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Abstract - The Internet of Things (10T) is transforming hotel operations and client satisfaction. This study examines how Internet
of Things technology could improve hotel operational efficiency, personalization, and resource management. This report
highlights several important loT applications that can improve hotel operations. Predictive maintenance, smart room controls,
and energy management are examples. A comprehensive literature research and qualitative analysis were conducted for the
study. Furthermore, the paper delves into challenges, such as doubts around data security and the integration of 10T technology
into current systems. Interviews with hotel managers and experts in the field of the Internet of Things (10T) can shed light on the
pros and cons of this technology in relation to its potential to enhance guests ’ experiences. By thoroughly examining the possible
impact of the Internet of Things (10T) on the hospitality sector, this study adds to the existing literature. In addition, it fills in
information gaps related to data privacy and job transitions. Hotel management interested in integrating 1oT technology can put

the findings into reality. The study also indicates future study directions in the ever-changing landscape of 10T in hospitality.
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1. Introduction

This study zeroes in on the specific uses and challenges
of the 10T in the hospitality sector. This research delves into
the specific ones, although other studies have highlighted the
general potential of the Internet of Things in company
operations (e.g., Gubbi et al. (2013) and Shani et al. (2023)).
This research focuses on the practical use of I0T by providing
a comprehensive qualitative analysis based on interviews with
experts in the field, contrasting with previous studies that have
focused on the loT’s potential theoretical advantages. In
addition, the study sheds new light on the Internet of Things’
(10T) effects on data security, legacy system integration, and
hotel industry employment, among other important areas.
Previous research has neglected these regions. This study fills
knowledge gaps and provides hotel management advice by
comparing the results to earlier research.

Marriott International has used loT-enabled smart room
solutions in several of its hotels worldwide. These rooms
allow guests to customize their temperature, lighting, and
entertainment with voice commands or smartphone apps.
Hilton Hotels pioneered the “Connected Room” concept,
among others. The Hilton mobile app lets customers easily
modify the hotel’s atmosphere, stream content to their room
TVs, and adjust window blinds. After deploying loT-enabled
energy management systems, a few Accor Hotels cut their
energy use by 40%. These systems optimize energy

OOE)

consumption in unoccupied rooms using smart thermostats
and sensors. The hotel is able to improve its operational
efficiency and reach its sustainability targets with this. The
Internet of Things (10T) has the potential to revolutionize the
hospitality industry by improving client experiences and
operational efficiency (Abomhara & Geir, 2015). These case
studies demonstrate this potential in action.

However, full integration of Internet of Things
technologies presents challenges for the hospitality industry
despite the potential benefits. Internet of Things (10T) studies
so far have focused on the technology’s general commercial
uses. Consequently, the paper does not fully grasp the specific
technological challenges encountered by the hotel sector.
Interaction with older systems, potential financial
ramifications, and data security are all examples of such
obstacles.

To address this gap, this study looks at how hotels can use
the loT to improve operations and customer service, taking
into account factors like data privacy, system interoperability,
and the impact of automation on job duties. By zeroing
attention on Internet of Things (IoT) advancements such as
automated check-in, smart room controls, and customer
service tools made possible by 10T, this study sheds light on
the future of hospitality management. This study aims to
optimize hotel operations through the use of the Internet of

EaeREl 1 his is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)


http://www.internationaljournalssrg.org/
http://www.internationaljournalssrg.org/
http://creativecommons.org/licenses/by-nc-nd/4.0/

Vinh Vo Phu / IJEEE, 11(10), 1-9, 2024

Things (10T) while also addressing crucial concerns like data
security and its impact on employment in the industry. This
paper examines how hotels can leverage Internet of Things
(loT) technology like smart room controls and tailored
customer service to improve operational efficiency and visitor
satisfaction. Internet of Things can improve resource
management, expedite operations, and personalize customer
experiences for hotels.

Kapiki (2010) said hotels have long struggled to give
guests a memorable experience. Most of these issues stem
from human behavior and technology. Completing this
activity while solving these issues was hard. 10T fixes them.
Automation, data improvement, and faster information
distribution are achievable with these technologies. Shani et
al. (2023) say sensors can control room lighting and weather.
The Internet of Things allows this. Reduces energy use and
improves residents’ atmosphere.

Hotels can also track client habits using the Internet of
Things. This ensures that their services are customized for
each guest. It isnow possible to give people more personalized
service because of this. Kapiki (2010) did a study that
companies can use to make their products and services more
relevant to their customers’ wants. People will eventually like
them more. Businesses may get real-time data on their
inventory, equipment efficiency, and energy use using the
Internet of Things. The Internet of Things has improved these
and many other resource management strategies. Baskaran et
al. (2019) concluded that this will save money and improve
the situation over time.

The main point of this study is to find out what the
Internet of Things (IoT) might be able to do for the hotel
business that would help it run more easily, give customers a
better experience, and make better use of its resources. The
study found that Internet of Things (loT) technologies
improve hotel guest experiences. It is able to achieve this goal
by using qualitative research methods and relevant materials.

2. Literature Review

The hotel business has benefited greatly from studies
done on the 10T, which have shown several different uses for
the technology. Using these advantages to their full potential
will boost operational efficiency and enhance visitors’
experiences. Hotel operations and guest experiences can be
dramatically improved using loT (Borsekova et al., 2017).
However, these technologies have drawbacks. Everyone may
overlook severe hazards if they think the loT always enhances
efficiency and consumer satisfaction.

