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Abstract
This paper examines the theme of technological change in the hospitality and hotel industry, focusing on mobile applications. The Introduction looks into the potential of these applications to bring about significant transformations in guest interaction and improvements in operational efficiency. The comprehensive literature review depicts the true scenario of mobile apps' effectiveness in this industry; it proves their importance. Some noted benefits include better guest experiences derived from the seamless nature of services and personalised services, ranging from ease of checking-in and out times to direct control of bookings and improved communication with hotel staff. The operational benefits of mobile apps include automating several functions, lightening workloads, reducing operational costs, and increasing revenue.
The PESTEL framework is further applied to describe the political, economic, social, technological, environmental, and legal elements that influence the adoption of mobile apps in the hospitality industry. The political environment's resulting advantages from this are far-reaching because it allows for cost reduction and effective and efficient use of resources. However, small establishments may feel that the app's creation is expensive. Social factors indicate a growing desire among the travelling group to be served tech-savvy while ensuring effective provision to the less tech-savvy guests. Technological aspects are analysed based on the diffusion of innovations theory, which examines how mobile apps made their way into the world so easily and what to achieve in the future. Environmental aspects are also shared, such as the facts about saving paper and energy for smart management. Legal aspects are based on the protection and security of data; compliance with the reference rules supported by the General Data Protection Regulation is under discussion. Despite the numerous benefits, challenges and constraints have also been identified, including technological intimidation among older guests, heavy infrastructure and training investments, and possible legal compliance issues across regions. Policy and management recommendations focus on creating an enabling regulatory environment for innovation, continuous staff training, and using artificial intelligence in management to improve the guest experience through personalisation. The conclusion notes that mobile apps play a vital role in the current hotel management process, and strategic investment with continuous innovation is needed if that potential has to be tapped.


Introduction
The development of technology is rapidly innovating the face of the hospitality and hotel industry, and to a great degree, it is on the way to radical modernisation. Among the most influencing innovations are mobile applications that may change how a hotel interacts with guests and manages its business. Mobile phone applications provide a critical tool for the modern hospitality industry's growth and development, as they increase operational efficiency and give greater satisfaction to guests (Lew et al., 2020). Over the years, hospitality and hoteling industries have significantly changed because of various factors, including changing customer preferences and developing technology fronts. As customer needs and wants kept fluctuating, the sector has continued to provide innovative interventions likely to meet rising demand. Various drivers have pushed the prevalence of technology in the hotel industry. These include the rise of digital-savvy travellers, services of differentiation for a competitive edge, and hygiene precautions of contactless technologies resulting from the COVID-19 pandemic, as Das (2023) states. This paper reviews the importance and relevance of mobile applications in the hospitality sector by defining their benefits and challenges and providing policy and management recommendations for maximising their potential.

Overview of Literature
The specific area chosen for discussion under the theme of technology in the hospitality and hotel industry is mobile applications, which have been highly developed and adopted recently, changing the guest experience and hotel operations (Çınar, 2020). Current literature has been portraying real impacts on mobile apps, demonstrating their value and importance to the industry.
Making the Guest Experience Better
The mobile applications, however, revolutionised guest experiences with a seamless and personalised service. Kim et al. (2021) highlight that guests can make the check-in and check-out without queuing, which is more convenient for them. Guests appreciate that they can directly control the booking, access hotel services, and communicate with staff over the app. This generally leads to guest utility, satisfaction, and loyalty.

Streamlining Operations
From an operational perspective, apps for mobiles help a hotel streamline its business (Han et al., 2021). The latter submit their research to describe how these apps can aid in automating functions such as taking room service orders, maintenance requests, and controlling housekeeping schedules. This helps decrease the workload and allows the staff to concentrate on rendering service with extra care. Research by Carand Stıfanıch (2020) further showed that hotels using mobile apps experience a decreased operational cost and increased revenue. Therefore, service promoters will be more apt to use the app.

Data Management and Personalisation
On the other hand, it has made data collection and analysis regarding guests more effortless than ever before. According to a review by Buhalis and Leung (2018), most hotels have access to valuable data on guest preferences, behaviours, and feedback through mobile apps. Such information could further help to tailor a guest experience and improve the service offered. For example, if guests often order room service, the app can suggest similar services or promotions. This, therefore, enhances guest experience and increases hotel revenue.
Safety and Health Consideration
The COVID-19 pandemic made mobile applications and other contactless technologies an imperative in guest health and safety (Bharwani and Mathews, 2021). A study by Mohanty and Munir (2024)reported that  guests are more comfortable using mobile apps for contactless check-in, room entry, and service requests to reduce the spread of the virus through physical contact with others. The pandemic accelerated the use and need for such technologies, which are essential for all hotels to sustain the confidence and safety of the guests.

Problems and Limitations
With all these benefits, some challenges and limitations are associated with using these mobile apps in the hotel industry. According to Tussyadiah (2017), not all guests are comfortable using mobile applications, especially older guests intimidated by technology. In addition, implementing the mobile apps would necessitate the need for huge infrastructure and necessary training (Han et al., 2021). It would, therefore, be essential for the hotels to ensure that the set apps are user-friendly and provide dependable customer support in addressing challenges that may arise.

