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SPECIAL FOCUS PAPER

AI-Powered Mobile Applications in Hotels:  
Guest Personalization, Operational Efficiency, 
and Sustainability

ABSTRACT
Hotels are adopting artificial intelligence (AI)-enabled mobile apps to provide more personal-
ized and responsive guest experiences while concurrently working toward greater efficiency 
and sustainability. To date, hospitality research has highlighted technical feasibility over holis-
tic perspectives of managerial benefit, guest acceptance, and sustainable performance impli-
cations. This paper aims to provide greater context on these three areas through a qualitative 
systematic literature review with thematic synthesis of secondary research. Data sources 
include peer-reviewed journal articles, industry publications, and publicly available evidence 
from hotels published within the last five years. Results from thematic analysis revealed three 
outcome areas with prevalent literature. AI-enabled mobile applications are commonly asso-
ciated with frictionless guest experiences enabled by digital guest journeys from start to finish. 
Capabilities include, but are not limited to, guest pre-arrival personalization, mobile check-in/
out, digital keys and smart-room controls, requests and payments, loyalty program integra-
tion, and chatbots with AI learning capabilities. Second, there is supporting evidence that 
AI-enabled mobile applications can drive efficiency through automation of low-level guest 
interactions, better coordination of response efforts, and quantifiable productivity improve-
ments. Additional impacts on operational efficiency are cited through digital workflows and 
AI-enabled energy management. Lastly, AI-mobile services can allow for enhanced guest 
convenience/personalization with fewer resources. Caveats revealed benefits include prepa-
ration for implementation such as organizational readiness, change management, employee 
training, rollout strategy, and responsible data practices. Overall, AI-mobile technology has 
potential to be a strong value-add and differentiation/sustainability tactic for luxury hotels if 
used in conjunction with staff.
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1	 INTRODUCTION

Travelers today want their experience when traveling to be elevated. An elevated 
guest experience is one that is personalized, seamless, and responsive. Many hotels 
are looking towards technology to both create better experiences for guests and 
increase efficiencies in hotel operations. Artificial intelligence (AI)-powered mobile 
applications have been used to create personalized experiences for guests, allow 
guests to communicate with the hotel in real time, and automate hotel operations.

Recent studies have shown that the global AI in hospitality and tourism market 
size was valued at USD 15.69 billion in 2024. It is projected to reach USD 58.29 billion 
by the 2029 end, registering a CAGR (Compound Annual Growth Rate) of approxi-
mately 30% [1]. Furthermore, research has shown that hotels who have implemented 
an enterprise-wide AI system have shown an increase in guest satisfaction as well as 
an increase in hotel operational performance. This showcases how hotels have been 
strategically implementing AI mobile applications [2].

While there has been an increase in hotels adopting AI into their daily opera-
tions. There has been limited research on the overall value of AI from a business 
perspective. Currently, research has been done on the technical application of AI. 
While some research has been done on customers’ perceptions of AI, there has been 
no overall review of AI in terms of guest experience and operational optimization. 
Also, how these applications can aid in sustainable efforts.

This research used qualitative secondary research. The information was gath-
ered from academic journals, industry articles, and hotel case studies. This research 
aims to establish a general understanding of the role of AI-enabled mobile applica-
tions in providing personalized guest experiences and operational decision-making 
across various hospitality sectors.

The remainder of the paper includes a literature review that summarizes prior 
research related to AI, mobile technologies, and hospitality operations. The research 
methodology section then provides a detailed description of the research approach, 
followed by findings and discussion. Finally, the paper concludes with a summary 
of the implications of the research results for managers and recommendations for 
future research.

2	 LITERATURE REVIEW

2.1	 AI applications in the hospitality industry

Artificial intelligence technology solutions used across hospitality organizations 
for customer-facing and back-office purposes range from chatbots/virtual assistants 
to demand forecasting/revenue management systems, recommendation engines, 
sentiment analysis, computer vision, robotic process automation, and others. Many 
AI systems in hotel organizations adopt natural language processing, machine 
learning, and deep learning technologies to automate manual tasks and assist hotel 
managers with decision-making [3], [4].