Internet of Things devices can collect deeply intimate
guest preferences and activities, posing major privacy issues.
If this data were hackable or misused owing to poor data
protection, customers’ trust would suffer. Technical faults or

connectivity issues could disrupt hotel operations. If loT
equipment like room controls or automatic check-in fails,
guests may be unhappy, and the hotel may incur operational
delays. 10T can streamline processes, but hotels must be
prepared for technical faults and train staff (Kapiki, 2010).
Thus, hotels utilizing Internet of Things technology must use
extensive risk management measures.

Recent academic interest in the Internet of Things (IoT)
and its potential to improve hotel operations and guest
experiences has grown. Gubbi et al. (2013) introduced loT
technology and discussed how it could ease business
procedures. Recent research has examined how these
technologies are used in hotels. This is due to the Internet of
Things ecosystem’s continual change.

Shani et al. (2023) examined hotel energy management
and predictive maintenance uses of the IoT. Hotel
sustainability is becoming increasingly important, according
to this report. Neuhofer et al. (2015) discovered that
personalized 10T services like smart room controls and
smartphone check-ins boost consumer satisfaction and
loyalty.

In addition to operational efficiency and guest experience
customization, recent research has examined Internet of
Things security risks. Hotel 10T devices pose cybersecurity
threats, according to Tawalbeh et al. (2020). They emphasized
data security and encryption. Additionally, Gupta et al. (2022)
examined how loT implementation would impact the
economy. Their analysis showed that hotel management can
receive a good ROI on substantial implementation costs due
to efficiency gains and visitor happiness.

These studies illustrate that loT technologies are
increasingly affecting hotel operations. However, many issues
remain, including how the Internet of Things will affect jobs
and personal data. Future research should focus on these
themes to better understand the hospitality industry’s loT
potential.

2.1. Operational Efficiency

loT technologies can dramatically improve hotel
operations. According to Gubbi et al. (2013), loT-connected
smart thermostats and lighting can automate normal functions,
reducing energy usage and operational expenses. Kapiki
(2010) found that Internet of Things sensors can help hotel
equipment with energy management and predictive
maintenance. This improves efficiency and prevents costly
breakdowns.

The hospitality business can benefit greatly from the
Internet of Things since it can boost operational efficiency.
Gubbi et al. (2013) say hotels can automate various jobs with
loT devices. Hotels must ensure they can control temperature,
lighting, and energy.
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These specific technologies not only lead to less energy
consumption and better utilization of resources, but they also
help bring down operational expenses. One example is the
capability of smart thermostats enabled by the Internet of
Things to alter the room temperature depending on the number
of people present. This feature significantly reduces energy
use, as Buonincontri and Micera (2016) found.

Possible game-changers in energy management,
equipment control, and preventative maintenance include a
number of emerging technologies. Their integration with the
IoT enables this promise to materialize. Internet of Things
sensors can detect and communicate issues in their early
stages, allowing Car et al., in a 2019 study, to show that these
issues can be addressed before they escalate.

Hotel elevators and HVAC systems are only two of the
many machines that may use these sensors. The hotel is able
to run more effectively after implementing this preventative
method and increasing business-wide operational interruption
frequency and duration to attain this goal. Other methods
include preemptive equipment repairs (Shinn et al., 2017).

2.2. Personalization of Guest Experience

Hotels may benefit from 10T in various ways, including
the capacity to customize guest experiences. Hotel amenities
and services can be tailored to each guest’s tastes using
Internet of Things devices (Shani et al., 2023). Smart room
controls that adjust temperature and lighting to guests’
movements have increased guest satisfaction and loyalty
(Gubbi et al., 2013).

The Internet of Things must be used to give visitors
exceptional experiences. Nadkarni et al. (2020) observed that
hotels might learn a lot about their clients’ behaviors and
preferences by monitoring their internet use. Hotels can better
serve customers’ preferences by collecting and evaluating this
data. This lets hotels offer customized services and
suggestions. According to Gubbi et al. (2013), internet-
connected gadgets can automatically modify room
temperature, lighting, and entertainment preferences for
incoming guests.

Any part of customer service can also be changed to fit
the wants of each individual customer. In 2023, Shani et al.
said that the Internet of Things has made it possible for hotels
to connect with their customers through smartphone apps and
devices in their rooms. Visitors can now get information right
away, and it is easier for them to make requests. Individuality
leads to customization, which leads to more customization,
which makes visitors happier and more loyal. Customers care
a lot about being able to get what they need and being able to
do it easily.

2.3. Resource Management

When it comes to managing resources, the Internet of
Things is crucial, especially for inventory and energy use.
Tuptuk and Hailes (2018) found that hotels could benefit from
using real-time data from loT sensors to manage their
inventory levels better. That way, materials will not go to
waste and will be ready when needed. In addition, hotels can
help the environment by implementing more eco-friendly
practices with the use of water and energy management
systems that are Internet of Things (IoT) enabled. These
systems can track usage patterns.

