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The hospitality and hotel industry has undergone several changes in technology adoption to enhance guest experience, reduce operations, and improve overall efficiency. Using PESTEL Analysis (Political Economic, Social Technological  Environmental, and Legal Factors), this paper explores the forces that determine the direction in which the industry is going in terms of technology. The hospitality sector's concerns are met by installing mobile check-ins and keyless entry systems, chatbots, energy-saving choices, and data analysis tools that bring guests delight, operations efficiency, and sustainability. Even though these technologies have advantages, the higher implementation costs and security concerns are still among the main challenges. Proposed specifications concentrate on operations efficiency, guest experience personalisation, and sustainability initiatives. They stress the case for imposing net-zero, circular economy practices, regenerative hospitality, and data-based management decisions to guarantee long-term success and environmental sustainability.
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The hotel and hospitality sector is experiencing radical transformation due to technological advancement.  This industry is increasingly inclined toward technology to improve guests' experience and simplify workflow. Furthermore, technology caters to the ever-changing needs of tech-savvy guests and tourists who expect more convenience and personalised experiences (Said, 2023). For example, mobile apps facilitate the process of check-in/ checkout smoothly, resulting in a reduced waiting time, and enable guests to control room settings like lighting, temperature, and entertainment on their devices directly without hiring anyone (Bulchand-Gidumal et al., 2023). The integration of keyless entry systems and personalised in-room controls constitute the bedrock of the guest experience, which is comfortable and satisfying to most guests (Jayawardena et al., 2023). This technological change is the cornerstone of the hospitality industry, which has high market competition since providing excellent service and differentiation are paramount. Integrating these technologies in the hospitality sector increases efficiency by automating roles, cutting costs, and providing more profound analytics results on guests' preferences and behavior. The hospitality field is not left behind; it also embraces mobile technology to meet modern guest demands and provide a fulfilling service to clients.
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The mobile app offers guests a great deal of convenience, offering simple registration and checkout so that the number of undesired waiting for their turn is reduced or even omitted. According to Tan et al. (2024), these applications let their visitors match just about anything, from changing room settings like lighting and temperature to ordering room service via their devices. Guests are now more demanding and pay attention to convenience and individualised services that would make their stay comfortable (Cheung, 2020; Amadeus, 2024). Furthermore, the power to manage the details of their accommodation through a mobile app makes the hotel's guests feel empowered, making their interactions with the hotel services efficient and satisfying (Han et al., 2021). This technological evolution reflects the industry's commitment to capturing the guests' needs by using digital tools, which, in return, provide extreme satisfaction and loyalty.
Mobile apps considerably drive revenue management through straightforward integration with Hotel management systems by providing real-time data on guest preferences and behaviors. This information sets hotels on dynamic pricing strategies and targeted promotions straightly. According to Lacalle (2021), data gathered from mobile apps is used to set hotel prices based on real-time demand, occupancy rates, and guests' preferences to give them the best that their budgets can afford at all times. Besides that, limited-time promotions can be personalised by the case, ensuring that every customer gets targeted promotions that are relevant, informative, and motivational. It is thus an approach tailored to guests' satisfaction and increases the chances of repeat bookings and higher spending per customer (García-Madurga & Grilló-Méndez, 2023). By using the information derived from the workings of the mobile app, hotels can come up with informed decisions, thereby bringing revenue growth, improved operational efficiency, and a strengthened competitive advantage in the market.
Mobile apps are a critical enabler in customer engagement by creating a one-way communication channel between the hotel staff and the guests, improving service quality. These applications can serve as a convenient medium through which guests can notify them of their needs, request services, and report issues in real-time, thus allowing the hotel staff to respond quickly. Moreover, these mobile apps can be considered effective channels for gathering and analyzing feedback and reviews from guests right away, as this will allow hotels to promptly correct any problems that guests might encounter and keep improving the quality of their services (Said, 2023). Zhang et al. (2022) stress the powerful mechanism of intriguing guests' loyalty using personalised marketing and loyalty programs through mobile apps. By employing data about the preferences and activities of guests, hotels can develop personalized, targeted campaigns and discounts, thus improving the overall guest experience and bringing repeat visits (Li et al., 2019; Said, 2023). This personalised approach results in high guest satisfaction and builds strong bonds between guests and the hotel aspect, bringing return customers, positive reviews, and referrals (Chechi, 2023). Therefore, guests can enjoy an entertaining, responsive, and personalised experience through different mobile app functions.
In addition, Mobile app technology takes care of many tasks in the hotel and hospitality industry. Tan and his fellow scholars conducted research on “  Compatibility as a pivotal design factor for digital concierge apps”  and established that self-service check-ins remarkably reduce the burden of front desk workers, resulting in them concentrating on other guest services that need to be delivered by hand (Tan et al., 2024).  Also scheduling housekeeping management using mobile apps is geared towards better room readiness and quicker turnaround times, argues Wynn and Lam (2023). This automation of the hotel room maintenance process guarantees more efficient cleaning and preparation for the guest's arrival, which meets their expectation for a timely check-in and maintaining an acceptable level of cleanliness (Pillai et al., 2021; Mandić et al., 2023). Mobilising these operational issues adds productivity and moves the hotel personnel to prioritise and perform higher-quality services while increasing guest satisfaction and operational compliance.
