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1) Abstract 
 This paper analyzes the impact of artificial intelligence (AI) on the hotel industry, with a specific focus on human–AI collaboration in the housekeeping department. The study explores how AI contributes to employee engagement, operational efficiency, and customer satisfaction. By applying the PESTEL method, the relevant political, economic, social, and technological dimensions are examined, highlighting both the benefits and challenges of integrating AI into hotel operations. The paper is based on secondary research, using theories such as Self-Determination Theory and Techno-Human Collaboration. The results emphasise that AI should not replace human resources, but support them by automating repetitive tasks and providing real-time data. The conclusion reveals the need for clear implementation strategies, participatory leadership, and continuous training. Recommendations include investments in digital culture, technology partnerships, and support for independent hotels to ensure a sustainable transition to digitalisation. 
1. Introduction 
Artificial Intelligence (AI) is a field of computer science capable of imitating human intelligence, allowing systems to perform tasks such as decision-making, image recognition, natural language understanding, and communication (Fernández-Llorca, 2024).
 Human–AI collaboration involves the cooperation of humans and technology to achieve superior results (Cu, 2023). In the post-COVID context, hotels have adopted AI solutions to respond to new customer expectations, but also to streamline operations and personalise services. AI is used in processes such as automated check-in, smart cleaning, 24/7 chatbots, and personalised recommendations (Al-Hyari, 2023).
 This collaboration improves the guest experience, reduces costs, and helps the hospitality industry adapt to new realities. At the same time, the automation of repetitive tasks allows employees to focus on activities that involve human interaction – empathy, hospitality and problem solving – thus increasing customer satisfaction and loyalty (Khoalenyane & Ajani, 2024). 
This paper analyses the impact of human–AI collaboration on the customer experience and the quality of work life of staff in the hospitality sector.



2. Literature Review: Artificial Intelligence and Employee Engagement in Housekeeping 
Artificial Intelligence (AI) is having a significant impact on the way employees interact with technology in the hospitality sector. Especially in housekeeping, a field traditionally characterised by physical labour and repetitive tasks, AI is increasingly becoming a partner in optimising work, but also a potential factor in supporting professional engagement (Mingotto, 2021). 
This analysis focuses on how AI affects the collaboration and motivation of housekeeping employees, using Self-Determination Theory and the Techno-Human Collaboration model as a basis. Employee motivation can be explained by Self-Determination Theory, which proposes that authentic engagement occurs when three fundamental psychological needs are met: autonomy, competence, and relatedness (Deci & Ryan, 1985).
 In housekeeping, AI can support autonomy through applications that intelligently distribute tasks, taking into account each employee’s history and the level of difficulty of each room. This allows staff to have more control over their daily activities, which contributes to intrinsic motivation. In addition, AI supports the development of competence through instant feedback on individual progress. Algorithms integrated into task management systems can provide performance reports that help employees self-assess. Recent studies show that AI contributes to professional development by supporting these basic needs (Wu, Zhang, & Zhang, 2025). 
AI can also indirectly contribute to relationships by reducing workplace conflicts and creating a more transparent work environment. Algorithmic task distribution reduces perceived favouritism, which contributes to a more balanced team climate. At the same time, AI systems that coordinate cleaning interventions based on room availability can reduce staff pressure and unplanned interruptions. An applicable example is the automated inspection of linens using AI. The technology allows the detection of defects, stains or wear before these elements affect the guest experience (Gubhaju, Panta & Ahn, 2025). 
This reduces errors and manual visual inspection tasks, giving employees more time for other activities. This form of human-machine collaboration optimizes quality work without diminishing the role of human staff (Prentice, Lopes & Wang, 2020). 
These processes reflect the logic of Techno-Human Collaboration, according to which AI should not replace humans, but support them (Ivanov & Webster, 2019). In housekeeping, AI is especially useful in repetitive tasks, allowing staff to focus on aspects that require empathy, detail, and human interaction. 
The final decisions still belong to employees, which preserves involvement and a sense of control. However, the specialised literature also highlights obstacles to AI implementation. One of the most common is the fear of job replacement. Housekeeping employees, especially those with low technological training, may perceive AI as a direct threat.
 Research shows that the success of AI integration depends on technological availability, organisational culture, and the external environment (Nam, 2021). A concrete example is the use of robots in hotel laundries in Singapore. Although the aim was to increase efficiency, the lack of consultation with staff led to resistance from employees, who perceived the change as a loss of control (Networks Asia, 2017).
 This case highlights the need for a well-managed transition, in which communication and managerial support are prioritised. Another major challenge is the lack of specific training. Many employees are not familiar with the technology, and organisations do not always provide tailored training programs. Terminological confusion in academic research is also reflected in practice, where terms such as analytics or machine learning are often poorly understood (Mariani & Wirtz, 2023).
 In this context, leadership style is essential. Employees are more likely to accept AI when they are supported by leaders who communicate, involve teams in decisions, and provide ongoing support. As recent research shows, leadership style significantly influences how employees perceive technology and engage with digital processes (Le, Ta & Ha, 2025). 
In addition to leadership, organisational alignment is essential. AI does not operate in isolation, but in an ecosystem that includes people, processes, and culture. Many digitalisation projects fail not because of the technology, but because of the lack of synchronisation between these elements (LaW, 2024). 
On an applied level, AI implementation can become a driver of operational innovation. Recent doctoral research shows that AI contributes to streamlining housekeeping workflows, but only when it is perceived as a partner, not as an imposition (Vena, 2024).
 This human-centric perspective is essential for a sustainable transition. At the industrial level, the trend is similar. According to a recent report, AI is truly a transformative element in hospitality, not just from the customer’s perspective, but also from the operational teams' perspective (Khattar, 2022). This quote reinforces the idea that AI should be seen as a complement to human resources, not as a threat. 