One major benefit that the hotel sector reaps from the
Internet of Things is the simplification it brings to resource
management. Among the many benefits, this is among the
most important. Lee (2016) states that hotels can have access
to real-time data on their supply, energy consumption, and
equipment efficiency through the Internet of Things. The hotel
industry may be able to make better judgments with this new
knowledge. Kapiki discovered in 2010 that internet-connected
cameras can count the number of shampoo and minibars in
stock. Since the work is handled, it is able to guarantee on-
time delivery and reduce waste.

Gubbi et al. (2013) suggested that the Internet of Things
may help hotels track electricity utilization. With this
technology, hotels can save money and help the environment.
Energy management has changed drastically. Energy
management systems based on the Internet of Things can save
hotels money and lessen their environmental impact.

2.4. Challenges and Considerations

IoT in hospitality faces various hurdles despite its
benefits. Internet of Things devices capture large volumes of
personal data, raising data security and privacy concerns,
according to Khan and Salah (2018). Following data privacy
laws like the GDPR helps maintain guests’ trust. According to
Shani et al. (2023), smaller hotels may struggle to pay loT
deployment’s high initial expenses.

The hospitality industry is struggling to adopt 10T. loT
should be integrated into existing processes and infrastructure.
There are several issues to fix. According to Razzaq et al.
(2017), hotels may struggle to integrate new technology while
maintaining their current arrangement. The issue could hurt
hotels if it persists.

How confidential information is stored is another matter.
The public is concerned about data security and security
breaches caused by Internet of Things devices that gather and
share tourist data, according to Lee and Cheng (2018). These
gadgets can collect and exchange tourist data. Hotels must
follow strong security standards to protect guest data and
comply with personal data legislation.
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Table 1. Summary of literature review

Benefit Category Description

Examples

Enhanced Guest

Personalizes and improves guest interactions.

Smart room controls (lighting, temperature),
automated check-in/check-out, personalized

Experience ;

services.
Operational Streamlines hotel operations and reduces Energy management systems, predictive
Efficiency costs. maintenance, smart inventory management.

Safety and Security guest safety.

Enhances security measures and ensures

Smart locks, security cameras, and real-time
monitoring systems.

Sustainability conservation

Promotes eco-friendly practices and energy

Automated lighting and HVAC systems, water usage
monitoring, and waste management systems.

Collects and analyzes data to improve

Data Analytics decision-making.

Guest preference tracking, usage pattern analysis,
operational performance metrics

Convenience and

Offers convenience and comfort features for

Voice-activated assistants, keyless entry, smart TVs.

Comfort guests.
Revenue Optimizes pricing and inventory Dynamic pricing algorithms, demand forecasting,
Management management. personalized marketing.
Maintenance and | Predictive and preventive maintenance to loT-enabled HVAC systems, smart elevators,
Repairs avoid downtime and reduce repair costs. equipment health monitoring.

Source: Collected from Previous Research (2024)

3. Research Methodology
3.1. Research Design

The uses and challenges of Internet of Things technology
in hotels were examined in this qualitative study. To bridge a
knowledge gap, a qualitative approach was applied to study
how the 10T influences hotel operations, visitor happiness, and
resource management. Qualitative methods are superior for
this study because they explore real-world experiences rather
than measuring outcomes.

3.2. Data Collection

Using semi-structured interviews, ten hotel managers, IT
professionals, and loT solution suppliers provided data.
Participants were chosen based on hotel-based loT
deployment experience. This ensured that affordable and
premium hotels were represented and that varied perspectives
were heard. Operating efficiency, visitor customization, and
data security issues were discussed while individuals shared
their stories. An adaptable semi-structured style allowed
participants to share more details about their experiences.
Interviews lasted 45-60 minutes in person or by video
conference. To capture all participants’ comments, every
interview was recorded and fully transcribed.

3.3. Data Analysis

Interview transcripts were analyzed thematically. This
strategy was used to find common themes, patterns, and
insights in participant responses. The transcripts were
reviewed, and then codes were created for key ideas, including
I0T’s impact on visitor experience, operational efficiency, and
privacy. 10T’s significance in hospitality was determined by
grouping these codes under bigger categories.

3.4. Ethical Considerations

The study’s goals and participants’ right to withdraw
were explained. Consent was acquired, and personal
information was anonymized to protect interviewees. The
research team did not share sensitive data with anybody else
in accordance with data protection rules.

4. Results and Discussion
4.1. Operational Efficiency
4.1.1. Energy Management

Hotels’ adoption of IoT technology has greatly improved
energy management. Hotel managers have long said loT-
enabled smart thermostats and lights have considerably
reduced energy use. One hotel manager said that Internet of
Things sensors keep track of how many guests are in each
room, and the HVAC settings change instantly based on that
information. This technology not only saves energy when
rooms are not being used, but it also makes people feel more
comfortable by keeping the conditions in the rooms at a
constant high level. According to the study by Shani et al.
(2023), hotels thought that cutting their energy use by 10-25%
would help them save a lot of money.

4.1.2. Maintenance and Equipment Management

As 10T technologies have become more popular, they
have also caused big changes in how equipment is managed
and maintained. In addition to HVAC systems and lifts, other
things in a hotel have Internet of Things (I0T) sensors built in.
These devices record in real time what is wrong with the
equipment and how it is working. One of the best things about
predictive maintenance, according to the users, is that these
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sensors let workers know about problems before they get
worse. When doing this, the goal is to follow all safety rules.
Just picture a boss who is proud of the fact that the number of
emergency calls for HVAC repairs has dropped by 30%
because of tracking through the Internet of Things (loT).
Because of this, there has been less downtime and better
business efficiency. A study by Kapiki (2010) found that these
kinds of preventative steps make customers happier and
extend the life of the equipment. This is because it always
keeps the buildings in great shape, making sure they work at
their best.

