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INTRODUCTION 
The hospitality industry is increasingly embracing technology to enhance service delivery and boost operations.  Artificial Intelligence (AI), a branch of computer science focused on creating systems that mimic human behaviour, is one of the contemporary innovative technologies (Samala et al., 2020) that is becoming part of the front desk department in the hospitality industry. This technology combines algorithms to equip machines and simulate human intelligence operations encompassing learning, thinking, and understanding (Wang et al., 2020; McCartney & McCartney, 2020). The implementation of AI in the front desk department of the hospitality industry includes chatbots, booking processes, reviews, payments, room service, parking, booking, and check-in and check-out services, and it is responsible for streamlining hospitality operations. AI started being present in the first half of the 20th century (Sheikh et al., 2023); however, its peak time in the hotel and tourism industry was during the COVID-19 pandemic in 2019 (Zheng et al., 2021). It was during the pandemic that AI recorded success in numerous industries, including the hospitality industry (Zheng et al., 2021). Furthermore, due to COVID-19 restrictions, hotels have embraced AI to streamline operations and maintain a competitive advantage. Even as the pandemic slowed down and restrictions eased, the adoption of AI in hotels continued, and their role evolved beyond the pandemic. According to Iranmanesh et al. (2022), the hospitality industry saw the need for AI as it was seen to increase operational efficiency and cut down costs. This paper explores the impact of AI on the hospitality industry, specifically the Front Desk department, its application, and future policy and management options.
LITERATURE REVIEW 
The front desk is one of the departments in the hospitality industry which directly interacts with customers and has a great impact on the sales revenue of a hotel. (Shin et al., 2019). Furthermore, the front desk is considered the hub of a hotel. A literature review on the role of artificial intelligence in front desk management in the hospitality industry reveals conflicting perspectives. Studies on the impact of AI in the hospitality industry are characterised by a spectrum of contradictory findings ranging from optimistic portrayals of the benefits of the technology to critiques highlighting its challenges (Adam et al., 2020; Vorobeva et al., 2023; Iranmanesh et al., 2022; Pillai & Sivathanu, 2020).  To evaluate the state of AI in front desk management and prospects, a SWOT analysis tool is used. SWOT, a strategic tool identifying strengths, weaknesses, opportunities and threats in a business environment or in this case a product (AI), originates from the practical orientation of strategic management research (Denecke et al., 2023).
Strengths:
· Enhanced operational efficiency and reduced costs. 
The use of AI in front desk operations streamlines operation processes and allows employees to integrate information for efficient service delivery. According to Holzinger et al. (2021) & Kumar et al. (2021), AI enables employees to work smarter, necessitating creativity and improving operational efficiency. In a qualitative study on “Personalising guest experience with generative AI in the hotel industry,” shows that AI also saves operational costs (Wang, 2024). Furthermore, the Forbes report that companies integrate AI in operations will save costs as they can deploy their resources toward business growth and increase their annual global GDP by 7% (Kelly, 2023). 
· Improved customer experience
Integrating AI in the hospitality industry enhances customer experience by improving efficiency through personalised services, contactless check-in and out, automation, etc.  AI technologies, such as chatbots and statements analysis, improve customer experience by allowing employees to analyse customer feedback and enhance personalisation of chatbots (Adam et al., 2020). Moreover, AI facilitates fast and easy communication, for example, the use of generative AI like ChatGPT can be integrated into a hotel’s website for personalised assistance to customers, including booking assistance and concierge services. According to Wong et al. (2023), integrating generative AI enhances customers’ experience and guest interaction. 
· Predictive Analytics for Demand and Forecasting 
Predictive analytics is a type of machine-learning analysis technique that uses data to predict future outcomes (Iranmanesh et al., 2022). AI is used to collect and save data for future bookings and recommendations to clients. The algorithm analyses the data and predicts demand, which helps optimise pricing strategies. Mediavilla et al. (2022) state that predictive analytics for demand forecasting maximises hotel revenue. By analysing customer data, AI systems provide personalised services to guests based on their preferences and improve marketing strategies. 
Weakness:
· Losing personal touch
Integrating AI in the hospitality industry results in decreased human interaction. Wang (2024) raises concerns about AI’s ability to handle complex interactions and meet consumers' preferences by incorporating an organisation’s culture when interacting with customers. According to Iranmanesh et al. (2022), the integration of AI in the hospitality industry is seen as an opportunity to develop new systems such as automated bookings, checks in and check-outs without human interactions.  Even though AI systems can self-learn, they only do what they are programmed to do. An AI system developed to carry luggage cannot effectively interact with clients as it is not able to create new solutions, and yet the hospitality industry relies on creativity to maintain a competitive advantage.
