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Abstract
This conference paper has dug deeper into the changing impact of technological advancements within the hotel and hospitality industry, which has explored the ways emerging technologies are reshaping operational efficiency and guest experiences. Besides, through a comprehensive literature review and analysis via the PESTEL framework, this paper has even identified various key opportunities and challenges in technology adoption within the sector. Additionally, it has highlighted technology’s roles like AI, IoT, blockchain, and 5G connectivity in improving guest experiences while streamlining operations and addressing data security, workforce training, and even environmental sustainability. Moreover, this paper has proposed certain strategic approaches for technology adoption which include the implementation of innovative technologies, improved connectivity, data analytics, seamless digital platforms, and collaboration with technology partners. Overall, by adopting these strategies, hotels and resorts can navigate challenges, and capitalise on the massive potential of technology for development, sustainability, and competitiveness within the growing environment of the hotel and hospitality industry.
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The hospitality and hotel sector has been recently found to be increasingly reliant on technological advancements which are traversing from mainstream booking systems to AI-powered guest services (Cooper and Wahab, 2005). In recent years, it has witnessed a significant shift towards embracing technology as a keystone for operational efficiency, and guest satisfaction within this industry. Still, the technological adaptation within this hospitality sector is not without its challenges, which are deeply rooted in the historical backdrop and operational complexities of the sector (Buhalis, Darcy and Ambrose, 2012). Here, one of the biggest challenges lies within technology integration among the industry's demanding operational schedules, which often revolve around round-the-clock services, during peak periods while fluctuating demand. Besides, the rapid speed of technological innovation requires ongoing training and development of the workforce, which presents a constant challenge for both organisational management and staff (Brotherton, 2015). In addition, there are higher concerns regarding the shift of certain roles by automation and artificial intelligence (AI), especially those involved in repetitive tasks, such as data entry or basic customer inquiries. Despite these challenges, strategic technology implementation provides huge potential for driving growth and sustainability within the hotel and hospitality sector (Conrady and Buck, 2012). Apparently, from improving guest experiences through personalised services to optimising resource management and operational efficiency, technology provides countless opportunities for this industry’s stakeholders (Laws, Moscardo and Faulkner, 2001). However, the realisation of this potential requires an intensive effort towards nurturing a culture of digital literacy and technological innovation across all levels of the workforce. Seemingly, addressing these technological challenges is highly necessary for the industry's continued evolution and competitiveness in an increasingly digital surrounding (Laws, Prideaux and Chon, 2007). For this reason, this conference paper aims to dig deeper into these issues and recommend strategic approaches in technology adoption and digital transformation within the hotel and hospitality sector.
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The integration of technology within the hospitality industry is gradually transforming guest experiences and operational efficiency at a faster pace. Here, this literature review has combined findings from recent studies and reputable sources to underline the broader aspects of leveraging technology to improve guest experiences while streamlining operations within the hotel and hospitality sector.
Enhanced Guest Experiences
Apparently, recent studies have highlighted the heightened impact of technology on guest experiences within the hotel and hospitality sector. Based on a study conducted by Alemayehu and Kumbhakar (2021), it has been evident that the adoption of virtual reality (VR), and augmented reality (AR) technologies has already empowered hotels and resorts in terms of providing immersive experiences to guests, advancing their engagement and satisfaction. Similarly, Cooper and Hall (2019) have found that personalised mobile applications and digital assistant services empower guests to customise their experiences, which has led towards higher levels of satisfaction and loyalty.
Operational Efficiency
In addition, for improving guest experiences, technology has been found to play a pivotal role in streamlining hotel operations. Research conducted by Clegg, Skyttermoen and Vaagaasar (2021) has demonstrated that the implementation of property management systems (PMS), and even integrated software solutions can optimise operational processes, such as inventory control, booking management, and housekeeping scheduling. Moreover, the usage of Internet of Things (IoT) devices, as emphasised by Carvalho and Ivanov (2023), can enable hotels and hospitality businesses to monitor equipment performance, automate tasks, and increase energy efficiency which ultimately reduces operational expenses and improves overall efficiency.