3. Methodology 
This research adopts a qualitative approach, focused on the critical analysis of the hospitality literature and emerging technologies, to understand how artificial intelligence (AI) influences the collaboration and engagement of housekeeping employees. Data collection was carried out through a systematic review of academic and industry sources, selected from databases such as Emerald Insight, ProQuest, SpringerLink and ScienceDirect. 
The chosen time frame (2017–2025) allowed for the integration of both contemporary research and early operational examples, such as the robotisation of laundries in Singapore (Networks Asia, 2017). 
The analysis was guided by two relevant theoretical frameworks. Self-Determination Theory explains how employee motivation is supported by satisfying three fundamental needs: task autonomy, perceived competence, and social relatedness. (Deci & Ryan, 1985).
Techno-Human Collaboration offers a complementary view, presenting AI not as a substitute for the employee, but as an operational partner supporting human work (Ivanov & Webster, 2019) 
These frameworks allowed for a deep interpretation of the relationship between employees and AI in housekeeping activities. Analysis techniques included manual thematic coding, narrative synthesis, and triangulation between theoretical sources and practical applications. This methodology allowed for a deep exploration of human–AI interaction in operational work, without primary data collection, but with rigorous scientific substantiation. 


4. Theme Impact Analysis: AI in housekeeping – a PEST analysis
Artificial intelligence (AI) is redefining the way the hospitality industry operates, directly influencing operational processes, job structure and employee experience. Housekeeping, as an essential area within the hotel industry, is deeply affected by the introduction of AI, especially in terms of efficiency, service quality and employee engagement. To assess the complexity of this impact, the PEST model will be applied, analyzing the political, economic, social and technological dimensions (Gubhaju, Panta & Ahn, 2025). 
a. Political (P)
 At the political level, legislative pressures and regulations on work automation influence the pace of AI adoption in hotels. In some countries, governments encourage digitalisation and technological innovation through grants and fiscal support policies for the tourism industry. For example, in the post-pandemic context, several national authorities have introduced digital modernization schemes, encouraging investments in smart cleaning systems and task management applications. 
However, the lack of clear regulations on AI and occupational safety can create uncertainty. Employees often fear job losses, and unions demand guarantees that AI will be used as a support, not a substitute. The lack of uniform policies on decision-making responsibility of intelligent systems is a vulnerability, affecting employee trust in the digital transformation process (Nam, 2021). 

b. Economic (E) 
AI directly influences the cost structure and economic efficiency of hotels. In housekeeping, the implementation of AI-based technologies (e.g. room management applications, automatic occupancy detectors, digital linen inspection) contributes to reducing labour costs, optimising intervention time and minimising human errors. 
These benefits increase the profitability and scalability potential of operations. However, economic barriers persist. The initial costs of implementing AI – equipment, software, maintenance and training – are considerable, especially for independent hotels or hotels in emerging regions. In addition, small hotels may hesitate to adopt such technologies for fear that they will not be able to achieve a return on investment in a short time horizon.
 Thus, AI risks widening the gap between international chains and resource-constrained local hotels. According to El Hajal (2024), AI is a transformative factor in cost efficiency, but requires a reassessment of its role alongside the human workforce. 
c. Social (S) 
On a social level, AI has a profound impact on how housekeeping employees perceive their role and contribution within the team. Automating repetitive tasks can reduce physical overload and improve work-life balance. For example, applications that provide optimal cleaning routes or automatically detect room status allow staff to organize themselves more efficiently, increasing satisfaction and a sense of control. 
At the same time, AI can contribute to the recognition of individual work through real-time feedback, performance reports and objective rewards. This supports motivation and engagement, especially when integrated into participative leadership strategies. However, there is a risk of alienating employees if the technology is introduced without a clear human component. Without effective communication and personalised training, AI can generate anxiety and distrust, especially among employees with little digital experience.
 Another important social aspect is the cultural acceptance of technology. In some regions, AI is seen as a sign of modernisation, while in others it is perceived as a threat to the value of human work. This factor directly affects the level of acceptance and the degree of success of implementation among the housekeeping team (Yasin, 2022).

