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Abstract
This paper has explored the integration of Internet of Things (IoT) technologies in the hospitality industry to enhance guest experiences. It has reviewed current literature, highlighting the transformative impact of technology adoption on customer satisfaction. The paper has examined benefits such as improved security and operational efficiency by drawing on various technological solutions like AI-powered chatbots and IoT-enabled intelligent rooms. Additionally, it has conducted a PESTEL analysis to assess factors influencing technology integration and has provided policy recommendations, emphasising personalised experiences, contactless services, and ethical use of guest data. Ultimately, embracing technology enables hotels to stay competitive and foster customer loyalty in a rapidly evolving landscape, as demonstrated by the practical implications of our findings.
                                                 Introduction
The hotel and hospitality sector is undergoing a significant transformation driven by technological advancements to meet evolving consumer preferences. Buhalis and Amaranggana (2014), renowned experts in the field, emphasise the pivotal role of mobile applications, AI, and IoT in revolutionising guest experiences and operational efficiency within the industry.
Mobile applications are vital in the hospitality industry, providing guests seamless digital experiences. Roy et al. (2023) noted that these applications offer functionalities such as reservations and check-ins, catering to the growing preference for convenience and instant service access. This, in turn, enhances customer satisfaction and contributes to the overall guest experience.
As Nuong et al. (2023) have highlighted, AI-powered chatbots contribute to service efficiency and engagement by instantly responding to guest queries. This technology streamlines communication channels and ensures prompt assistance, further augmenting the guest experience.
However, one of the most significant technological advancements in the hospitality sector is IoT, which facilitates personalised experiences for guests. Mercan et al. (2021) emphasise how IoT enables guests to seamlessly control room features according to their preferences, enhancing comfort and satisfaction. Additionally, IoT-driven data analytics, as discussed by Chi et al. (2020), provides valuable insights into guest preferences, enabling tailored service delivery and personalised recommendations. These findings have significant practical implications, demonstrating the potential of IoT to revolutionise the hospitality industry.
This technology-driven approach is not merely a trend but a transformative force in the hospitality sector, enabling businesses to adapt to evolving consumer expectations and enhance guest experiences. Jones and Phillips (2019) stress the importance of meeting modern consumers' preferences for seamless and personalised experiences facilitated by technology.
Moreover, as Roy et al. (2023) highlighted, technological advancements such as mobile apps, AI, VR, and IoT shape client experiences and employee adaptation in the fast-paced hospitality industry. Robotics and automation further enhance operational efficiency, allowing employees to focus on building meaningful connections with guests.
[bookmark: _Toc165394892]Integrating IoT and other advanced technologies in the hospitality sector enhances operational efficiency and elevates guest experiences, ultimately contributing to the competitiveness and sustainability of businesses in the industry.    




Overview of Literature: Enhancing Guest Experience through Technology in the Hospitality Industry
[bookmark: _Toc165394893]Jasonos et al. (2017) define Technology as using scientific knowledge to create tools, systems, and processes that serve practical purposes. Throughout history, technology has been pivotal in advancing industrial processes and enhancing daily life. As society develops, technology adapts and evolves, consistently pushing the boundaries of what is possible (Jasonos et al., 2017). This ongoing progression has been instrumental in driving efficiencies, improving accessibility, and increasing the overall quality of life. The momentum of technological advancement shows no signs of abating shortly. Instead, it is expected to continue accelerating, further transforming and influencing every industry sector and aspect of human activity. In hospitality, using technology to enhance guest experience has become increasingly prevalent, revolutionising how guests interact with hospitality services (Jasonos et al., 2017).
Technological Integration in the Hospitality Industry
[bookmark: _Toc165394894]Dipietro et al. (2010) note that growing visitor demands have spurred the development of guest satisfaction technology. Hotels have adopted various technologies like computerised reservation systems, business centres in public areas, and online platforms for reservations and information. Many now offer wired and wireless internet, advanced TVs, gaming consoles, and online check-in/check-out services to enhance guest satisfaction. Limited-service hotels also use guest service technologies to improve satisfaction. Casual dining and fast-food restaurants have introduced hand-held ordering devices and ATM-like machines to ensure accurate orders and better customer engagement, reducing workload and errors. This is similar to the self-check-in process in airlines, where one person can oversee multiple check-in machines.