Technological solutions
Apparently, recent literature has emphasised various technological interventions which hotels can adopt to improve guest experiences and streamline their operations. According to a market survey by Buhalis et al. (2019), the adoption of contactless technologies like mobile check-in/out and digital room keys may not only improve guest convenience but can also minimise physical contact, to align the business with post-pandemic health and safety concerns. Moreover, the research conducted by Buick (2023) has illustrated the effectiveness of artificial intelligence (AI), and machine learning (ML) algorithms within the field of analysing guest preferences and behaviour patterns, hence enabling hotels and resorts to offer personalised recommendations and anticipate customer needs proactively.
Future Directions
Looking forward, the integration of emerging technologies like blockchain and 5G connectivity can hold immense potential to further revolutionise the hospitality and hotel industry. As highlighted by Cooper and Hall (2019) in the published journal, blockchain technology can improve data security, modernise payment processes, and allow transparent guest feedback, while nurturing trust and transparency. Relevantly, as intended by Doborjeh et al. (2021), the initiation of 5G networks is going to facilitate seamless connectivity, and enable immersive experiences such as virtual tours and remote assistant services.
Integration of Emerging Technologies
In addition to the established technological solutions, different emerging technologies are also promising for further improving guest experiences, and operational efficiency within the hospitality and hotel industry. One such technology is blockchain which has the potential to revolutionise numerous aspects of hotel-related operations. Here, research conducted by Carvalho and Ivanov (2023) has highlighted the ways blockchain can streamline payment processes by offering secure and transparent transactions, which can be significant in reducing transaction costs while enhancing trust between hotels’ management teams and guests. Moreover, blockchain technology can even facilitate loyalty programs through securely storing and managing guest rewards, which can foster customer loyalty and even repeat business (Clegg, Skyttermoen and Vaagaasar, 2021). Relatively, another emerging technology ready to transform the hospitality landscape is the 5G connectivity. Through its ultra-fast speeds and low latency, 5G networks can offer extraordinary opportunities for delivering immersive guest experiences. Alemayehu and Kumbhakar (2021) through case studies have discussed the ways 5G-enabled technologies can allow users real-time communication and facilitate collaboration between guests and hotel staff while enabling seamless interactions and personalised services. Additionally, 5G opens many doors towards innovative applications such as augmented reality (AR) navigation within hotel and resort premises, which can allow guests to navigate complicated environments with ease and enhance their overall living experience.
Challenges and Considerations
Even though the adoption of technology brings certain benefits, hotels and resorts must also navigate for potential considerations and challenges. According to Buhalis et al. (2019), one such challenge can be ensuring data security and privacy in an increasingly interconnected environment. Here, with the increase of IoT devices and digital platforms, hotel organisations must implement robust cybersecurity measures for safeguarding guest information and preventing data breaches (Williams, 2019). Plus, hotels and hospitality businesses should consider the digital shift and ensure that the technologies are accessible to all guests, regardless of their technological skill or socioeconomic status. In addition, the rapid development of technological advancement now requires ongoing training and upskilling for hotel staff to efficiently use new technologies and deliver exceptional guest experiences. Based on Alemayehu and Kumbhakar's (2021) research, investing in employee training programs can ensure that staff are well-equipped with the required skills to solve any technical issues by utilising digital tools and providing personalised service to guests and travellers.
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Figure: PESTEL analysis framework.
Source: (Buick, 2023).
Political
Political stability, government subsidies, tax structure and so on impact the adoption of contemporary issues in the hospitality and hotel industry. Since there is the evolution of technological tools, techniques and machinery; the companies and businesses in the hospitality sector are trying to respond to these trends and changes (Doborjeh et al., 2021). Therefore, government policies regarding data privacy, technology investment, intellectual property rights and so on are impacting the technological adoption of companies. Per capita, science and technology investment of the UK government was £151 in 2023 (Molina-Castillo et al., 2023). It indicates the government’s support for technological implementation. Thus, it becomes easier for tourism businesses to get government support and enhance guest experience using technology. Conversely, the strict regulation of government in the data privacy area can create major difficulties for tourism companies (Sharma et al., 2021). Moreover, tourism can find less expertise and talented employees of EU countries in the technology and innovation area due to the Brexit decision of the government. 