d. Technological (T)
On the technological dimension, AI is generating essential innovations in the hospitality sector. In housekeeping, smart technologies such as IoT sensors, task management applications, robots for visual inspection and conversational AI allow for faster, standardised and predictable operation. Examples include the use of presence sensors to optimise the cleaning schedule or algorithms that analyse data for efficient task allocation (Das, 2021). 
The strength of AI lies in its ability to provide real-time data, support decision-making, and learn from user behaviour. However, integrating these systems requires interoperability between existing platforms, ongoing investment, and cybersecurity. Another risk is overreliance on technology, which can reduce human initiative or the ability to adapt to unforeseen situations (Tiwari, 2022).
 Furthermore, the lack of a unified standard for implementing AI in hospitality makes many initiatives fragmented and difficult to scale. Technological success depends on the adaptability of the organization and the continuous training of staff, not just on the sophistication of the software. 
The ecological and legal dimensions of the PESTEL model are included to analyse the implications of AI on operational sustainability and labour, and data protection regulations. The ecological aspects aim to reduce waste and optimise resource consumption through automation, while the legal dimension assesses the challenges related to algorithmic accountability and compliance with personal data regulations (Vena, 2024).  
The PEST analysis highlights how AI is profoundly affecting housekeeping in the hotel industry. While the technological advantages are obvious – increased efficiency, reduced costs and improved employee satisfaction – they cannot be fully exploited without a holistic approach (Sari, 2017).



 The impact of AI is amplified or limited by government policies, strategic investments, social acceptance and technological infrastructure. Industry responses show notable progress, but adaptation, training, dialogue and standardisation are still needed for technology to sustainably support human-machine collaboration in hotels. To highlight the contrast between different types of operators in the industry, a comparative tool between international hotels (such as Hilton and Marriott) and independent hotels is also used.
 This approach allows the identification of differences in terms of available resources, digital infrastructure, organisational culture and the capacity to implement AI in cleaning operations (Ribaudo, 2020). The approach is appropriate for analysing a complex global trend in a post-crisis context, characterised by digital acceleration and the need for strategic adaptation. 
5. Conclusion 

Artificial intelligence represents a real opportunity to transform the housekeeping department, not only in terms of efficiency, but also in terms of human involvement. The PESTEL analysis highlights the interdependencies between technology, social, political and economic factors.
Both employee motivation and the success of AI implementation depend on strategic approaches that include training, participatory leadership and organisational integration. For AI to become a sustainable partner, it must be understood not only as a technical tool but as part of a collaborative, people-centred ecosystem (Birdir & Sahilli Birdir, 2024). 


6. RECOMMENDATIONS 

For AI to bring a real positive impact in housekeeping, its implementation must be integrated into a coherent organisational strategy, adapted to the specifics of each hotel unit. First, hotels should invest in developing a sustainable digital culture. 
This involves not only initial training, but also ongoing training, focused on basic digital skills, familiarity with AI interfaces and understanding how technology can support daily tasks. Studies show that a lack of technological familiarity can generate resistance, and success depends on the adaptability of teams (Doborjeh, 2022).
In particular, in housekeeping, employees need simple tools and ongoing training, especially when implementing machine learning-based solutions (Sardesai, 2024). Second, AI must be integrated into human resources strategies and customer experience policies. AI technologies can support fair performance recognition and personalisation of in-room services, including based on automatically identified reviews or preferences (Bhatt, 2022). 
For example, algorithms can prioritise VIP rooms or provide real-time alerts in the event of non-compliance in cleaning services (Alharbi, 2025). Transformational leadership plays a key role in the success of this process. Leaders who involve staff in decision-making and create a participatory climate foster acceptance of AI technologies (Ruel & Njoku, 2021).
Involving employees in testing new applications or adapting workflows helps reduce the fear of replacement and increase perceived control. In parallel, it is necessary to develop clear internal policies on AI. These should include error response protocols, data protection regulations, and clear attributions regarding the use of algorithms in sensitive operational processes (Mullen, 2018). 
At the industry level, it is recommended to strengthen partnerships with suppliers such as Amazon or Ecolab to ensure scalable solutions adapted to the hospitality industry (Zhang, 2024).
At the same time, an ethical-collaborative approach should be promoted — AI should work under human supervision, not instead of it (Han, 2025). Finally, supporting independent hotels becomes a priority. Through grants and infrastructure, shared culture, the digital gaps between them and international chains can be reduced (Ribaudo, 2020). 
In addition, the integration of AI into a collaborative ecosystem, supported by strategies for adapting to staff shortages, can ensure the sustainability of the transformation (Birdir & Sahilli Birdir, 2024).
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