· System failure and security concerns 
AI is a new technology in the hospitality industry, and as it continues to be integrated into front desk operations, it becomes vulnerable to cyber-attacks and data breaches (Iranmanesh et al., & 2022; Kejriwal, 2022). These incidents have a negative impact on the hotel’s reputation and customer data. Furthermore, AI depends on the internet and infrastructures, making it vulnerable to system failures and related disruptions.  According to Rasheed et al. (2023), hotels may become overly dependent on AI systems, internet, and technology infrastructures, and leading to system failures in case of an attack potentially damaging front desk operations.
· High implementation costs
Despite numerous studies showing that AI integration in the front desk department lowers operation costs (Vorobeva et al., 2023; Kejriwal, 2022). Bulchand-Gidumal et al. (2023) argue that integrating AI in front desk management incurs high costs during implementation. This is because developing and integrating AI requires upfront investment, which may be costly for smaller hotels. Furthermore, the integration of AI necessitates employee training, which can be expensive.



Opportunities:
· Innovative Guest Services
Integrating AI in the front desk department presents an opportunity for the hospitality industry to enhance its services and improve operation efficiency through prompt responses to inquiries and handling reservations (Rasheed et al., 2023; Wirtz et al., 2018; Doborjeh et al., 2022; Mariani & Baggio., 2022). Comparing AI robots to front–line service staff, Wirtz et al. (2018) show that AI systems can be used to provide different types of services in the hotel industry, thus cutting down on employment costs. In addition, by incorporating AI, hotels can offer AI-powered concierge services that will improve guest experience (Mariani & Baggio., 2022).
· Market Expansion
Artificial intelligence can be used to optimise marketing and revenue management (Mediavilla et al., 2022). AI systems can be applied in analysis to understand market trends and forecast demand using customer data. Therefore, embracing artificial intelligence will enable global marketing strategies propelling hotels to attract international tourists, thus expanding its global market reach. Also, artificial intelligence offers an opportunity for sustainable hotel operations. According to Iranmanesh et al. (2022), contemporary technologies, including AI, can help the hospitality industry adopt sustainable practices to reach different markets. 
Threats:
· Lack of universal policies/legislation  
The lack of clear legislation is one of the significant threats to the implementation of AI in the hospitality industry. Wang (2024) infer that the absence of universal policies has led to cautious interest among stakeholders due to legal and privacy issues. 
· AI Bias
AI bias is another threat in the industry. AI systems are developed by humans, making them vulnerable to inherent bias (UNESCO, 2023). According to Kejriwal (2022), gender bias has been at the forefront of AI development; a report by UNESCO shows that gender bias in AI occurs in different stages, including development, training, and dataset (UNESCO, 2023). For instance, the tendency to feminize AI systems reinforces cultural stereotypes in society. 
· Loss of employment opportunities and resistance to change
Findings from a study by McKinsey Global Institute show that 20% (over 800 million) of global jobs will be lost to AI by 2030 (Ellingrud et al., 2023). The impact could be more pronounced in industrialised regions like the United Kingdom as more than one-third of the workforce is expected to lose their jobs. Goldman Sachs report agrees with McKinsey’s research, arguing that if generative AI lives up to its hype, Europe's workforce will be upended, with more than 300 million jobs lost to this technology (Kelly, 2023). In addition, employees may resist the implementation of AI, thus affecting the implementation of new systems. 
· Cyber security attacks
AI is a new contemporary technology vulnerable to cyber-attacks, i.e., data breaches (Kejriwal, 2022). As the hospitality industry increasingly adopts AI in its front office operations, it faces a threat from cyber-attacks and data breaches. Cyber-attacks damage the industry's reputation and may expose customers' data, thus eroding customers' trust. 

APPLICATION OF AI IN THE FRONT DESK DEPARTMENT 
The service industry is growing rapidly (Ford & Sturman, 2020), with AI being applied to enhance customer services. The application of AI comes in many forms, including chatbot self-check-in hotel rooms, voice-activated virtual assistants, room services etc. 
According The Access Group (a leader in sources of corporate administration software) (2023) , although front desk is the first interaction of a guest with the help of AI communication and management and control is present in various branches of a hotel, as listed below. 