Economic
Interest rate, economic growth, inflation and other areas of the economy of the country can both support and hinder the adoption of technological innovation in the hotel and tourism sector. In 2022, the inflation rate in the UK was 11.1% (Molina-Castillo et al., 2023). Therefore, it can adversely impact the ability of tourism businesses in terms of purchasing and bringing new technologies due to the increased costs resulting from inflation. Moreover, due to the reduced purchasing ability of customers, they might be less interested in spending money to use advanced technological facilities of the tourism companies (Buhalis et al., 2019). Nevertheless, there can be some advantageous points to the hotel and tourism companies as there is a good amount of allocation for technology and innovation in the UK. Thus, it can be easier to get funding or subsidies in this area. 
Social
Demographic changes and social trends impact the technology adoption in the hotel and hospitality sector significantly. This is the era of millennials and Gen Z who prefer everything automated. Thus, it may increase the demand for a seamless check-in process, keyless room entry, personalised room services and so on. Moreover, 80% of the citizens in the UK have internet access (Molina-Castillo et al., 2023). So, it will not be difficult for hotel and tourism businesses to use digital communication systems and digital marketing channels to attract customers and connect with them. However, changing demand can also bring some difficulties (Lemelin, Dawson and Stewart, 2012). Customers nowadays are more preferring energy-efficient technologies in the hospitality sector that have reduced harmful impacts on environmental protection and sustainability. So, while adopting these changes, there can be increased cost, difficulty and complexity for the hospitality businesses. 
Technological
The availability of technological tools, talents and expertise can impact the technological adoption in the hotel and hospitality sector significantly. Due to technological advancement, there is availability of various AI tools, virtual reality tools, machine learning, IoT facilities and so on. The use of these tools can enhance the facilities of the hospitality sector enormously and result in an amazing customer experience (Williams, 2019). Around 76% of the hospitality businesses in the UK have adopted these technologies to improve their customer experiences (Avkiran, 2022). Other than this, there are also availability various CRM (customer relationship management) tools available that can be used to ensure an improved customer journey. Nevertheless, there are some associated challenges along with the benefits of technology inclusion. There can be an increased risk in terms of data security, data privacy, cyber-attacks and so on (Doborjeh et al., 2021). Due to the digital storage of customer data, cyber attackers can get easy access to this and can do severe harm to businesses. Thus, this must be considered significantly. 
Environmental
Environmental factors like natural calamities, sustainability concerns and so on can significantly impact the adoption of technologies in the hotel and hospitality sector. There is increased concern for sustainability in the hospitality sector (Williams, 2019). It is further emphasized by the UN SDGs (sustainable development goals). Thus, the use of energy-efficient technologies and eco-friendly tools supports hospitality businesses to contribute to this goal and improve the CSR position of the company by reducing waste, minimizing energy use and so on (Mill, 2012). However, the harmful impact of technology on the environment cannot be avoided. Some technologies like motor vehicles, generators and so on emit huge carbon dioxide that in turn negatively impact the environment. Thus, hospitality businesses must be careful about sustainability concerns when adopting technologies to improve customer experience. 
Legal
Legal considerations are also a significant matter in the use of technologies in the hotel and hospitality sector. Data protection laws such as GDPR can impose severe threats on businesses if there is any leakage of customers’ personal information (Buick, 2023). However, the availability of supporting Intellectual Property Rights Act can aid in adopting innovative technologies in the hotel and hospitality businesses. 
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It has been identified that the hospitality and hotel industry is eagerly incorporating emerging technologies for not only optimizing operations but also enhancing the experiences of guests. For instance, mobile apps are dedicated to delivering seamless check-in and check-out processes, personalised light control, key system of entry, entertainment, temperature and others for transforming the experiences of guests (Robson, 2016). To address the faced challenges in the hotel and hospitality sector in adjusting the innovative policies and management strategies necessitates emphasizing technological advancement for confirming sustainability and operational efficiency. The previously discussed PESTEL analysis has delivered relevant insights and provided suggestions for attaining technology leverage aligning with organisational objectives properly.