25%

20%

15%

= Energy Management Systems = Predictive Maintenance

= Smart Inventory Management

Source: Kapiki (2010)
Fig. 1 Reduction in operational costs with IoT

4.2. Personalization of Guest Experience
4.2.1. Customized Services

In the hotel industry, one of the best things about the
Internet of Things is that it can make each guest’s stay unique.
People who took part in the interview said that Internet of
Things (loT) technology lets hotels give tourists highly
customized services based on their interests. loT-enabled
room controls let hotel guests change things like the
temperature, lights, and entertainment system in their room
using their phones or other devices that are in the room. One
interviewee brought up the fact that hotels are getting more
good reviews and repeat customers now that guests can
customize their rooms before they even get there. Gubbi et al.
(2013) state that the ability to provide customers with
experiences tailored to their individual requirements is a key
distinction for the hospitality sector. 8/10 interviewees think
that companies that can provide their customers with
experiences like this one, which are truly unforgettable, have
a significant edge in the market.

4.2.2. Enhanced Guest Interaction

Furthermore, visitor interaction is made easier by
technologies that are available through the Internet of Things.
The participants’ interviews suggest that guests can make real-
time requests, access information, and submit feedback
through Internet of Things (IoT) enabled communication

devices, including in-room tablets and mobile applications.
An example of this would be a hotel that uses an loT-based
mobile app. With this app, guests can do things like order
room service, book spa appointments, and even leave reviews
all from the palm of their hand. According to Kapiki (2010),
guests highly value this comfort feature because it improves
their whole experience.

4.2.3. Loyalty and Satisfaction

The amount of satisfaction and devotion shown by
customers is greatly affected by the Internet of Things. Many
of the interviewees brought up the point that personalized
experiences make customers happier and more loyal. The
management of one hotel, for example, claims that satisfied
customers are more likely to write glowing reviews and spread
the word about their experience when they receive
personalized service. This includes the act of recommending
the hotel to other people. Shani et al. (2023) found that when
people talk positively about a hotel, it boosts the hotel’s
reputation and attracts more customers.

75%

70%

68%

m Smart Room Controls ~ ® Automated Check-in

m Personalized Services

Source: Shani et al. (2023)
Fig. 2 Guest satisfaction increases with 10T features

12%

10%
I |

® Dynamic Pricing ® Demand Forecasting = Personalized Marketing

Source: Shani et al. (2023)
Fig. 3 Revenue increase with 1oT-based revenue management
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4.3. Resource Management
4.3.1. Inventory Management

In terms of better inventory management, the
technologies linked to the Internet of Things have shown to be
advantageous. The use of Internet of Things (loT) sensors
allows for the verification of consumable inventory levels,
including those of toiletries and products found in minibars.
The hotel staff receives real-time updates from these sensors.
The study’s subjects narrate these sensors.

Using this data, hotels can better manage their inventory,
which in turn helps them cut down on waste and make sure
they have what they need when they need it. Gubbi et al.
(2013) found that one hotel manager said that their inventory
management system, which is based on the Internet of Things,
has reduced stockouts and overstocks by 20%, which has
increased guest satisfaction, saved a lot of money and made
the management feel good.

4.3.2. Energy and Water Usage

Also, in an effort to better manage their energy and water
resources, hotels are implementing Internet of Things-
connected technologies. The Internet of Things-connected
sensors examine energy and water use patterns. Insights like
these help hotels identify wasteful practices and implement
conservation initiatives.

6 interviewees said that energy management systems built
on the Internet of Things have made a big difference in
lowering the cost of electricity and the damage they do to the
earth. For example, Shani et al. (2023) found that a hotel cut
its water use by 15% after putting in the Internet of Things
(10T) based water management tools that track use and find
leaks.

4.3.3. Sustainability Initiatives

The hotel business wants to be more eco-friendly by
encouraging the use of technologies that connect to the
Internet of Things. All participants talk about how Internet of
Things (1oT) devices help businesses reach their sustainability
goals by reducing the amount of energy they use, the trash they
make, and the resources they use. After adding Internet of
Things-enabled heating and lighting controls, Kapiki (2010)
says the hotel easily achieved green certification and reduced
its carbon footprint.

4.4. IoT Security in Hospitality

A big concern for hotels implementing the Internet of
Things is guest data security. Internet of Things devices that
collect and send personal data, including preferences and
behavior, increase cyberattack risk. Kapiki (2010)
recommended network segmentation and encryption to
safeguard guests’ data. Additionally, EU hotels must comply
with data privacy laws like the GDPR. If personal information
is not protected, consumers may lose faith in the hotel,
damaging its reputation and risking legal action.

4.5. Impact on Employment

Internet of Things technology may change the hotel
industry’s  workforce despite improving operational
efficiency. Room cleaning and check-ins might be automated,
eliminating certain manual work. However, as Kapiki (2010)
noted, new technological responsibilities may arise as a result
of the Internet of Things’ widespread adoption. These tasks
may include data analysis and the upkeep of Internet of Things
systems. As a result of these shifting job requirements, current
workers will have to get new skills to work with the Internet
of Things. Hotels with limited resources may find this to be a
challenging situation.