Impact on Guest Experience
The implementation of technology in the hospitality industry has had a profound effect on guest experiences. Research by Law et al. (2018) indicates that mobile technology is crucial for daily travel within the tourism sector. A survey of 92 journals related to hospitality and tourism was conducted to evaluate the current state of research, highlighting the growing significance of mobile technologies. The review revealed that most research focuses on tourism and hotels, utilising statistics and information systems. Both suppliers and consumers are critical subjects of these studies, with a greater emphasis on consumer-focused research. The literature review underscores the importance of examining the use of mobile technologies in hospitality and tourism (Law et al., 2018).For example, Yang et al. (2021) state that IoT hotel rooms from Marriott International, Samsung, and Legrand allow multiple responsive IoT systems, devices, and applications to connect to service visitors and optimise hotel operations. Hilton's ‘Connected Room,’ the industry's first entirely mobile-centric hotel room, lets customers customise and control their stay using the Hilton Honours app (Hospitalitynet,2017).
[bookmark: _Toc165394895]Technology-facilitated transactions are growing worldwide. High labour expenses force service companies to consider self-service delivery (Duarte et al., 2022). Increasing numbers of clients use technology to produce service experiences and outcomes typically performed by service professionals (Hospitality Technology,2018). According to Duarte et al. (2022), technology-based self-service (TBSS) refers to technical interfaces that let users create a service without direct service-employee interaction.
Challenges and Opportunities
[bookmark: _Toc165394896]Despite the evident benefits, challenges persist in integrating technology into the hospitality industry. Security concerns regarding guest data privacy and cyber threats pose significant hurdles (Mercan et al., 2020). Additionally, the digital divide among guests, especially among older demographics, necessitates strategies for inclusive technological adoption (Busulwa et al., 2022). In the hotel industry, justifying technological investments is a constant struggle, even when the capital required is small compared to the advantages. Technology investments must be continual due to fast change. However, these challenges also present opportunities for innovation and differentiation within the industry (Siguaw et al., 1999). 
Future Directions
[bookmark: _Toc165394897]The future of technology in the hospitality industry is set for ongoing growth and innovation. New advancements like artificial intelligence (AI) and virtual reality (VR) possess significant potential to enhance guest experiences further (Mercan et al., 2020). Moreover, when considering contemporary technology, the pervasive integration of computer systems into our daily routines is immediately apparent. These systems have become fundamental to how we live and work. This leads to the question: What further enhancements can be expected? Recent research (Jasonos et al., 2017) suggests that the next frontier involves leveraging advanced artificial intelligence. This AI is designed to understand our current activities and predict our future actions before they occur. This will usher in a new era of what can be described as "calculated coexistence," where technology and human lives become even more seamlessly integrated (Jasonos et al., 2017, pp. 10-12).  
The Impact of Enhancing Guest Experience through Technology in the Hospitality Industry: A PESTEL Analysis
Technological advancements have made substantial changes in the hospitality industry in recent years. Incorporating technology into different aspects of the guest experience has become essential for hotels and hospitality businesses to remain competitive. This paper explores the impact of improving guest experiences through technology in the hospitality sector using a PESTEL analysis (2024), which examines the Political, Economic, Social, Technological, Environmental, and Legal factors. Furthermore, it provides examples of how the industry has responded to these contemporary challenges, critically assessing their strengths and limitations (Pestle Analysis, 2024).
Political Factors
Political stability is essential for the growth of the hospitality industry (G. et al. R, 2020). Government regulations on data protection, such as Europe's General Data Protection Regulation (GDPR), significantly influence how hotels gather and use guest information to offer personalised experiences. Technology must comply with these regulations while still enhancing guest services. For example, employing secure, GDPR-compliant databases to store guest preferences can help personalise services without violating privacy laws (G. et al. R, 2020).
Economic Factors
According to MudarraFernández et al.(2019), economic conditions significantly impact spending within the travel and hospitality sector. Amid economic downturns, innovative technological advancements such as automated check-ins and intelligent room technology have become pivotal in attracting budget-conscious travellers by providing competitively priced and efficient services. Furthermore, dynamic pricing software empowers hotels to adapt prices in real-time according to demand, optimising revenue. This expenditure on travel and hospitality is further categorised into three types: spending at the point of origin, expenditure at the destination, and overall expenditure (Mudarra-Fernández et al.,2019).