Implementation of Innovative Technologies for Guest Experience
Analysing the market customers of the hospitality industry of the UK has highlighted that 80% of people are using emerging technologies in their regular activities. They are considering innovative technologies as the part of robustness of the business organisations. They are also fascinated to take services from organisations using innovative technologies (Ford and Sturman, 2020). In responding to this situation, the resorts, hotels and other accommodation providers should emphasize implementing emerging technologies to upgrade the experiences of guests. These innovative technologies including mobile apps can be designed considering the theme of virtual reality (VR), augmented reality (AR) and others for delivering interactive and immersive experiences for the guests. A study conducted by Avkiran (2022) found that visitors in hotels and resorts are frustrated with waiting to gain service and access to agents to describe their needs. Incorporating virtual assistants and AI-powered chatbots through mobile apps can be highly effective for providing a personalised experience to customers. This can deliver real-time assistance and optimize the satisfaction of the customers.
Seamless Digital Platforms
The intention of delivering a seamless experience to the guests and ensuring operational efficiency necessitates using digital platforms at peak touchpoints. The hospitality and hotel industry can unleash the integrated online platform through the comprehensive mobile app. This can function as the system for managing guests effectively. This can enable the customers to centralise check-in, booking, payment and concierge services. This can also help in analysing customer data to identify ongoing trends and purchasing patterns of services (Tribe, 2009). Here, the mobile app can be connected to a cloud-based system of property management like PMS. This can allow the hotels and organisations operating in the hospitality industry to get real-time updates. This can also synchronise guest data for facilitating communication and delivery system of services effectively.
Individualisation through Data Analytics
The era of digitalisation has suggested all industries interpret big data collected for understanding current situations and forecasting future events. Here, data analytics enables resorts and hotels to identify the personalised demands of the customers to enhance their experience and forestall their expectations from the organisations. This also helps recognise the behaviour and perception of the guest (Martin, 2022). This can work as a roadmap for customizing promotional activities, recommendations, and services. Astonishingly, predictive analysis can support designing proactive services for the target market. This can also boost customer loyalty and satisfaction.
Improved Connectivity and IoT Amalgamation
To deliver seamless connectivity and amalgamate the Internet of Things (IoT) through mobile apps, business organisations of the hospitality industry need to focus on comfort and convenience for guests (Williams, 2019). Installing smart technologies in the rooms can provide the power to control amenities like temperature, lighting, and entertainment using mobile devices to the guests. Additionally, IoT sensors can augment resource management and mechanise tasks like maintenance, energy consumption, housekeeping and others.
Capitalising Emerging Technologies
To be ahead in the competition curve, hotels need to capitalise on emerging technologies consistently to transform the experience of guests. This can necessitate exploring prospects through machine learning, artificial intelligence, biometrics and blockchain (Martin, 2022). Investigating with innovative techniques like robotic concierges, voice-activated assistants, systems of biometric authentication and others can provide competitive leverage to the hotels and resorts of the hospitality industry.
Association with Technology Partners
The hotels and resorts can form strategic alliances with technology companies to access innovative expertise and solutions. Collaborating with innovators in the sectors of digital marketing, hospitality technology, experience design and others can promote a culture of suppleness and innovation (Molina-Castillo et al., 2023). The formed partnerships with external parties can enable organisations to align with industry trends and adopt new technologies.
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To conclude, the hotel and hospitality industry is currently residing at a crucial point, where the integration of emerging technologies has been found offering extraordinary opportunities to enhance guest experiences as well as operational efficiency. Here, while the adoption of technologies like AI, IoT, blockchain, and 5G connectivity have been observed to hold immense promise, these also present various significant challenges, especially concerning data security, workforce training, and even environmental sustainability. Still, through strategic approaches emphasising technological innovation, digital literacy, and collaboration with technology partners, hotels and resorts can steer these challenges to unlock the full potential of technologies for growth and sustainability within the industry. Apparently, through prioritising the implementation of innovative technologies, data analytics, personalised guest experiences, improved connectivity, seamless digital platforms, and strategic partnerships, hotel and hospitality businesses can continue to grow and remain competitive within an evolving digital environment.
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