· AI-powered Chatbots  
The AI chatbot is a chat robot programmed to emulate human dialogue using natural language processing techniques (Adam et al., 2020, p.2) and can converse with human beings in real-time (Pillai & Sivathanu, 2020).  Adam et al. (2020) further argues that even though AI does not match human abilities, AI-powered chatbots are used to deliver real-time answers to customer queries, thus reducing operations costs and saving time through prompt replies. Carvalho and Ivanov (2023) report that chatbots provide immediate assistance and prompt feedback to enhance customer experience.  For example, chatbots can be used to provide information, confirm bookings, and even take orders. However, they have limitations as they lack emotional intelligence or human morality. 
· Voice-Activated Virtual Assistants
Voice-activated virtual assistants are common in guest rooms. They are used to automatically control room temperatures, provide local information to customers, and even adjust room temperature. Virtual assistants enhance customer experience and streamline operations (Iranmanesh et al., 2022). According to McCartney & McCartney (2020), AI systems offer hands-free interaction and reduce employees' workload. However, the systems have limitations, such as security and privacy concerns, as they are vulnerable to cyber-attacks and data breaches. 
· Room service / Housekeeping 
AI systems are used to optimise room services in the hotel and tourism industry.  Customers can use QR codes to order for service in the comfort of their rooms.  Predictive cleaning hours and smart room sensors enhance guest satisfaction and experience. However, Rasheed et al. (2023) argue that  AI systems are vulnerable to cyber-attacks, which is a risk to customers' data in case of data breach.   An example of an AI system is DuveAI, which summarises customers' messages to avoid wasting time going through all the messages shared by guests. 
· Concierge Services 
AI systems are used to offer concierge and personal services to guests. These services are used when clients need assistance with their luggage or destabilisation conditions, such as those in wheelchairs, and even help with car parking. Just like chatbots, concierge services are effective ways of enhancing guest experience as they can provide real-time assistance and handle customer interactions (Adam et al., 2020). Nevertheless, concierge services are time-consuming, and they do not have the emotional intelligence to interact with guests. 
· Sustainability 
AI is used to collect data on company goals to achieve sustainability and provide feedback for improvements (Mediavilla et al., 2022). It is used by the front desk department of different hotels to collect and analyse feedback from guest and provide them with an opportunity to give their feedback through suggestion boxes. For example, AI can be used to provide real-time data, selecting negative feedback, and sharing it with the relevant department, i.e., by using search terms like “cold food," "waiter’s attitude,” etc.  AI will send the feedback to the kitchen department, while complaints, including reservations, sleep” bed,” etc., will be sent directly to the front desk department.
FUTURE POLICY AND MANAGEMENT OPTIONS 
AI is changing operational practices in the hospitality industry and altering different actors' competitiveness (Iranmanesh et al., 2022). However, to take advantage of AI, it is the responsibility of the hospitality industry to develop policies to manage the adoption of AI in the hospitality industry. Future policies and AI management options include: 
· Ethical Use of AI
AI is bound to affect all societal strata, making it essential to implement policies addressing ethical implications. According to Wirtz et al. (2018), human behaviour and interactions are guided by ethical and moral principles. These principles improve the well-being of individuals in society. The increasing adoption of AI in the hospitality industry comes with ethical challenges that require critical reflection. Training, development, and Collaboration 
Human resource management and training are necessary for the adoption of AI in the hospitality industry. It is therefore important to develop training programs to help hospitality employees familiarise themselves with AI technologies and how they are transforming the hospitality industry. Conrady & Buck (2012) insist on the significance of encouraging collaboration between front desk department employees and AI, arguing that employees need to understand that the objective of AI is not to replace them but to streamline operations. 
· Data Security and Privacy Policies
Data breach is a major threat to the adoption of AI in any industry, including front desk departments in the hospitality industry (Rasheed et al., 2023). A report from the European parliament recommends implementing privacy and security policies to protect customer’s information by complying with regulations like General Data Protection Regulation (GDPR)(Sartor, 2020).  According to Sartor, AI technology must adhere to GDPR, i.e., adhering to data rights, including the right to portability, access, etc and updating employees on data and privacy policies and regular audits to ensure compliance. These policies will safeguard customers’ data. 
· Sustainability Considerations 
Sustainability consideration refers to the practice of the current generation fulfilling their need without compromising the future generation (UNWTO, 2023). Even though AI brings numerous benefits to the hospitality industry, it is essential to implement sustainability policies that will support environmental and human vitality. An example of sustainable consideration when implementing AI is to develop sustainable data centres powered by green energy. UNWTO recommends choosing computing services that prioritize carbon neutrality. Indeed, AI is a significant tool for sustainable competitive advantage in the hospitality industry, and that is why hotels should be keen on adopting the technology (Berman, 2023). Furthermore, the local communities also need to gain from the adoption of AI. For example, developing a QR code for activating local souvenir shops, museums, and local concerts happening during customers' stay.
