-
efficiency, and enhanced data security. Include important classification as cloud-based property
management systems (PMS), reservation platforms, customer relationship managements (CRM),
revenue management system (RMS), channel management system (CMS), AI solutions and
advanced analytics tools, which are detailed on table 1 [8].

Table 1. Classification of types of cloud technologies

Types of Cloud Descrip Tools Advantages
Technologies tion
Property Cloud-based PMS Opera Cloud - Remote access for
Management centralizes operations such | PMS, multi-location
Systems (PMS) | as reservations, Cloudbeds, management
housekeeping, and Hotelogix, - Enhanced security
financial transactions. Mews PMS and data protection
Revenue RMS uses data-driven Duetto, IDeaS, | - Maximized revenue
Managem | models to analyze market | RateGain, through data-driven
ent trends and adjust room BEONPRICE | pricing
Systems pricing dynamically. -Automated rate
(RMS) adjustments based on
demand
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Customer CRM systems Salesforce - Strengthened guest
Relationship centralizes Hospitality loyalty and retention
Management guest Cloud, - More effective and
(CRM) Systems information for | Revinate, personalized
marketing and Cendyn CRM | marketing campaigns
loyalty program | Suite
management.
Channel These systems SiteMinder, -Automated real-time
Management synchronize STAAH, updates across OTAs
Systems room Cloudbeds -Prevention of duoble
availability and | Channel bookings and pricing
rates across Manager, errors
OTAs in real HotelRunner
time.
Artificial | Al-powered Asksuite, - Reduced reliance on
Intelligen | solutions Allora Al, manual customer
ce (Al) automates guest HotellQ service
Solutions | interactions and analyzes - More accurate
data for demand demand forecasting and
forecasting. data insights
Note: Complied by the authors based on [8]

Types of cloud technologies are transforming operational processes in the hospitality
industry, contributing to efficiency and improving guest interactions across various systems.
Property Management Systems (PMS), such as Opera Cloud PMS and Cloudbeds, centralize hotel
operations including reservations and housekeeping, enabling remote access and reducing IT costs
while optimizing workflows. Revenue Management Systems (RMS), such as Duetto and IDeaS,
analyze market trends to dynamically adjust room pricing, which increases revenue and mitigates
risks. Customer Relationship Management (CRM) Systems, represented by tools like Salesforce
Hospitality Cloud, consolidate guest data to support personalized marketing and loyalty programs,
promoting guest engagement and encouraging direct bookings. Channel Management Systems,
such as SiteMinder and Cloudbeds Channel Manager, synchronize room availability and pricing
across online travel agencies (OTAs) with real-time updates, preventing overbookings and
expanding visibility. Thus, these technologies advance operational efficiency, improve
profitability, and elevate the overall guest experience in contemporary hospitality management, as
detailed in Table 1 [8].

Table 2. SWOT Analysis of Cloud Technologies in the Hotel Industry

Strengths Weaknesses

-Elimination of on-site hardware, reducing costs
and operational complexity.

-Enhanced business continuity and reliability
through cloud solutions.

-Risk-sharing for security and compliance with
external cloud providers.

-Increased operational expenses due to the
subscription-based model.

-Dependency on internet bandwidth for effective
functioning.

-Restricted access to environments, causing delays
in issue resolution.

-Concerns regarding transparency in data security
practices.

Opportunities Dangers

-Potential for scalability and agility with cloud-
based systems.

-Advancements in cloud security may address
current transparency CONcerns.

-Increased reliance on third-party vendors for
mission-critical tasks.

-Balancing cost-performance for bandwidth
dependency poses a challenge.
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-Growing industry recognition of greener IT could | -Potential budgetary strain due to higher operational
enhance adoption. COsts.

Note: Complied by the authors

The SWOT analysis in Table 2, highlights critical aspects of cloud technology in the
hospitality industry. A significant strength is the elimination of on-site hardware, which reduces
maintenance efforts and costs. However, a notable weakness is the reliance on internet
connectivity, which poses challenges during service interruptions. An important opportunity is the
scalability of cloud systems, allowing hotels to adapt to growing operational needs efficiently.
Conversely, a key danger lies in over-reliance on third-party vendors, which can create risks
related to dependency and control.

The Level of Cloud Technology Implementation in Kazakhstan's Hotel Industry. The
adoption of cloud technologies in Kazakhstan's hotel industry remains in its early stages, with
significant disparities between larger, internationally aligned hotels and smaller, locally operated
establishments. According to recent surveys, approximately 31% of businesses in Kazakhstan
actively utilize cloud services, while 50% is not using them and 89% have no plans for
implementation in the near future. This statistic reflects the broader hesitancy within the business
sector, including the hospitality industry, to fully embrace cloud technologies [9, 10].

Larger hotels, particularly those adhering to international standards, have been more
proactive in adopting cloud-based solutions to enhance operational efficiency and guest
experiences. These establishments leverage cloud platforms for centralized data management,
online booking systems, and customer relationship management. In contrast, smaller hotels and
mini-hotels face significant barriers, including limited financial resources, insufficient technical
expertise, and weak management structures [9].

The operational benefits of cloud technologies in Kazakhstan became particularly evident
during the COVID-19 pandemic. Cloud-based systems enabled hotels to maintain continuity
through remote operations and virtual customer interactions. However, the scale of adoption
during this period was primarily limited to larger establishments with the necessary infrastructure
and resources [9].