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The political environment is one of the critical factors influencing how the hospitality sector adapts to technology. The role of technology in offering an enhanced guest stay and better operational efficiency is increasingly acknowledged by governments and regulatory bodies (Fisher & Beatson, 2022). European Union's General Data Protection Regulation (GDPR), for instance, led to the development of more robust data protection measures, which resulted in hotels investing in technology that ensures compliance (Wang & Qualls, 2007). Moreover, the government is encouraging hotels to adopt sustainable technologies, such as energy-efficient installation, which can enable them to cut their carbon footprint.
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The economic environment significantly influences the hospitality industry's adoption of technology. Implementing the technological factor can represent a significant barrier for smaller hotels, which may not have the required resources (Ezzaouia & Bulchand-Gidumal, 2022). Additionally, technology boosts efficiency and guest happiness, which may lead to higher revenue and profitability (Adeel et al., 2024). For instance, Mobile check-ins can be used by hotels that care to make such an investment can reduce labor costs and improve the overall guest experience, which results in increased brand loyalty and customer retention.
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Socio-cultural circumstances- ever-evolving guest expectations and consumer demographics alterations- are the driving technology implementations in the hospitality industry. Nowadays, customers tend to demand immediacy and personalisation during their interactions, features that technology can offer (Liu et al., 2022). For instance, via mobile apps and chatbots, guests can communicate more efficiently with hotels and are given advice and suggestions to their liking (Lim, 2010; Liu et al., 2022). The increased demand for sustainability tourism also encourages hotels to implement technologies that lessen the environmental impact, such as energy-saving systems and waste reduction programs.
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The existence of rapidly growing technology is the most important catalyst that drives innovations in the hotel sector today. The establishment of AI, machine learning, and the Internet of Things are disrupting the ways hotels deliver solutions tailored and efficient services(Kansakar et al., 2019). For instance, an AI-driven chatbot may enable the provision of round-the-clock customer support. At the same time, a smart IoT system might be able to help in energy optimisation and enhance the guest experience.
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The environmental impact of the hospitality industry is, indeed, an urgent issue, and technology is the leading player in solving this problem. The hotel industry is embracing sustainable technologies, such as energy-efficient appliances, solar panels, and rainwater harvesting devices, to lessen the carbon footprint (Woolf & Aron, 2013). Besides, the use of technology can also help minimise waste and decrease its effect on the environment.
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Legal factors also influence how the hospitality sector uses technology, including data protection regulations and intellectual property laws. It is indispensable for hotels to abide by the data regulations, e.g., GDPR, and safeguard their intellectual property rights. As an illustration, hotels can apply technology when protecting their intellectual property rights through secure payment systems and encrypted data (Collins, 2022).
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One significant advantage attributed to introducing mobile technology into the hotel and hospitality industry is the incredible increase in guest satisfaction and loyalty. Mobile applications promote smooth check-in/check-out processes that let guests skip long queues at the front desk (Wang & Qualls, 2007; Tan et al., 2024; ). With these apps, guests can personalise their stay by managing room settings such as lighting, temperature, and entertainment options with a button on their mobile devices. With such a personalised service,  guests feel comfortable and become loyal to the brand. 
One of the significant advantages is that hotel operations are now more efficient, and fewer laborers are needed because of mobile technology (Mandić et al., 2023; Boston University , 2023). By automating basic tasks like check-in, room service, and cleaning requests, staff can be redeployed to crucial areas, raising service standards. This shift streamlines operations in the first place and reduces the person-hours needed which lowers labour costs and reduces the chance of human error. In addition, research from Boston University shows that mobile technology enhances operational efficiency which is supported by adopting mobile technology in combination with existing hotel management information systems (Boston University, 2023). This integration enables guests to receive live updates on the status of the room, maintenance requirements, and inventory monitoring. It also reduces downtime as resources are optimally allocated.
Also, mobile technology improves data analytics and decision-making within the hospitality industry (Said, 2023). According to  Tan et al., (2024), smartphone applications collect guest’s data including behaviuor patterns, preferences, and feedback, which are useful for refining marketing strategies, personalising the guest experience, and determining optimal pricing models. Also, real-time analysis of this data gives hotels the advantage of making informed decisions on the go, adjusting to the different market trends and the guests with great tactfulness (Said, 2023). Based on this data-driven approach, strategic planning is improved, and the competitive advantage advances. 
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Even though the integration of mobile technology in the hotel and hospitality industry boasts numerous advantages, it is not without limitations. The main limitation is the high implementation costs for creating and launching mobile apps of intelligent design and handling the system infrastructure (Bulchand-Gidumal et al., 2023).  New players and small hotels may not afford these investments and could find it more complex than five-star hotels like Hilton chains to close the gap between them and independent hotels. This is because the starting capital investment for technology upgrades, staff training, and ongoing maintenance can be enormous, requiring a thoughtful budget and resource management approach.