Application to the Hotel and Hospitality Sector Using PESTEL Analysis
Political Factors
 	The political environment stands out as one that exerts much pressure on the uptake of mobile apps within the hospitality sector, which is cemented by the theory of Technological Determinism, which posits that technological development propels change in society. Governments have developed policies that accord hotels monetary incentives, embracing modern technological innovations and businesses. Additionally, to cut the spread and infection rate, institutions and establishments were required to have contactless services in response to the COVID-19 pandemic. The political drive toward digitalisation thus made it easy for the sector to gain modernisation.

Economic Factors
Economically, the benefits accrued from the integration of mobile apps in the hospitality industry are pretty significant. In light of the TCE theory, a reduction in costs related to business transactions and operations will lead to reduced labour and operational expenses for hotels (Davronov, 2021). Through this, hotels simplify their operations and can cut labour and other associated costs. A mobile app increases efficiency by automating check-ins, check-outs, room service orders, belongings, and housekeeping schedules, among many others. It enables hotels to make better allocations regarding the resource base and improve their bottom line, as Çınar (2020) explains. However, developing and deploying this mobile application technology to the market is quite an expensive upfront undertaking. Consequently, it serves as a deterrent to small establishments' application. However, Ba, He, and Lee (2022) illustrate that factoring this fact is, that the long-run economic benefits, including upselling gains and personalised services, are way above this upfront cost, making this a worthwhile investment.
Social
 	Mobile applications became popular because they could cater to new wants and needs that modern travellers started having. This trend started simultaneously with the entry of tech-savvy digital generations that demand the ease that the app-based means of acquiring services provides. Ba, He, and Lee (2022) observed that guests "demand" ease in taking care of their stay, availing of hotel services, and communicating with staff. It depicts Maslow's hierarchy of needs theory, especially regarding esteem and self-actualisation, because many guests say that personalised services make them feel influential and respected. However, there also is a social divide since not all the guests are tech-savvy. Therefore, Stringam and Gerdes (2021) highlight that it becomes a hotel's liability to obtain this technological adaptation and still provide service ways that are conventional and easy to receive by their patrons.
Technological Factors
Technology is the cause of the hospitality industry's recent integration of mobile apps (Car and Stıfanıch, 2020.). The theory behind the Diffusion of Innovations, created by Everett Rogers, argues that "innovations" are ideas or technology adopted by societies and groups of individuals. The structure of this theory suggests how, why, and at what speed new ideas and technology become adopted on a large scale. According to the theory, mobile apps have just entered the phase of "early majority," which signifies that more people use new technology because they see the benefits, and some successful pioneers have used them. The escalation in mobile app functionality, such as keyless entry, customised room setting options, and real-time messaging, contributed to more tailored guest experiences (Iranmanesh et al., 2022). According to the latter, this rapidly evolving nature of mobile technology provides new opportunities for hotels to innovate and deliver services more effectively and efficiently. However, to keep up with the trends, resource investment in the form of relevant knowledge and capital is imperative. 
Environmental Factors
Mobile apps support the aims of the hospitality industry toward sustainability by eliminating the use of paper and advocating for eco-friendly practices (Singh et al., 2024). This aligns with the Triple Bottom Line theory, which postulates that businesses must manage economic, social, and environmental aims. Additionally, mobile apps support energy management systems through optimised lighting, heating, and cooling following human presence and other dynamic parameters, thus saving energy. However, the environmental benefit depends on adequately implementing and using these technologies. Floričić (2020) States that hotels must further educate their guests on the environmental benefits of mobile applications. Similarly, they should always strive to find ways of further integrating sustainable practices within the hotel using innovative ways with the help of technology. 

Legal Factors
Acceptability of mobile applications in the hospitality sector, with various legal concerns, such as laws and requirements regarding data protection and security. Such legal prerequisites as compliance with the General Data Protection Regulation are designed to protect information about guests and avoid possible legal liabilities (Hayes, Cappa, and Le-Khac, 2020). Proper compliance is also realised in light of the theories of Institutional Isomorphism, where organisations are assumed to minimise uncertainty and gain legitimacy by adopting policies. Hotels are thus required to have good data processing security to continue earning the trust of their guests and avoiding data breaches (Han et al., 2021). Legal challenges could also be faced with regional differences in laws. Therefore, ideally, the application developed should be flexible enough for the different versions to be deployed in various regions based on the laws. 
	 Pioneering the hotel industry are Marriott and Hilton, with top-class mobile apps that cover mobile check-in, digital room keys, and even other custom experiences and recommendations (Mourmoura, 2020). The response for this app has been quite good as it augments guest experience and operational efficiency. Technologies like these are also a bit more challenging and cost-intensive for smaller hotels to adopt. According to Stringam and Gerdes ( 2021), while large chains can use economies of scale and have more resources, small establishments must look for cost-effective solutions with technology providers and off-the-shelf app solutions.
	The introduction of mobile apps in the hospitality industry has good and bad sides. Upgrades and benefits vary from general improvements in operational efficiency to the management of sustainability and guest satisfaction (Iranmanesh et al., 2022). Personalised services are offered while making the process almost paperless and, at the same time, reducing the impact the hotels have on the environment. However, this comes with drawbacks, including high initial investments, a gap between guest technologies, and the need for updates and tightening of measures related to cybersecurity issues, as Das (2023) outlines. The use of technology must be aligned and standardised without compromising against legal standards. However, despite these limitations, Çınar(2020) states that mobile technology will further advance, and mobile apps will be a standard tool for managing a hotel properly.