Government initiatives aimed at developing hyperscale data centers and fostering
partnerships with global cloud service providers, such as Amazon Web Services and Microsoft
Azure, are expected to accelerate cloud adoption across industries, including hospitality [10].
These investments, exceeding $1.5 billion, aim to position Kazakhstan as a digital hub in Central
Asia, thereby addressing infrastructural limitations and encouraging wider adoption. While the
level of cloud technology implementation in Kazakhstan's hotel industry is nascent, the potential
for growth is substantial. Strategic investments in infrastructure, regulatory reforms, and capacity-
building initiatives for smaller establishments are critical to fostering widespread adoption [11].

International implementation of cloud technologies in the hotel industry. Hilton and
Marriott International serve as exemplary case studies for the successful implementation of cloud
technologies in the hotel industry. Both hotel chains have integrated cloud-based systems to
automate their operations, enhance guest experiences, and improve overall efficiency [4].

-Hilton's adoption of cloud technologies include a centralized PMS that integrates with various
hotel systems, enabling seamless operations across its properties. The cloud-based system
automates routine tasks, provides real-time data analytics, and enhances data security. Hilton's
commitment to leveraging cloud solutions has resulted in improved service quality and operational
efficiency [4].

-Marriott International utilizes cloud technologies to centralize its data, automate processes, and
offer personalized guest services. The cloud-based CRM system tracks guest preferences and
interactions, allowing Marriott to tailor its services to individual guests. Additionally, the cloud
PMS enables efficient management of bookings, room allocations, and billing. Marriott's use of
cloud technologies has contributed to its reputation for exceptional guest experiences and
operational excellence [4].
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RECOMMENDATIONS. The implementation of cloud technologies in Kazakhstan's
hotel industry represents a significant advancement in optimizing operations and aligning with
international hospitality standards. Addressing infrastructural and systemic challenges is crucial
for enabling the effective utilization of cloud-based systems. These recommendations provide a
framework for advancing cloud technology adoption in the sector, ensuring practicality,

scalability, and alignment with Kazakhstan’s economic and regional context.

No | Area Recommendations/Criteria Expected outcomes
1 | Infrastructure Expand broadband connectivity and | Reduction in operational
development establish reliable internet networks across | interruptions and equitable
urban and rural areas to facilitate the | access to advanced systems
application of cloud-based systems. across diverse geographical
locations.

2 | Financial Introduce government-sponsored financial | Increased participation of

accessibility aid, such as subsidies and low-interest loans, | financially constrained
to enable small and medium-sized hotels to | establishments and better
adopt cloud technologies. integration of innovative

solutions across the sector.

3 | Technical skill | Develop targeted educational initiatives for | Improvement in operational

development hotel personnel to strengthen their | proficiency and the
competence in operating cloud platforms, | effectiveness of personnel in
including  reservation and  revenue | utilizing cloud-based
management systems. systems for diverse
applications.

4 | Collaborations Establish agreements with international | Access to  cutting-edge
cloud service providers to bring advanced | technologies, strengthened
solutions, operational knowledge, and | operational systems, and
expertise to Kazakhstan’s hospitality sector. | insights into global best

practices.

5 | Solutions Incentivize local technology providers to | Improved adoption and
design cloud systems suited to Kazakhstan’s | usability of cloud
hospitality industry, accommodating | technologies tailored to
language and cultural requirements. local operational needs and

industry-specific challenges.

6 | Data security Strengthen  cybersecurity protocols in | Development of robust
coordination with cloud service providers to | security frameworks that
address privacy concerns and conform to | promote trust among
international data protection standards. stakeholders and safeguard

sensitive information.D

7 | Pilet projects Initiate trial programs within selected hotels | Collection  of  valuable
to showcase the tangible benefits and | insights and creation of
practicality of cloud systems in various | benchmarks that facilitate
operational environments. broader = adoption  and

refinement of technological
solutions.

8 | Green IT | Promote the wuse of environmentally | Enhanced sustainability,

integration sustainable cloud solutions to align hotel | cost savings, and alignment
industry practices with global environmental | with  broader goals of
standards and reduce long-term operational | ecological responsibility and
Costs. industry reputation.
9 | Collaborative Encourage partnerships between academic | Advancement in sector-
Innovation institutions, hospitality firms, and | specific technology
technology developers to create innovative | solutions, improved
solutions tailored to the needs of | alignment with market
Kazakhstan’s hotel industry. demands, and sustained
growth in digital adoption.
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CONCLUSION. The paper investigated the adoption of cloud technologies in the hotel
industry. Specifically, it explored the various applications of cloud systems in hotel operations;
analyzed the benefits such as cost efficiency, operational improvement, and scalability; and
examined challenges including infrastructure limitations and dependence on internet connectivity.
The findings provide valuable insights for hotels in Kazakhstan to develop strategic plans for
implementing cloud systems. Moreover, the study offers cloud providers a clearer understanding
of the operational needs and obstacles faced by hotels, enabling them to refine their services and
expand their market opportunities. Future research could address regional disparities in adoption
levels and further explore tailored strategies for smaller establishments to leverage cloud solutions
effectively.
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