Research published previously demonstrates that organizations across the hos-
pitality sector adopted AI technology to become faster at responding to customers’ 
needs and requests, become smarter at pricing, and reduce operational costs [5]. 
Specifically, research demonstrated that AI-powered revenue management systems 
based on machine learning have helped hotels better adapt their pricing decisions 
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to changing demand patterns, competition, and booking pace, thus reporting better 
financial outcomes after adoption. Previous research has supported the use of 
AI-driven revenue management systems for price optimization and increased reve-
nue performance among hotels. Furthermore, researchers have looked at AI-based 
monitoring and security systems for operational efficacy.

2.2	 Mobile technology as hospitality service platform

Mobile apps have been established as one of the key platforms through which 
hotels service their customers. Mobile apps allow hotel guests 24/7 access to various 
hotel services that range from mobile check-in/check-out and digital room keys to 
room service ordering platforms, concierge support channels, and even options to 
pay directly using mobile devices. Mobile apps have been found to have a positive 
impact on the perceived convenience of hotel service offerings, experiential value, 
and overall satisfaction. Research indicates mobile apps enhance the perceived 
convenience of hotel service offerings, experiential value, and overall satisfaction. 
Recent studies have focused on determining drivers of guests’ intentions to book 
digital hotel services [6]. Likewise, Kumar’s research discusses how mobile chan-
nels allow value co-creation using technologies like chatbots and seamless payment 
experiences. Mobile affordances facilitate more than just service consumption but 
can be leveraged strategically with the guest journey in mind [7].

Integration of mobile apps and IoT technologies allows hotels to offer guests 
personalized control over certain features within hotel rooms using smartphone 
devices (e.g., turning lights on/off, adjusting room temperature, and streaming enter-
tainment content). Mobile applications can also serve hotels as platforms to engage 
with guests beyond their stay, using loyalty rewards and discounts, personalized 
marketing offers, or even providing digital reviews of hotel service experiences.

2.3	 Personalization strategies in hotel operations

Personalization has become one of the most important strategic differentiators 
within the hotel industry because customers increasingly expect businesses to 
recognize them as individuals with unique preferences and behaviors. Providing 
customers with a personalized experience means understanding who they are 
based on prior stays, booking history, past spending behavior, or current requests or 
inquiries. Successful personalization of the guest hotel experience involves obtaining, 
analyzing and utilizing guest data in order to offer timely, helpful, and personal-
ized suggestions, messages, and service offerings throughout guest interactions with 
hotel employees and channels [8], [9].

Recent advancements in AI allow hotels to collect data about their customers 
in both structured and unstructured forms, helping them better recognize custom-
ers as individuals and automate personalized offerings using machine learning 
technologies. Although personalization in hotels has many advantages, there have 
been mixed research findings regarding customers’ acceptance of hotels collect-
ing and utilizing their data for personalization purposes. Studies show that many 
customers are concerned about privacy and how their data is going to be used. 
Acceptance of data sharing and personalization is highly dependent on trust hotel 
customers have in a hotel brand as well as perceived benefits they receive from 
allowing hotels to collect their data [10].
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2.4	 Sustainability through digital solutions

Hotel adoption of mobile technologies enabled with artificial intelligence can 
also help hotels become more sustainable and environmentally friendly. Research 
has shown that going paperless through adopting automation and other digital 
solutions helps hotel organizations go green. Another key area of adopting green 
initiatives within hotels supported by AI includes reducing energy spend. Operational 
tasks such as turning lights and heating or cooling on/off based on time of day and 
customer occupancy can be automated with AI, allowing hotels to reduce their 
energy consumption and cost [11].

Research published previously has found that adopting sustainability-focused 
activities may not negatively impact hotel profit margins. The study demonstrates 
that hotel sustainability initiatives and higher profits are not mutually exclusive and 
can go hand-in-hand, meaning adopting green initiatives can actually help hotels 
save money [12].

3	 MATERIALS AND METHODS

3.1	 Research design and philosophical foundations

This qualitative systematic literature review (SLR), utilizing thematic synthesis 
of secondary data sources, is based on an interpretative philosophical stance. The 
study will use this philosophical stance because it allows the researcher to focus on 
understanding meanings and contextual influences as opposed to formulating uni-
versally generalizable laws. Prior systematic literature reviews in digital hospitality 
research have used structured review approaches.