· Interoperability
As the hospitality industry embraces artificial intelligence, there is a need for interoperability as a policy and management option.  According to Kansakar et al. (2019), there is a lack of standardisation in the hospitality industry as many hotels are developing their own proprietary solutions to integrate. However, interoperability will ensure different AI systems can cohesively work together and exchange information. 

Conclusion 
Technology is a key factor in the hospitality industry and the implementation of AI is rapidly transforming the hospitality industry. SWOT analysis of AI in front desk operations shows that integrating AI has benefits, strengths, weaknesses, threats, and opportunities. The strengths and opportunities present exciting prospects for the hospitality industry. At the same time, weaknesses, and threats, such as ethical issues and cyber security, should be considered to address potential challenges and risks.  However, with the right policies and management options, AI is a contemporary innovative technology that will revolutionise the hotel and tourism industry. 
References:
1. Adam, M., Wessel, M. and Benlian, A. (2020) ‘AI-based Chatbots in customer service and their effects on user compliance’, Electronic Markets, 31(2), pp. 427–445. doi:10.1007/s12525-020-00414-7. 
2. Altinay, L. and Kozak, M. (2021) ‘Revisiting destination competitiveness through chaos theory: The butterfly competitiveness model’, Journal of Hospitality and Tourism Management, 49, pp. 331–340. doi:10.1016/j.jhtm.2021.10.004. 
3. Berman, D. (2023) Council post: Revolutionising the hospitality industry with Artificial Intelligence, Forbes. Available at: https://www.forbes.com/sites/forbesbusinesscouncil/2023/09/11/revolutionizing-the-hospitality-industry-with-artificial-intelligence/?sh=57f7448923d1 [Accessed on  01 Feb 2024]
4. Bulchand-Gidumal, J. et al. (2023) ‘Artificial Intelligence’s impact on hospitality and Tourism Marketing: Exploring key themes and addressing challenges’, Current Issues in Tourism, pp. 1–18. doi:10.1080/13683500.2023.2229480. 
5. Conrady, R. and Buck, M. (2012) Trends and issues in global tourism 2012. Berlin: Springer Berlin. 
6. Denecke, K., Glauser, R. and Reichenpfader, D. (2023) ‘Assessing the potential and risks of AI-based tools in higher education: Results from an eSurvey and SWOT analysis’, Trends in Higher Education, 2(4), pp. 667–688. doi:10.3390/higheredu2040039. 
7. Doborjeh, Z. et al. (2021) ‘Artificial Intelligence: A systematic review of methods and applications in hospitality and tourism’, International Journal of Contemporary Hospitality Management, 34(3), pp. 1154–1176. doi:10.1108/ijchm-06-2021-0767. 
8. Dwivedi, Y.K. et al. (2023) ‘Opinion paper: “so what if ChatGPT wrote it?” multidisciplinary perspectives on opportunities, challenges and implications of Generative Conversational AI for Research, practice and policy’, International Journal of Information Management, 71, p. 102642. doi:10.1016/j.ijinfomgt.2023.102642. 
9. García-Madurga, M.-Á. and Grilló-Méndez, A.-J. (2023) ‘Artificial Intelligence in the tourism industry: An overview of reviews’, Administrative Sciences, 13(8), p. 172. doi:10.3390/admsci13080172. 
10. Ford, R.C. and Sturman, M.C. (2020) Managing hospitality organisations: Achieving excellence in the guest experience. Thousand Oaks, CA: SAGE Publications, Inc. 
11. Iranmanesh, M. et al. (2022) ‘Applications of disruptive digital technologies in hotel industry: A systematic review’, International Journal of Hospitality Management, 107, p. 103304. doi:10.1016/j.ijhm.2022.103304. 
12. Kansakar, P., Munir, A. and Shabani, N. (2019) ‘Technology in the hospitality industry: Prospects and challenges’, IEEE Consumer Electronics Magazine, 8(3), pp. 60–65. doi:10.1109/mce.2019.2892245. 
13. Kejriwal, M. (2022) ‘AI in practice and implementation: Issues and costs’, Artificial Intelligence for Industries of the Future, pp. 25–45. doi:10.1007/978-3-031-19039-1_2. 
