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Introduction:
The hospitality industry finds itself at a pivotal juncture. With guest expectations evolving rapidly and operational costs rising, hotels are turning progressively towards artificial intelligence (AI), and service automation in order to streamline operations, improve responsiveness, and enhance guest experience value. At the core of the hospitality industry, human connection – empathy, adaptability, and the capacity to respond according to individual guests’ needs – has to remain intact, as it represents its most valuable fundamental. Research shows that, although AI can provide significant efficiency, accuracy and predictive capacity across operational services, human strengths such as emotional intelligence and problem solving capabilities remain irreplaceable (Barta & Chatterji, 2024).
This paper explores the operational services domain in hotel environments and asks: where could the balance lie between human touch and advancing technology in meeting customer expectations? Specifically, it examines how AI and human collaboration can support – and improve – hotel operations, using a SWOT  framework. 
In doing so, it will review existing literature, adopt a thematic framework to analyse the impacts of AI, and propose actionable recommendations for hotel managers seeking to implement or refine AI-human collaborative models. The focus on operational services, with a guest experience as secondary lens, can highlight the hidden but critical service touch-points where technology and humans intersect, and explore how this interplay affects efficiency gains, employee morale, and guest satisfaction.

Literature review:
Rapid development of Artificial Intelligence (AI) and service automation in hotel industry has generated a very rich corpus of literature that mainly examines the technological capabilities, guest experiences, workforce and roles impact, managerial rationale and ethical concerns. There is a tendency in reviews to identify the following paradigm shift: use of AI was initiated as isolated prototypes for automation and security; this veered towards upscaled operational uses, where AI is employed to automate check-ins, house cleaning, analytics and predictions. However, these papers emphasise the importance of these automatizations being designed as social and organisational elements, focused around human actors, as the end goal is human expectations (Tussyadiah, 2020).
There is a solid base of research on service robots and general automation that suggests efficiency and cost reduction are indeed the result of the implementation of RAISA (Robots, Artificial Intelligence and Service Automation) (Lukanova & Ilieva, 2019); in their chapter, Lukanova and Ilieva argue that even though this implementation can reduce costs and increase speed and consistency of operations, the successful applications are, in fact, those that consider hybrid implementations, combining AI functions – automatism, speed, accuracy – with human intuition, through oversight.
A very important point is made by certain studies (e.g. Kim et al, 2020) in that the real turning point in the development of AI and its implementation in industries that were traditionally viewed as exclusively human, was the pandemic of COVID 19 (Agarwal, 2022), when there were cases where guests were willing to accept robot-provided services for safety reasons. These studies generally emphasise that acceptance of RAISA increases where automation performs discrete, transactional tasks, such as check-ins, luggage handling or transport.
The Technology Acceptance Model (TAM) and extensions (technology readiness, perceived usefulness, perceived ease-of-use) are used extensively to predict guest acceptance of hospitality AI, and staff adaptation around it. Even though generally, there is a tendency that can be observed in meta-analysis, that TAM variables can relatively accurately predict an effective adaptation, perceived quality of service, concerns with GDPR, cultural attitudes, etc, tend to alter the accuracy of these predictions in hotel industry (Li et al,  2024). 
Industry reports complement academic findings by emphasising the industry’s strategic alignment and its impact on profits, efficiency, and value (Return of Investment – RoI.) Consulting studies from PriceWaterhouseCoopers (PwC) confirm that the most successful implementations of AI in hotel industry are those that prioritise “human-powered, tech-enabled” experiences. These studies emphasise the same need for augmenting productivity of human staff rather than replacing it. The need for AI in forecasting, resource optimisation, and planning and implementing automated services might be misinterpreted by management, and so inadequate training, opaque data practices, misaligned guest journeys could arise, damaging guest satisfaction and brand reputation. (PWC, 2024)
A series of case studies also illustrate that theory plays out in practice. “Connie”, Hilton’s AI Watson-enabled concierge is cited often, due to its increasing popularity. In this case, the implementation seemed to have been done right, because Connie has been positioned as an assistant for human staff, not as a replacement for it. This reveals a deliberate strategy that Hilton, aided by IBM deployed, in which a hybrid approach is seen as the way to balance the AI implementation and human staff. Another case study, Yotel and CitizenM hotels, which are offering automated kiosks for check-in and check-out services, and centralised “Mission Control” AI services, which involve automated room assignment & housekeeping workflow, predictive maintenance, dynamic pricing and guest service triage. These hotels even offer chatbots as AI assistants to deal with complaints. However, reviews and field reports show mixed guest feedback, suggesting the need to retain guest choice on preference for either AI or human interaction. (IBM, 2016).
Ethical, privacy and operational risk literature highlight important constraints, on the other hand. AI systems rely on guest data when it comes to preferences and behavioural patterns, which raises concerns about data protection, and expose hotel operators to many faceted risks, including that of diminishing reputation if systems are breached or operate deficiently. When operations rely too much on AI automation, points of failure can occur, such as hardware failure, software bugs or viruses, and of course, human error caused by overly complex interfaces, that can harm service continuity; consequently, hotels must plan for redundancy and human escalation pathways. This is not easily done if the implementation method of the AI systems ignores transparency, human oversight and continuous training for human staff. (Singapore Tourism Board, 2024:)
In general, the literature indicates a substantial agreement on three points: 
1. AI reliably improves efficiency and consistency for well-bounded tasks (Choi et al, 2020; Kuo et al, 2017;)
2. Human strengths – intuition, empathy, adaptability, complex problem solving – remain critical for the hospitality industry, which is eminently based on a face-to-face interaction paradigm (Chan & Tung, 2019; Park, 2020)
3. The highest-value deployments are hybrid models, where AI handles routine and repetitive tasks, whereas humans handle complex exceptions and emotionally salient interactions (Verma, 2025; Sardesai et al, 2024).