This qualitative methodology will allow the researchers to explore how and why 
AI-enabled mobile technologies are being utilized by hospitality organizations. The 
use of quantitative data from secondary sources will provide illustrations of both the 
trends and statistics associated with the adoption of AI-enabled mobile technologies 
as well as the reported performance impacts. This approach will support an assess-
ment of how AI-powered mobile applications add value to hotels within digitized 
hospitality environments.

To increase the validity and relevancy of this study’s findings, both academic and 
industry research have been evaluated. Academic research offers researchers a the-
oretical and empirical foundations to base their research off. Industry publications 
and case studies offer researchers real-world implementations of AI-enabled mobile 
technologies.

3.2	 Data collection procedures

Secondary research consisting of academic journal articles, industry publica-
tions, and publicly available case studies was completed to gain an understanding 
of AI-enabled mobile technology adoption across the hospitality sector. An emphasis 
has been placed on sourcing material that has been published in the past five years 
to ensure that fast-paced digital and AI innovations are captured.

The research team accessed peer-reviewed research through academic journal 
databases that centered on topics such as AI, mobile applications, guest personal-
ization, operational efficiencies, and sustainable hotel operations. In addition to 
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academic research, hospitality industry publications from consultancies, hotel 
groups associations, and technology companies were reviewed to help explain and 
add context to the findings noted with the implementation of AI-enabled mobile 
technologies.

Case studies of publicly available international hotel brands were examined using 
sustainability reports, industry news articles, and vendor documentation. News arti-
cles from hospitality and technology-related news platforms were also consulted to 
facilitate the capturing of current events, thus allowing for triangulation among the 
academic, industry, and practitioner-based sources.

3.3	 Data analysis procedures

The selected literature was analyzed using thematic synthesis to identify and syn-
thesize the common themes that exist across the various studies [13]. Familiarization 
with the literature was initially performed via repetitive readings of the literature, in 
which key concepts that relate to AI enabled mobile applications in hospitality were 
determined.

Codes were developed for concepts that included the type of AI applications being 
employed, mobile services being provided, the way personalization is achieved, 
the impact on operational and sustainability issues, and the barriers to the imple-
mentation of these applications. The codes were iteratively grouped together at a 
higher level, resulting in higher-level themes that formed the basis for the analysis. 
To minimize bias in the analysis process, the findings were compared cross-study, 
and more weight was assigned to those themes that had evidence supporting them 
from multiple studies.

3.4	 Scope, limitations, and ethical considerations

This review paper discusses how AI-powered applications assist in guest per-
sonalization, operational efficiencies, and guest sustainability within hotel oper-
ations. While AI-powered applications are utilized throughout properties of all 
categories and service models, this research aims to focus on luxury hotels. This is 
because luxury hotels typically have higher digital maturity and implementation of 
other mobile service capabilities. Many insights found below can be generalized to 
broad-scale hotels but may look different depending on the level of implementation 
and impact.

Limitations: This review paper used secondary research as its foundation. This 
made it limited to only published implementations and reported results. Some KPI 
(Key Performance Indicators) data may not have been publicly reported, and struggles 
during implementations were not always published. Because AI tools and capabilities 
are constantly advancing, some findings may be time-sensitive. Although we tried to 
limit the extent of these issues, this paper included research from academic journals 
and industry literature. We also tended to focus on newer research when available.

Ethical Concerns: Throughout our research we did not collect any primary data 
or have any human subjects. Any information we collected was secondary informa-
tion that did not disclose personal data or information that could lead to someone’s 
identity. The author had no conflicts of interest and worked to make sure that all 
information was reported correctly and cited correctly and that all viewpoints were 
considered.
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with its submission.
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4	 RESULTS

4.1	 AI-enabled mobile application features

Results of the SLR reveal that mobile applications used by hotels leverage arti-
ficial intelligence to perform various tasks before, during, and after a guest’s stay. 
In general, mobile applications across hotels offering digital guest experiences 
include AI-driven features that personalize guest communications before arrival, 
facilitate mobile check-in/check-out, enable digital room keys, allow guests to con-
trol room features, request hotel services, digitally pay bills, participate in loyalty 
programs, and use chatbots to interface with hotels.