14. Kelly, J. (2023) Goldman Sachs predicts 300 million jobs will be lost or degraded by Artificial Intelligence, Forbes. Available at: https://www.forbes.com/sites/jackkelly/2023/03/31/goldman-sachs-predicts-300-million-jobs-will-be-lost-or-degraded-by-artificial-intelligence/?sh=53bb342a782b [Accessed on  30 Jan 2024]
15. Mariani, M., & Baggio, R. (2022). Big data and analytics in hospitality and tourism: A systematic literature review. International Journal of Contemporary Hospitality Management, 34(1), 231–278. Available at: https://doi.org/10.1108/IJCHM-03-2021-0301 [Accessed on 27 Jan 2024]
16. McCartney, G. and McCartney, A. (2020) ‘Rise of the machines: Towards a conceptual service-robot research framework for the hospitality and Tourism Industry’, International Journal of Contemporary Hospitality Management, 32(12), pp. 3835–3851. doi:10.1108/ijchm-05-2020-0450. 
17. Mediavilla, M.A., Dietrich, F. and Palm, D. (2022) ‘Review and analysis of Artificial Intelligence Methods for demand forecasting in supply chain management’, Procedia CIRP, 107, pp. 1126–1131. doi: 10.1016/j.procir.2022.05.119. 
18. Pillai, R. and Sivathanu, B. (2020) ‘Adoption of AI-based Chatbots for hospitality and tourism’, International Journal of Contemporary Hospitality Management, 32(10), pp. 3199–3226. doi:10.1108/ijchm-04-2020-0259. 
19. Rasheed, H.M. et al. (2023) ‘Exploring consumer-robot interaction in the hospitality sector: Unpacking the reasons for adoption (or resistance) to Artificial Intelligence’, Technological Forecasting and Social Change, 192, p. 122555. doi: 10.1016/j.techfore.2023.122555. 
20. The Access Group The Rise of AI in Hospitality: Trends, Opportunities and Challenges Available at: https://www.theaccessgroup.com/en-gb/blog/hos-ai-hospitality/ [Accessed on 7 Feb 2024]
21. Said, S. (2023) ‘The role of Artificial Intelligence (AI) and data analytics in enhancing guest personalisation in hospitality’, Journal of Modern Hospitality, 2(1), pp. 1–13. doi:10.47941/jmh.1556.
22. Sartor, G. (2020) The impact of the General Data Protection Regulation (GDPR ..., European parliament. Available at: https://www.europarl.europa.eu/RegData/etudes/STUD/2020/641530/EPRS_STU(2020)641530_EN.pdf [Accessed: 09 February 2024]. 
23. Sheikh, H., Prins, C. and Schrijvers, E. (2023) ‘Artificial Intelligence: Definition and background’, Research for Policy, pp. 15–41. doi:10.1007/978-3-031-21448-6_2. 
24. Shin, H., Perdue, R.R. and Kang, J. (2019) ‘Front desk technology innovation in hotels: A managerial perspective’, Tourism Management, 74, pp. 310–318. doi:10.1016/j.tourman.2019.04.004. 
25. UNESCO (2023) Artificial Intelligence: Examples of ethical dilemmas, UNESCO.org. Available at: https://www.unesco.org/en/artificial-intelligence/recommendation-ethics/cases [Accessed: 09 February 2024].
26. UNWTO (2023) Un tourism: Bringing the world closer, Sustainable development | UN Tourism. Available at: https://www.unwto.org/sustainable-development [Accessed: 24 January 2024].
27. Vorobeva, D. et al. (2023) ‘The augmentation effect of artificial intelligence: Can AI framing shape customer acceptance of ai-based services?’, Current Issues in Tourism, pp. 1–21. doi:10.1080/13683500.2023.2214353. 
28. Wang, P.Q. (2024) ‘Personalising guest experience with Generative AI in the hotel industry: There’s more to it than meets a Kiwi’s Eye’, Current Issues in Tourism, pp. 1–18. doi:10.1080/13683500.2023.2300030. 
29. Wirtz, J. et al. (2018) ‘Brave new world: Service robots in the frontline’, Journal of Service Management, 29(5), pp. 907–931. doi:10.1108/josm-04-2018-0119. 
30. Wong, I.A., Lian, Q.L. and Sun, D. (2023) ‘Autonomous Travel Decision-making: An early glimpse into CHATGPT and Generative AI’, Journal of Hospitality and Tourism Management, 56, pp. 253–263. doi:10.1016/j.jhtm.2023.06.022. 
31. Zheng, D., Luo, Q. and Ritchie, B.W. (2021) ‘Afraid to travel after covid-19? self-protection, coping and resilience against pandemic “travel fear”’, Tourism Management, 83, p. 104261. doi:10.1016/j.tourman.2020.104261. 