4.6. Challenges and Considerations
4.6.1. Integration and Compatibility

Incorporating  loT-connected  technologies  into
preexisting systems offers numerous benefits but also many
challenges. According to the interviewees, a number of hotels
are having trouble incorporating the latest Internet of Things
(1oT) technology into their current infrastructure. The
following is a list of some of the houses that are part of this
category. That would certainly be the case if the manager
could prove that they have put a lot of money into
incorporating the room controls made possible by the Internet
of Things into the current property management systems. The
ability of existing and future technologies to work together is
crucial for the smooth functioning of the Internet of Things
(10T), as stated by Kapiki (2010). New tools must be able to
connect to previous ones in order to put this in context.

4.6.2. Data Security and Privacy

With the rise of the Internet of Things and the underlying
technologies comes the legitimate worry over the safety and
privacy of personally identifiable information. The
importance of having robust security measures to protect
guests’ information from possible intrusions was stressed by
those who were interviewed. A great example of this is a hotel
that has taken steps to protect 10T gadget data and limit who
can see it. A study by Shani et al. (2023) said that following
data protection rules is a key part of setting up the Internet of
Things. They need to be dealt with right away because data
hacks can hurt the hotel’s reputation and make people less
likely to trust the business.

4.6.3. Cost and ROI

Participants are concerned about the potential difficulty
of demonstrating the cost-effectiveness of implementing
Internet of Things technology due to the significant upfront
expenses involved. Smaller companies might not have the
money to invest in Internet of Things (1oT) technology, even
though many hotels say it will help them in the long run in
both practical and financial ways. Participants say that a cost-
benefit study should be done, as mentioned by Gubbi et al.
(2013). The point of this study is to find the best ways to use
the Internet of Things technology and to guess what the
possible Return on Investment (ROI) might be. In order to find
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out if the investment plan is suitable, the following process
must be followed.

4.7. Comparison with Existing Research

The study offers several improvements over existing
research in 10T adoption within the hospitality industry by
incorporating real-world data from industry professionals and
addressing underexplored challenges, such as data security
and the integration of 10T with legacy systems. The majority
of prior studies, such as Shani et al. (2023) and Gubbi et al.
(2013), have focused on the possible benefits of the 10T for
the hospitality sector. The improvement in operational
efficiency and the ability to personalize the guest experience
were among these benefits. These studies often neglect the
practical challenges hotels confront when implementing loT
technology.

4.7.1. Real-World Insights from Industry Experts

The majority of earlier research was theoretical or
experimental, even though it did add substantial basic
information. This research examines the obstacles and
opportunities hotels face when using the Internet of Things
(loT) by combining quantitative survey data with qualitative
interviews with hotel management and 10T solution suppliers.
This first-hand approach addressed system integration, data
protection, and visitor happiness, whereas theoretical models
do not.

4.7.2. Addressing 10T Security and Privacy Concerns

The research addresses data privacy and security concerns
while praising loT adoption, giving a more balanced view.
Broad advice and hotels’ loT cybersecurity threats are
provided. Some examples of these risks include unauthorized
access to visitor data and data breaches. By combining the
insights of experts in the field with cutting-edge innovations
like blockchain, it is able to provide solutions that are more
suited to the present state of technology.

4.7.3. Improved Methodology: Thematic Analysis and Real-
Time Data

The research used thematic analysis to classify key topics
that surfaced from data provided by industry experts in real
time. Case studies and quantitative analyses predominate in
the current literature in contrast to this. Using this analytical
method, it is able to learn more about the complex ways in
which the loT affects operational efficiency, guest experience,
and resource management. By focusing on qualitative data, it
is able to obtain more comprehensive insights that mirror the
experiences that industry professionals have actually gone
through.

4.7.4. Long-Term Effects of 1oT on Employment and System
Integration

Beyond this, the study delves into the potential effects of
IoT adoption on employment and system integration in the
long run. The research delves deeper by investigating these

consequences, in contrast to many state-of-the-art studies that
focus on the immediate operational gains. A thorough analysis
of how loT technologies were provided to both reduce the
need for physical labor and generate new occupations that
necessitate technical skills in this essay. Also, by investigating
how Internet of Things (10T) devices can be integrated with
the hotel’s current infrastructure, it is able to provide solutions
that make transitions easier for hotel management.

4.7.5. Practical Recommendations for Hotel Managers and
Policymakers

In addition to providing actionable recommendations, the
study addresses a common gap in previous studies. It is able
to give hotel management practical advice on how to
implement 10T technologies, secure data, and train employees
throughout the transition by consulting with experts in the
field and studying real-world case studies. The research stands
apart from previous efforts because of its practicality and
direct relevance; previous studies frequently focused on
theoretical or technical frameworks without providing any
direction for how these frameworks could be used in the actual
world.

To sum up, this study’s results are better than previous
ones since they incorporate both theoretical understanding and
actual, industry-driven insights. By zeroing in on concrete
problems, workable solutions, and cutting-edge data analysis
techniques, it is able to get a deeper and more useful
comprehension of the 10T in the hotel sector. Researchers and
practitioners in the field have found this to be more useful as
a result.