Future Policy and Management Options
Mobile apps and wireless technologies have drastically changed the dimensions of every aspect of life in the hospitality industry. As the hospitality industry changes, mobile apps will be vital to improving guest service and operational efficiency (Han et al., 2021). Policies and future management strategies have to address a couple of challenges while at the same time capitalising on the strengths of mobile apps. The following is what the industry is recommended to do:


Policy Recommendations 
First, policymakers should ensure a regulatory environment that enables innovation while securing data privacy and security. Clear, comprehensive guidelines regarding data protection, for instance, strict adherence to the GDPR, will assure guests ((Hayes, Cappa, and Le-Khac, 2020). In this way, the government can develop incentives for small and medium hotels to adopt mobile technologies, reducing the financial cost and the initial investment via tax breaks, grants, or low-interest loans explicitly dedicated to digital transformation projects. According to Lew et al. (2020), industry-wide standards for the functionality and security of mobile apps should also be created to ensure an equal level of service delivery and mobile app protection to minimise data breach risks and enhance user experience. Industry associations can help make such standards by cooperating with technology providers and hotel operators.

Management Arrangements
Ongoing training and development must be done so that hotel staff can be competent in using and managing mobile technologies (Han et al., 2021). This investment will develop a technological proficiency culture in the firm, enhance operational efficiency, and boost guest satisfaction. There still needs to be teams or roles established within hotels for digital transformation, as this will ensure the accommodation of the overall business strategy with the mobile app strategies. This goes with the consideration of user-centred design when hotels develop the app. In this case, hotels would have to keep regularly asking for feedback from their guests on the areas to improve and the pain points. Floričić (2020) states that agile development will ensure hotels are constantly building up and evolving their apps to make them relevant and user-friendly. This helps to capture emerging trends and technologies that maintain competitiveness quickly.

Future Recommendations
One of the most exciting integrations for the future includes the integration of artificial intelligence and machine learning into mobile applications designed for use in the hospitality sector. AI and ML will power personalisation to the maximum, diving into the guests' data to predict their preferences and recommend services (Bisoi, Roy, and Samal, 2020). For example, this could directly enable personalised marketing campaigns and suitable service recommendations in an app to increase significant guest engagement and revenue. Meanwhile, AI chatbots are available to provide around-the-clock customer support, answering frequently asked questions and solving common issues automatically.
Additionally, hotels can integrate functions in their mobile applications that allow monitoring of environmental consequences and mitigation during guests' sojourn. For instance, the application can give real-time data on energy and water use and encourage guests to impact more sustainably. Digital check-ins and check-outs, e-receipts, mobile keys, and many more reduce the carbon footprint of hotels], as Singh et al. (2024) highlight. Furthermore, partnerships with technology providers and collaboration will be essential. Hotels should link with mobile app developers, cybersecurity firms, and data analysts in readiness to have the security and innovativeness of their mobile apps at par with the industry (Çınar, 2020). Using the thought leadership from these partners, hotels will be able to stay ahead of the curve in technological advancements and have cutting-edge services meant for flaunting by guests. 

Conclusion
 In today's hospitality and hotel sector, technology has become a survival question. Its adoption aims to ensure that guests are delighted, operations are run well, and the competitiveness that hoteliers need to rise to the ever-changing demands of modern travelers is high through technology. Current literature shows mobile apps' influence in hospitality and hotel industries: massive simplification in services, operation, and data mining required for customisations. The COVID-19 pandemic only amplified the role such technologies could play in ensuring the health and safety of guests. Despite these challenges, there are many benefits from the mobile apps running at the hotels, making them an integral part of modern hotel management. Acceptance of the mobile app in the hospitality and hotel industry, when considered under the realisations of the PESTLE framework, highlights benefits and challenges. Similarly, responses from the industry so far show that it is of a varied success rate, suggesting that further continuous innovation and strategic investment must be executed. The associated benefits of changing the industry and mobile apps and the higher gain of guest experiences and operational efficiency will be a keen focus for hoteliers. The positioning of mobile apps in the future of the hospitality industry is based on deliberate policy formulation and strategic management. It would help the sector surmount the current challenges and exploit the potential of mobile technology if it addressed data privacy, innovation, and user experience. As hotels get set for the digital age, embracing these recommendations will help them remain competitive and meet more guests' needs.
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