Social Factors
Social media and mobile have changed guest expectations. Customers expect smooth online interactions. Hotels have responded by integrating social media into customer service channels so guests may contact staff via apps and social media (My Hotel Line,2023). AI-driven chatbots and automated check-ins have improved hotel experiences (Hospitality Tech,2024).  Marriott Hotels uses Facebook Messenger chatbots to make reservations, provide service, and make local suggestions (Marriott International. 2017). Guests expect keyless entry and sophisticated room controls. Technology meets visitors' expectations and boosts efficiency (Rentokil, 2024 and EzeeAbsolute,2023).
Technological Factors
Technological advancements are crucial in transforming guest experiences (GOV UK, 2015). Artificial Intelligence (AI) and the Internet of Things (IoT) are increasingly utilised to deliver personalised experiences. For instance, intelligent rooms that adjust settings based on guest preferences and AI-powered personal assistants such as Amazon's Alexa for Hospitality exemplify how technology can enhance the quality of stays (Arici et al., 2023).
Environmental Factors
Sustainability is becoming increasingly important. Technologies that contribute to energy efficiency, such as IoT-enabled energy management systems, are being adopted by hotels to reduce costs and appeal to environmentally conscious consumers. For example, Hilton's Connected Room (Hospitalitynet,2017) technology allows guests to adjust lighting and temperature via smartphones, significantly reducing energy consumption.

Legal Factors
[bookmark: _Toc165394898]Legal considerations (Beekeeper,2022) include compliance with local laws regarding hotel operations, which can vary widely by region. Technology that helps hotels ensure compliance, such as software that manages employee work hours by local labour laws, is crucial. Privacy laws also affect how hotels use surveillance technologies and guest data (Beekeeper,2022).
Industry Responses and Critical Reflection
[bookmark: _Toc165394899]Hotels have adopted various technologies to enhance guest experiences, each with strengths and limitations. Bright room technology offers convenience and personalisation but raises privacy and security concerns. Technology reliance might also alienate guests who prefer traditional human interactions.
AI and IoT provide customisation and efficiency but require substantial infrastructure and training investments, which may be prohibitive for small to medium enterprises (SMEs), potentially widening the gap between large chains and smaller establishments.
Guest reviews on hotel websites, Trip Advisor, Yelp, and social media significantly influence customer expectations and lodging choices. Studies show that online reviews and management responses impact guest decisions positively (Mauri et al., 2013; Vo et al., 2022)
.Future policies and management options
[bookmark: _Toc165394900]Future policy involves a comprehensive approach that integrates innovative solutions while addressing potential challenges. Leveraging technology can optimise guest experiences, streamline operations, and foster customer loyalty. This discussion presents future hotel and hospitality industry recommendations based on prior reflections and evaluations:
Leveraging Technology to Optimize Guest Experiences
Incorporating advanced technology into hotel operations can significantly enhance guest services and overall experience. Technologies like artificial intelligence for personalised recommendations, virtual reality for room and facility previews, and digital platforms for seamless service delivery can better address individual guest needs (Ivanov et al., 2017). For example, by adopting innovative room technologies, hotels can enable guests to customise their room environment, increasing their comfort and satisfaction (Melián-González and Bulchand-Gidumal, 2016).
Streamlining Operations
Streamlined operations directly contribute to a smoother guest experience by reducing wait times and improving the accuracy of service delivery. Integrating management systems and data analytics can help hotels optimise resource allocation, manage inventory more effectively, and anticipate guest needs based on behaviour patterns, leading to more timely and personalised service (Stringam et al., 2021). This efficiency improves guest satisfaction and enhances operational productivity, resulting in cost savings for the hotel.
Fostering Customer Loyalty
Developing vital customer loyalty programs is essential for encouraging repeat business, a key driver of profitability in the hospitality industry. Effective loyalty programs that offer meaningful rewards and personalised experiences can significantly enhance guest satisfaction and retention (Sigala, 2005). Moreover, maintaining robust communication channels through social media and customer engagement platforms can strengthen relationships and foster a sense of community among guests.