Job displacement is the second critical limitation of implementing mobile technology in the hospitality industry. One of the drawbacks of mobile technology is that it tends to automate the jobs previously performed by staff such that there is a risk of reducing the workforce and, hence, causing joblessness (Kansakar et al., 2019). This implies that skill substitution should be carefully managed, and retraining programs may be needed to help displaced workers move to new, more prominent roles in the organisation.  Furthermore, Adeel et al., (2024) advises hotel management to find a way to combine the advantages of automation with the need to preserve the level of employment, which is a crucial task.
In addition, the reliance on technology may cause the system to fail and cause technical issues (Bulchand-Gidumal et al., 2023). Sometimes, critical mobile features fail due to software bugs, network issues, or cyber hacks, which can stop service and ruin guests’ impressions. Therefore strong contingency plans and technical support systems should be developed to cope with these challenges. They will also be used to minimise downtime and guarantee service uptime. However, there is no doubt that mobile technology is a significant game changer in the hotel and hospitality industry especially among players who are well prepared to deal with these obstacles.
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Net-Zero Operations
Hotels should record zero emissions as the target by 2050 and should use all the tactics integrated to apply Renewable energy sources, energy-efficient technologies, and carbon offsetting. Going on with renewable sources of energy like solar, wind, and geothermal can cut carbon footprint and fossil fuel reliance (Kumar et al., 2023). Furthermore, on top of being an effective sustainable strategy for providing energy for hotels' operations (Rizan et al., 2021), solar energy also brings the advantage of savings in operational costs in the long term. Similarly, the acquisition and installation of appliances such as LED bulbs, smart thermostats, and A/Cs, which are highly energy-efficient, is also an easy way of cutting down on power consumption costs (Davis et al., 2018). Therefore the hotel industry can attain energy efficiency by using building automation systems (BAS) because it can monitor usage and occupancy patterns within the property (Deutch, 2020). Through some incorporations, greenhouse gas emissions might be inevitable. 
Circular Economy Practices
Circular economy techniques in hotels’ operations are vital because they are a way to reduce footprints and achieve sustainability. The circular economy system maximises the use of the material, recycles the material, and reuses it to create a closed loop to eliminate environmental pollution (Gedam et al., 2021). The hotel’s waste reduction policy might imply the usage of the minimal possible single-use plastics, organic waste composting, and cooperation with suppliers who use sustainable packaging (Joensuu et al., 2020). Reducing project costs may involve the upcycling of furnishings, fixtures, and even equipment instead of disposing of them. Guest are also encouraged to participate and reuse their towels and laundry facilities. (Khan, & Haleem, 2021). Schroeder et al., (2018) agree with Khan, & Haleem (2021), stating that recycling initiatives must be all-embracing, covering not only conventional items like paper and glass but also electronics and other complex wastes. Advocating for sustainability will create a sustainable way of life at hotels and can lead to a massive decline in the waste produced by the staff and the guests and energy consumption. In addition, the circular economy also improves the hotel's environmental performance leading to cost savings and enhancement of consumers' eco-consciousness as the brand reputation is improved.
Regenerative Hospitality
Hotel operators should focus on regenerative hospitality that stresses social and environmental sustainability, community participation, and employee welfare. Regenerative hospitality undertakes more than a neutral impact on the environment and aims to serve the well-being of society as well (Inversini & Saul, 2023).  Regenerative hospitality adopts measures that promote the use of locally and organically sourced food, biodiversity through landscape choices, and products and materials that are friendly to the environment (Inversini & Saul, 2023). Community participation is one of the fundamentals powering similar initiatives because it reinforces the social fabric and aids the area’s economy. Hotels can work with organisations in the community, showcasing the local culture and heritage, and establishing platforms where guests can participate in community projects. The switch to regenerative hospitality practices by hotels helps boost their social and environmental image, creates unique guest encounters, and provides a loyal and motivated workforce.


[bookmark: _Toc167173580]Conclusion
In conclusion, the use of digital technology in the hotel and hospitality business can be significantly influenced by operations and customer relationships. Through mobile applications, customers can check in/check out, adjust their room settings, and talk directly with the hotel staff; as a result, the experience provided is enriched, and customer loyalty is developed. This technology eliminates anything unnecessary, automates labor, and yields more data analytics capabilities, eventually improving understanding and planning. Mobile technologies have implementation cost problems, data security and privacy problems, possible job displacement, and system failure risks, which must be addressed. Planning, investments in cybersecurity, and better management must be made to cover these deficiencies. Besides, the hotels should focus on adequate staff training, robust data protection policies, environmentally friendly practices, and scalable solutions that will later be profitable for smaller hotels. Using mobile technology as a standard in yesterday’s hospitality sector is the right choice. It can help the sector meet growing guest expectations and remain competitive in today’s dynamic market.
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