5. Future Directions and Technologies in 10T

The expansion of the Internet of Things (loT) is one of
several emerging trends and technologies that will have a
profound impact on the hospitality sector, particularly on the
way hotels operate and the experiences their guests have while
being there. More opportunities for optimization,
customization, and innovation will present themselves to
hotels as the Internet of Things (10T) continues to advance and
new uses are anticipated.

5.1. 5G and loT Integration

Internet of Things applications would benefit from 5G
networks’ faster data transfer rates and lower latency. This
update will allow 10T devices to communicate more readily in
real-time, allowing hotels to offer ultra-responsive smart
rooms where customers can customize their stay with less lag.
5G would speed up data analysis from connected devices,
which might improve Internet of Things-enabled predictive
maintenance.

5.2. Artificial Intelligence (Al) and loT Convergence
loT will let hotels automate more complex processes. Al
algorithms could predict visitor preferences, automate hotel
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settings, or personalize services using Internet of Things data.
Al-driven loT devices may recall guests’ behaviors and adjust
temperature, lighting, and entertainment accordingly. This
convergence will create smarter, more adaptive hotels that
improve tourists’ experiences.

5.3. Blockchain for 10T Security

Blockchain technology may solve loT data privacy and
security challenges. Blockchain technology could make hotel
loT systems safer by decentralizing data storage and
administration. Guest information will be stored and
transmitted securely. This might help hotel companies build
client trust and promote 0T solutions.

5.4. Sustainable 10T Solutions

A growing focus on sustainability is driving loT energy
management solutions. Improved Internet of Things
technology will enable hotel operations to use renewable
energy. Smart grids and water management systems enabled
by the Internet of Things may help hotels reduce their
environmental impact and save power expenses. Internet of
Things technology that promotes sustainability may attract
€C0-CONSCious guests.

5.5. Autonomous loT Devices

Another development projected to shape the hotel
business is self-sufficient Internet of Things devices.
Examples include automated housekeeping and delivery
robots. Technology might deliver room service and cleaning
without human interaction. Freeing up people to focus on
more important activities would boost operational efficiency.

5.6. Augmented Reality (AR) and loT

Augmented reality and the Internet of Things could
improve visitor engagement and personalization. A hotel with
Internet of Things (1oT) devices in its rooms may offer virtual
concierge services, facility tours, and other immersive
features. These devices could be used with AR smartphones
or wearables. Hotels may redefine customer service with
personalized, data-driven experiences by incorporating these
technologies.

5.6.1. Speculative Scenarios

Hotels could become autonomous, loT-enabled settings.
These environments let guests check-in, customize their stay,
and use their services without human involvement. loT
technologies and Al could predict visitors’ needs before they
arrive, making hospitality a proactive rather than reactive
sector. As the Internet of Things (loT) grows, hotels may
provide “smart ecosystems,” where guest rooms, restaurants,
and other amenities are integrated to create a smooth and
immersive customer experience.

6. Conclusion

Integrating Internet of Things technologies into hotels can
boost operational efficiency and personalize client
experiences. 10T helps hotels automate monotonous
processes, manage resources, and personalize customer
service. This enhances their stay and saves money. Before the
Internet of Things (loT) can be fully utilized, many
fundamental issues must be addressed. Hotel management
must deploy the Internet of Things (I0T) and teach staff to
maintain these technologies. Protecting guests’ sensitive data
and sustaining trust requires cybersecurity investments.
Extensive cost-benefit evaluations should precede ioT use
because, especially for smaller hotels, the initial investment
might be significant. Managers must assess the initial costs of
the Internet of Things (IoT) against its long-term savings and
consumer happiness gains.

The hospitality industry’s 10T data security and privacy
problems must be addressed by lawmakers. As the sector
embraces digital transformation, legal frameworks must
ensure that visitor data is treated in accordance with global
privacy standards like the GDPR. Smaller hotels that
implement eco-friendly Internet of Things technologies may
receive cash incentives or tax advantages, which could
encourage sustainable practices. Hotels may soon see more
studies on the 10T’s long-term effects on jobs. This is crucial
because automation increases technical job demand while
diminishing manual labor. The hotel industry’s Internet of
Things use should also be examined in light of new
technology. These include artificial intelligence, blockchain,
and fifth-generation wireless networks. These innovations
might completely transform loT applications while also
opening up new possibilities for improvement in hotel
management and customer service.

In conclusion, the hospitality industry stands to gain or
lose from the Internet of Things. However, to reap the full
benefits of this technology, hotel management and lawmakers
will need to collaborate to overcome the challenges that come
with using it. The hospitality industry can greatly benefit from
increasing operational efficiency and visitor satisfaction
through the implementation of safe, sustainable, and well-
managed Internet of Things systems.

Acknowledgements

The writer would like to thank the hotel management,
employees, and specialists in the field who took the time to
participate in the interviews and offer valuable feedback for
this study. Furthermore, the writer would like to convey his
appreciation to the advisers and teammates for their invaluable
assistance during the project.