Chatbots, also called virtual assistants, are one of the primary features supported 
by AI identified in the literature. Several previous studies suggest that between 60 
and 70% of standard guest questions and requests can be fielded by AI-enabled chat-
bots [14]. Conversation AI is predicted to shift from text to voice. Studies have demon-
strated that perceived usefulness, ease of use, and trust have important impacts on 
adoption of conversational agents. Privacy is a concern users have with conversa-
tional AI; hotel managers should ensure their hotel’s data practices are clear [15]. 
Simplistically, chatbots allow hotels to support guests 24/7 while simultaneously 
easing demand for front desk and concierge staff.

In many cases, studies also report that mobile applications used by hotels include 
multilingual capabilities. The literature reports that by supporting communications 
across languages using AI-powered language translators, hotels experience fewer 
guest misunderstandings, which can lead to increased guest satisfaction, particularly 
for hotel brands with international appeal that cater to guests from various cultures.

4.2	 Operational efficiency and cost outcomes

Results from academic journals, consulting firm articles, and industry blogs show 
that hotel operations experience improved efficiency and cost savings by leveraging 
AI through mobile applications. Automating tasks typically completed by hotel staff 
through chatbots, mobile requests, and AI-enabled phone support has been shown 
to increase speed, improve efficiencies, and lighten the load on service staff.

Labor efficiencies appeared to be one of the most reported impacts of AI across 
the sample. Automation of tasks typically relegated to front desk staff allows hotels to 
reduce overall staffing needs while achieving better levels of service during periods 
of high demand. Reported improvements in response times and employee produc-
tivity have been linked to mobile guest interactions and AI-assisted operations [2].

Response times also appear in many of the articles reviewed. AI-enabled mobile 
hotel applications can allow guests to request services from a central location, 
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reducing the number of emails or phone calls made by hotel guests and decreasing 
the time to service. Improvements in operational speed are thought to support better 
service coordination by triaging guest requests [16].

Digital requests also translate to reduced printing and paperwork. Moving guest 
operations to digital workflows allows hotels to automate various functions, such as 
guest arrivals and departures and request fulfillment, which translates to less print-
ing and managerial effort. Benefits relating specifically to AI have been mentioned 
within sectors such as energy management. Hotels are beginning to implement AI 
with their heating, ventilation, and air conditioning (HVAC) systems to cut energy 
costs when no one is in the room. One hotel chain experienced energy expense 
savings of 20–30% after implementing AI thermostats [17].

Overall, articles mentioned that AI-enabled mobile applications can lead to 
operational efficiencies in multiple categories of business. The level of impact 
varies based on the size of the organization, current digital maturity, and extent of 
implementation.

4.3	 Guest experience and sustainability outcomes

Improved guest experience was another reported outcome that surfaced many 
times throughout the data. Articles repeatedly mentioned improved conveniences, 
time savings, and accessibility when describing the benefits AI-enabled mobile appli-
cations had for guests. Digital check-ins, mobile requests, and AI-enabled chatbots 
were discussed as ways these technologies reduce friction for guests throughout 
their stay. Studies have found that AI-based mobile apps in hospitality are used to 
deliver standardized service, better coordinate standardized guest interactions, and 
allow resources to be used efficiently while still preserving employee satisfaction’s 
connection to customers’ perceived satisfaction.

One subtheme of improved guest experience was personalization. Articles dis-
cussed how AI-enabled mobile applications allow hotels to record guest prefer-
ences throughout their stay and implement learned preferences when they return. 
Customer case studies illustrated that room settings, automatic service offerings, and 
guest communication can create frictionless experiences for returning customers.

Articles lastly mentioned improvements in sustainability created by these tech-
nologies. Studies have found that by digitizing guest requests and transactions 
hotels are able to positively impact their consumption metrics such as energy, water, 
and paper usage [18]. By implementing mobile-friendly technologies that reduce 
or remove the need for paper, hotels can operate more efficiently while positively 
impacting the environment.