Personalised Guest Experiences
[bookmark: _Toc165394901]By implementing advanced guest profiling and data analytics, hotels can customise experiences to match individual preferences. Utilising technologies such as Artificial Intelligence (AI) and Machine Learning (ML) algorithms, hotels can analyse guest data to predict needs and offer personalised recommendations for activities, dining options, and room preferences (Beheshti et al., 2022). This approach enhances guest satisfaction by creating a more personalised and memorable stay. 
Contactless Services 
[bookmark: _Toc165394902]After the COVID-19 outbreak, hotels need safety and convenience more than before. Thus, they should invest in contactless services. Contactless technology like smartphone check-in/out, digital room keys, and mobile payments have become essential in the hotel business as client expectations shift towards a little physical touch. These technologies address health issues and improve operating efficiency and visitor comfort (Car et al.,2019). The Key Reasons for Recommending Contactless Services are as follows:
Enhanced Safety: Mobile check-in/out and digital room keys reduce physical contact and virus transmission, improving guest safety (Berezina et al., 2020).
Increased Convenience: Direct room access and mobile check-out eliminate wait times and friction throughout stays (Kim et al.,2022).).
Operational Efficiency: Automating essential procedures increases resource management, personnel burden, and efficiency, saving money and improving service (Stringam et al.,2021).
Consumer Behaviour Trends: As digital technologies become more common, customers anticipate similar conveniences in their travel experiences, requiring hotels to adapt to be competitive (Buhalis and Law, 2008). Hotel investments in contactless services are crucial to meeting digital transformation trends and changing safety and convenience needs. This will prepare them for a future when digital solutions boost guest loyalty.
Incorporating Virtual Reality (VR) and Augmented Reality (AR) into the guest experience can significantly boost satisfaction by enabling guests to preview their rooms, explore amenities, and take virtual tours of local attractions. This technology helps set accurate expectations before arrival (Al-Sabbagh et al., 2019).
Moreover, utilising Internet of Things (IoT) devices can convert traditional rooms into smart rooms, offering guests personalised control over their environment. Features like smart thermostats and voice-activated assistants enhance comfort while lowering energy consumption (Al-Debei et al., 2017).
Furthermore, omnichannel communication platforms enhance guest engagement through multiple touchpoints like mobile apps and social media, enabling real-time communication, personalised assistance, and effective feedback collection, thus fostering stronger relationships and increasing guest satisfaction (Sigala et al., 2020). 
By integrating these innovative solutions, the hospitality industry benefits significantly from embracing technology to enhance guest satisfaction. By prioritising personalised experiences, contactless services, immersive technologies, bright room solutions, and omnichannel communication, hotels can create memorable stays and build lasting guest relationships. 
[bookmark: _Toc165394905]Conclusion and Recommendations
[bookmark: _Toc165394906]The hospitality industry is transforming significantly by integrating advanced technologies like mobile applications, AI, and IoT to cater to evolving consumer preferences and enhance operational efficiency (Buhalis et al., 2014). Mobile apps have become essential for providing seamless digital experiences, allowing guests to handle everything from reservations to check-ins through their devices, as seen in the implementation of the "Hilton Honors" app (Travel Pulse,2017). Additionally, AI has improved service efficiency through chatbots, exemplified by Hyatt's use of AI to address guest inquiries (Hospitalitynet,2022).
IoT technology has particularly revolutionised personalisation in hospitality. It enables guests to control room settings via integrated devices, enhancing comfort and optimising hotel operations through energy savings (Indigo Digital,2018). These technologies ensure that guest experiences are seamless and personalised, meeting modern expectations for convenience and efficiency.
Nightly rental motels should objectively evaluate their energy efficiency using the ENERGY STAR Score (2018). To complete the picture, the score considers climate, weather, and company operations. A score analyses peer-building statistics to identify and normalise energy usage characteristics. This study develops an algorithm to predict a property's energy use based on its economic activities, enabling accurate comparisons. Energy usage projection and actual use are used to rate building performance from 1 to 100 percentile relative to the national population, establishing an energy efficiency benchmark. Technologies like VR and AR (Business Tech,2024) are expected to enhance guest interactions by providing immersive experiences. At the same time, IoT offers new ways for hotels to improve service personalisation and operational efficiency. However, challenges like data security and the need for continuous investment in emerging technologies remain (Mercan et al., 2021). Thus, embracing these technological advancements addresses current consumer demands and positions hotels for future competitiveness and sustainability in the evolving industry landscape.
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