Vinh Vo Phu /IJEEE, 11(10), 1-9, 2024

References

[1]

[2]

(3]

[4]

[5]

(6]

[’

(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Mohamed Abombhara, and Geir M. Keien, “Cyber Security and the Internet of Things: Vulnerabilities, Threats, Intruders, and Attacks,”
Journal of Cyber Security and Mobility, vol. 4, no. 1, pp. 65-88, 2015. [CrossRef] [Google Scholar] [Publisher Link]

Sheeba Backia Mary Baskaran, Sivabalan Arumugam, and Anand R. Prasad, “Internet of Things Security,” Journal of ICT
Standardization, vol. 7, no. 1, pp. 21-42, 2019. [CrossRef] [Google Scholar] [Publisher Link]

Kamila Borsekova, Anna Vanova, and Katarina VitaliSova, “Smart Specialization for Smart Spatial Development: Innovation Strategies
for Building Competitive Advantages in Tourism in Slovakia,” Socio-Economic Planning Sciences, vol. 58, pp. 39-50, 2017. [CrossRef]
[Google Scholar] [Publisher Link]

Virginia Braun, and Victoria Clarke, “Using Thematic Analysis in Psychology,” Qualitative Research in Psychology, vol. 3, no. 2, pp.
77-101, 2006. [CrossRef] [Google Scholar] [Publisher Link]

Piera Buonincontri, and Roberto Micera, “The Experience Co-Creation in Smart Tourism Destinations: A Multiple Case Analysis of
European Destinations,” Information Technology & Tourism, vol. 16, pp. 285-315, 2016. [CrossRef] [Google Scholar] [Publisher Link]
Tomislav Car, Ljubica Pilepi¢ Stifanich, and Mislav Simuni¢, “Internet of Things (IoT) in Tourism and Hospitality: Opportunities and
Challenges,” Tourism Southern Eastern Europe, vol. 5, pp. 163-175, 2019. [CrossRef] [Google Scholar] [Publisher Link]

John. W. Creswell, and Cheryl N. Poth, Qualitative Inquiry and Research Design: Choosing Among Five Approaches, 4" ed., Sage
Publications, 2018. [Google Scholar]

Jayavardhana Gubbi et al., “Internet of Things (IoT): A Vision, Architectural Elements, and Future Directions,” Future Generation
Computer Systems, vol. 29, no. 7, pp. 1645-1660, 2013. [CrossRef] [Google Scholar] [Publisher Link]

Chirag Gupta, Sangita Jogdand, and Mayank Kumar, “Reviewing the Impact of Social Media on the Mental Health of Adolescents and
Young Adults,” Cureus, vol. 14, no. 10, 2022. [CrossRef] [Google Scholar] [Publisher Link]

Soultana Kapiki, “Energy Management in Hospitality: a Study of the Thessaloniki Hotels,” Journal of Economics and Organization of
Future Enterprise, 2010. [Google Scholar] [Publisher Link]

Minhaj Ahmad Khan, and Khaled Salah, “IoT Security: Review, Blockchain Solutions, and Open Challenges,” Future Generation
Computer Systems, vol. 82, pp. 395-411, 2018. [CrossRef] [Google Scholar] [Publisher Link]

Steinar Kvale, Doing Interviews, Sage Publications, 2007. [CrossRef] [Publisher Link]

In Lee, An Exploratory Study of the Impact of the Internet of Things (1oT) on Business Model Innovation: Building Smart Enterprises at
Fortune 500 Companies, The Internet of Things: Breakthroughs in Research and Practice, 2017. [CrossRef] [Google Scholar] [Publisher
Link]

Wen-Hwa Lee, and Ching-Chan Cheng, “Less is More: A New Insight for Measuring Service Quality of Green Hotels,” International
Journal of Hospitality Management, vol. 68, pp. 32-40, 2018. [CrossRef] [Google Scholar] [Publisher Link]

Sanjay Nadkarni et al., “The Path to the Hotel of Things: Internet of Things and Big Data Converging in Hospitality,” Journal of
Hospitality and Tourism Technology, vol. 11, no. 1, pp. 93-107, 2019. [CrossRef] [Google Scholar] [Publisher Link]

Barbara Neuhofer, Dimitrios Buhalis, and Adele Ladkin, “Smart Technologies for Personalized Experiences: A Case Study in the
Hospitality Domain,” Electron Markets, vol. 25, pp. 243-254, 2015. [CrossRef] [Google Scholar] [Publisher Link]

Mirza Abdur Razzaq et al., “Security Issues in the Internet of Things (IoT): a Comprehensive Study,” International Journal of Advanced
Computer Science and Applications, vol. 8, no. 6, pp. 383-388, 2017. [CrossRef] [Google Scholar] [Publisher Link]

Nilufer Tuptuk, and Stephen Hailes, “Security of Smart Manufacturing Systems,” Journal of Manufacturing Systems, vol. 47, pp. 93-106,
2018. [CrossRef] [Google Scholar] [Publisher Link]

Salifu Shani et al., “Internet of Things (IoTs) in the Hospitality Sector: Challenges and Opportunities,” Advances in Information
Communication Technology and Computing, pp. 67-81, 2023. [CrossRef] [Google Scholar] [Publisher Link]

A. Shinn, K. Nakatani, and W. Rodriguez, “Analyzing the Role of the Internet-of Things in Business and Technologically-Smart cities,”
International Journal of Internet of Things, vol. 6, no. 4, pp. 149-158, 2017. [CrossRef] [Google Scholar] [Publisher Link]