5	 DISCUSSION

5.1	 Strategic relevance of AI-powered mobile applications 	
in luxury hospitality

Luxury hospitality is facing increasing competition in terms of physical assets 
such as rooms, amenities, and locations, which are becoming less unique. Thus, 
digital-enabled personalization offers a potential long-term competitive advan-
tage through data-enabled service design and guest experience management [19]. 
The study’s results show that AI-powered mobile apps have the potential to increase 

https://online-journals.org/index.php/i-jim


	 78	 International Journal of Interactive Mobile Technologies (iJIM)	 iJIM | Vol. 20 No. 7 (2026)

Amila Ishanthi et al.

operational efficiency, guest satisfaction, and sustainable service provision in the 
luxury hotel industry. Literature on AI-powered mobile applications in hospitality, 
indicates that they support standardized service delivery, improve coordination of 
standardized guest interactions, and optimize resources [20]. Thus, AI can be used 
as a practical way to achieve a competitive advantage, rather than being just an 
experimental technology [21].

Results from hotels in the UAE show that AI mobile applications help guests plan 
their trips, access the reception, and request items in their rooms. They also allow 
employees to multi-task, react quickly, and align staffing and strategies to goals [22]. 
As the number of international travelers increases and cultural diversity in guest 
profiles grows, conversational AI tools, such as multilingual chatbots and virtual 
assistants, will play a significant role in creating time-efficient, accurate, and cultur-
ally sensitive communication [23]. Conversational AI tools can also help expand ser-
vice capacity beyond legacy solutions such as bilingual staff members and printed 
language guides.

National and city-wide tourism policies can also support AI adoption in hospi-
tality when they include mandates for smart city infrastructure and AI resources. 
Studies show that smart tourism ecosystems, spurred by policy, allow hotels to deploy 
mobile-first services like keyless entry, mobile concierge, and AI guest engagement 
experiences faster. Literature also shows that hospitality leaders must be mindful of 
hospitality luxury standards, as AI may decrease some human touches from hotel 
guest experiences by streamlining processes [20]. Literature shows that AI imple-
mentations should be focused on automating repeatable tasks and back-office pro-
cesses while guests continue to see value from human hospitality workers when 
receiving services [24].

From an operations and profitability standpoint, investing in mobile services 
with AI technology could benefit luxury hotels in the long run by standardizing guest 
experiences, increasing operational efficiencies, and meeting sustainability initia-
tives [25]. Previous research has found that there can be a competitive advantage in 
adopting AI for your hotel, not just by improving key performance metrics but by 
using AI to enhance your service delivery and hotel operations [26]. Infrastructure 
readiness, alignment to corporate strategy, and organizational learning are just some 
of the factors that can influence a hotel’s ability to implement AI successfully [25].

5.2	 Guest experience transformation and personalization paradox

This research identifies various paradoxes that arise in luxury hotel guest experi-
ences due to AI-enabled mobile applications. On one hand, digital platforms provide 
guests with speed, convenience, and personalized interactions; however, guests may 
also see AI-enabled services as a threat to their data privacy, human interaction, and 
perceived authenticity of service. Therefore, guest responses to AI-enabled services 
vary, and some guest segments may be dissatisfied with AI-enabled service models 
when those models are either mandatory or too automated.

The literature suggests that luxury hotels should implement hybrid service models 
that combine technological efficiency with human-cantered hospitality. Data gath-
ered from digitally transformed hotels show that while AI-powered apps improve 
speed, personalization, and orchestration of service for routine interactions, human 
associates are still needed for high-touch services, emotional connection, and 
labor-intensive service recovery. Providing both digital and human channels will 
enable hotels to deliver luxury service as well as cater to all guest needs.

https://online-journals.org/index.php/i-jim


iJIM | Vol. 20 No. 7 (2026)	 International Journal of Interactive Mobile Technologies (iJIM)	 79

AI-Powered Mobile Applications in Hotels: Guest Personalization, Operational Efficiency, and Sustainability

Guest trust in personalization is highly dependent on how well hotels communi-
cate about their data usage and provide guests with the ability to make choices about 
their own data. When guests perceive themselves to have control over their data, 
AI-enabled personalization is more likely to be seen as a service feature that adds 
value rather than as a potential threat to their data privacy. The trust that guests 
place in personalized services is mostly conditional on the efficacy of the communi-
cation of the hotels in terms of data utilization; concomitantly, the institution’s brand 
image and the achievement of customer satisfaction are pivotal determinants in the 
development of enduring loyalty relationships [27].

5.3	 Sustainability as dual benefit rather than cost

The study’s results also demonstrate that AI-enabled mobile applications can 
shift the perception of sustainability from a cost burden to a source of operational 
efficiency and strategic value. AI technologies enable sustainable business practices 
through efficient energy and water usage monitoring as well as decreasing waste 
and inefficiencies that can occur from manual processes. Through smart building 
technologies, predictive monitoring systems, and AI-powered resource manage-
ment technologies, hotels can mitigate their environmental impact before it occurs 
whilst maintaining quality of service standards.

Literature also shows that there is a correlation between the extent to which sus-
tainability is implemented and its ability to generate economic value. For instance, 
minimal adoption of digital technologies will still create duplicative work if existing 
systems remain in place. Implementing a mobile check-in option alone will only 
result in minimal efficiency gains if staff are still using legacy systems [28]. Luxury 
hotels should instead look to develop a holistic digital strategy that aligns sustain-
ability initiatives with operations processes and guest offerings. Furthermore, deliv-
ering sustainability messaging through a mobile application offers luxury hotels an 
opportunity to encourage guests to partake in sustainable practices and drive brand 
awareness and stakeholder value.

5.4	 Implementation of frameworks and change management

Findings from the analysis showed that AI-enabled mobile application adoption 
was highly dependent on frameworks for implementation and change management.

In most cases where technological adoption fails, it can be attributed to poor 
employee training, lack of change management practices, and/or testing and 
tweaking of new systems before going live. Employee concerns and morale around 
how new technology will affect their job security and day-to-day tasks must be con-
sidered when looking to implement AI-enabled mobile applications in luxury hotels.

For instance, frameworks that include employee training initiatives through-
out implementation phases have been shown to alleviate some of the risks when 
implementing AI-enabled mobile applications in luxury hotels [29]. Many large-
scale luxury hotel groups will pilot digital initiatives in certain environments before 
implementing new technology across all properties. Forming strategic partnerships 
with technology vendors who have previous experience within the hospitality 
industry can also help ensure successful technology implementation by allowing the 
vendor to help integrate systems with your current infrastructure, provide technical 
support, and offer support after systems go live [30]. Employee concerns and morale 
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about the impact of new technology on job security and day-to-day operational 
responsibilities need to be considered appropriately when implementing AI-enabled 
mobile applications in luxury hotels [31].

6	 CONCLUSION

The purpose of this investigation was to determine how AI-based mobile apps 
have impacted the degree to which guest preferences are being met through the 
hotel industry. The goal was to identify how these technologies are used, what types 
of impacts occur on hotel operations, and what the future trends might be for hotel 
management. Research studies, which were reviewed previously, provide evidence 
of the significant potential for AI-based mobile apps to increase the level of labor 
productivity, improve guest satisfaction, and contribute to the sustainability of hotel 
operations. Results of studies have included reducing the time-consuming elements 
of certain tasks for employees; improving response times for guest requests; using 
paperless forms of communication; and providing better control over energy usage 
through the integration of smart automation systems.

It is also important to note that in addition to understanding what AI-based mobile 
apps can do, successful implementation of AI rests upon three other factors. These 
being an organization’s readiness to adopt new technology, how well the technology 
is implemented, and how well the organization adapts to changes brought on by 
technology. Characteristics of organizations who implement digital transformation 
successfully include focusing on employee education, having digital and non-digital 
channels for customers to connect with the organization, being transparent about 
the data they collect from customers, and implementing new technology gradually. 
One of the key findings of this literature review is that hotels can utilize digitalization 
to provide sustainable services that also function under profitable business models.

Topics that can be researched further include digital transformation’s long-
term effects on the hospitality industry, how guests of different cultures perceive 
AI-enabled services, and how technology positively and negatively affects stand-
alone hotels in comparison to large hotel chains. Further research can be conducted 
on what emerging AI capabilities have to offer the hospitality industry.

Technology will continue to advance, and its applications in the hospitality 
industry will evolve; however, the success of hotels in the future will be dictated 
by each organization’s ability to utilize technology to provide guest experiences 
that are human-centered. There are many benefits that AI-based apps can provide 
hotel guests, but AI will never replace the human interaction that is crucial to pro-
viding hospitable service. Hotels that view technology as a tool to enrich the guest 
experience rather than a substitute for humanity will benefit most from digital 
advancements.
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