Lo’ai Tawalbeh et al., “IoT Privacy and Security: Challenges and Solutions,” Applied Sciences, vol. 10, no. 12, 2020. [CrossRef] [Google
Scholar] [Publisher Link]


https://doi.org/10.13052/jcsm2245-1439.414
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Cyber+security+and+the+internet+of+things%3A+vulnerabilities%2C+threats%2C+intruders%2C+and+attacks&btnG=
https://journals.riverpublishers.com/index.php/JCSANDM/article/view/6087
https://doi.org/10.13052/jicts2245-800X.712
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Baskaran%2C+Internet+of+things+security&btnG=
https://ieeexplore.ieee.org/abstract/document/10258080
https://doi.org/10.1016/j.seps.2016.10.004
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Smart+specialization+for+smart+spatial+development%3A+innovation+strategies+for+building+competitive+advantages+in+tourism+in+Slovakia&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0038012115300331
https://doi.org/10.1191/1478088706qp063oa
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Using+thematic+analysis+in+psychology&btnG=
https://www.tandfonline.com/doi/abs/10.1191/1478088706QP063OA
https://doi.org/10.1007/s40558-016-0060-5
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+experience+co-creation+in+smart+tourism+destinations%3A+a+multiple+case+analysis+of+European+destinations&btnG=
https://link.springer.com/article/10.1007/s40558-016-0060-5
https://doi.org/10.20867/tosee.05.42
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Internet+of+things+%28IoT%29+in+tourism+and+hospitality%3A+opportunities+and+challenges&btnG=
https://www.proquest.com/openview/0668b692e7e42d7c8e4f67922685ce9c/1?pq-origsite=gscholar&cbl=1936348
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Qualitative+Inquiry+and+Research+Design%3A+Choosing+Among+Five+Approaches&btnG=
https://doi.org/10.1016/j.future.2013.01.010
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Jayavardhana+Gubbi%2C+Internet+of+Things+%28IoT%29%3A+A+vision%2C+architectural+elements%2C+and+future+directions&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0167739X13000241
https://doi.org/10.7759%2Fcureus.30143
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Reviewing+the+Impact+of+Social+Media+on+the+Mental+Health+of+Adolescents+and+Young+Adults&btnG=
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9645642/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Energy+Management+in+Hospitality%3A+a+Study+of+the+Thessaloniki+Hotels&btnG=
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=2150571
https://doi.org/10.1016/j.future.2017.11.022
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=IoT+security%3A+review%2C+blockchain+solutions%2C+and+open+challenges&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0167739X17315765
https://doi.org/10.4135/9781849208963
https://methods.sagepub.com/book/doing-interviews
https://doi.org/10.4018/978-1-5225-1832-7.ch020
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=An+exploratory+study+of+the+impact+of+the+internet+of+things+%28IoT%29+on+business+model+innovation%3A+building+smart+enterprises+at+fortune+500+companies&btnG=
https://www.igi-global.com/chapter/an-exploratory-study-of-the-impact-of-the-internet-of-things-iot-on-business-model-innovation/177938
https://www.igi-global.com/chapter/an-exploratory-study-of-the-impact-of-the-internet-of-things-iot-on-business-model-innovation/177938
https://doi.org/10.1016/j.ijhm.2017.09.005
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Less+is+more%3A+a+new+insight+for+measuring+service+quality+of+green+hotels&btnG=
https://www.sciencedirect.com/science/article/abs/pii/S0278431916304510
https://doi.org/10.1108/JHTT-12-2018-0120
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=The+path+to+the+hotel+of+things%3A+internet+of+things+and+big+data+converging+in+hospitality&btnG=
https://www.emerald.com/insight/content/doi/10.1108/JHTT-12-2018-0120/full/html
https://doi.org/10.1007/s12525-015-0182-1
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Smart+technologies+for+personalized+experiences%3A+a+case+study+in+the+hospitality+domain&btnG=
https://link.springer.com/article/10.1007/s12525-015-0182-1
https://dx.doi.org/10.14569/IJACSA.2017.080650
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Security+issues+in+the+internet+of+things+%28IoT%29%3A+a+comprehensive+study&btnG=
https://thesai.org/Publications/ViewPaper?Volume=8&Issue=6&Code=IJACSA&SerialNo=50
https://doi.org/10.1016/j.jmsy.2018.04.007
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Security+of+smart+manufacturing+systems&btnG=
https://www.sciencedirect.com/science/article/pii/S0278612518300463
https://doi.org/10.1007/978-981-19-9888-1_6
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Internet+of+Things+%28IoTs%29+in+the+Hospitality+Sector%3A+Challenges+and+Opportunities&btnG=
https://link.springer.com/chapter/10.1007/978-981-19-9888-1_6
https://doi.org/10.5923/j.ijit.20170604.01
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Analyzing+the+role+of+the+internet-of+things+in+business+and+technologically-smart+cities&btnG=
http://article.sapub.org/10.5923.j.ijit.20170604.01.html
https://doi.org/10.3390/app10124102
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=IoT+Privacy+and+Security%3A+Challenges+and+Solutions&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=IoT+Privacy+and+Security%3A+Challenges+and+Solutions&btnG=
https://www.mdpi.com/2076-3417/10/12/4102