There is a  research gap in the area of empirical measurement of long-term impact of AI implementation on guest satisfaction and loyalty, and also the future trajectory of the of the workforce skills as AI is scaled beyond pilots and prototypes and into routine operations.
Method employed for analysis
This research adopts a qualitative methodology, based on secondary data analysis, collected from peer-reviewed journal articles published between 2017 and 2025, hospitality industry white-papers, and relevant case studies, to identify recurring themes of AI-human collaboration in operations.
Data was then analysed thematically using a SWOT (Strengths, Weaknesses, Opportunities, Threats) framework, widely used in hospitality operations research for assessing internal capabilities and external influences (Ivanov & Webster, 2019). The SWOT structure enabled systematic examination of operational services contexts and how AI-human collaboration influences the dec (e.g. automation kiosks, chatbots, predictive maintenance) and their human interaction counterparts, followed by the extraction of the data on guest responses, staff roles and RoI, and eventually mapping these into the SWOT framework. This process led to a discussion about how the interplay affects guest experience and operational strategy.
Limitations of this method include the reliance on secondary sources (as no primary interviews or survey were performed) and potential biases, such as publication bias (favouring successful implementations) or even a sponsorship (or conflict of interest) bias (Solanki et al, 2022). Nonetheless, the secondary data qualitative methodology is appropriate for exploring emergent phenomena, such as AI-human collaboration, across global contexts (Barrera et al, 2025). 
Impact analysis
To analyse the operational impact of AI-human collaboration in hotels, a SWOT-style approach provides a structured lens that links internal capabilities with external pressures.  This method evaluates internal strengths and weaknesses of the system analysed. This section will reflect on strengths, weaknesses, opportunities and threats of AI use in hotel operations, based on strong case evidence.
Strengths
AI systems deliver repeatable, 24/7 operations that reduce cycle times and human error, especially in transactional, highly accurate financial areas, as well as in repetitive tasks. The successful examples include automated check-in-kiosks that are able to integrate with PMS in order to issue room card-keys, systems that predict maintenance predictions, surveillance systems for HVAC and fire prevention, but also chatbots that resolve routine issues at large scale, which cut, as a consequence, total running costs by reducing labour time and human error (Lama, 2025). When correctly implemented, these systems free up time for staff, who can now perform high-value tasks, leading to an improvement of human workforce utilisation, as well as lowering the labour costs (Atos, 2012).
Weaknesses 
The main weaknesses of the AI integration in hotel industry are technical and experiential. The experience of using a touchpad to check-in and out, traditionally handled by human workforce, is reported as cold, emotionally unengaging, and impersonal, undermining the very core of the hospitality industry, human connection. Empirical studies show that guests may prefer AI, automation and robotics when it comes to safety, repetitivity or speed, but when it comes to empathy and problem resolution, human interaction is preferred (Kim et al, 2021).  Especially for smaller hotels, for which the total cost of accessing, implementing and maintaining bespoke AI platforms, create adoption barriers. And even for big brands and hotel chains, overdependence on automation without clear fallback procedures (e.g. keeping an offline check-in/check-out mode open, holding on to mechanical overriding keys, or human escalation protocols) (Banta & Milton, 2025).
Opportunities
Probably the strongest operational promise that AI can bring to the table is personalisation at scale: machine learning models can tailor offers, create dynamic prices, recommend services (in-house or externalised) and even redesign entire service models based on data analysis on a large scale. The speed of adaptability to new data is what makes this trait be so reliable, however a necessary prerequisite is transparency. The above mentioned “mission control”, where multiple automated touch-point check-in machines are supervised by human staff can increase hotel’s income by automating the high-risk part of the check-in process (where mistakes could be made easily), while preserving local human contact for sensitive tasks. Additionally, integration of AI systems can create opportunities for employee re-skilling towards technological, supervision or customer relationship roles, thus improving career pathways within the organisation (Rawat, 2024).
Threats
The negativity of the threat that the AI adoption in the hospitality sector poses is twofold: on the one hand there is the public reaction to visible automation when it is perceived as job-threatening, and on the other, the risk of data loss is high for systems that over-rely on automation in the operational area, and this can bring to breaches of trust and to regulatory issues. There are also studies that show the negative effect of robot deployment in rich countries on the economy – especially the employment sector – of emerging economies (Gravina & Pappalardo, 2022), bringing under the attention the risk of reputation damage and trust on hotel brands.
Case studies
Hilton’s “Connie” s is a guest-facing AI that is explicitly positioned as an assistant to staff rather than a replacement, which was the key to a positive  reception of an AI, especially when coupled with a marketing narrative that emphasises the maintenance of “orle-definition” for staff (Tech Monitor, 2016); (IBM, 2016b) 
YOTEL’s kiosks and mission-control concept offer a scalable blueprint – automated check-ins and other transaction, while the human members of the team manage exceptions, help escalate conflicts and deliver experiential value to the customers. (YOTEL, 2023). Reactions to this approach are mixed, however, demonstrating a current need to adapt AI’s integration based on a cultural perception, as well as context. In other words, bespoke, locally calibrated AI systems are needed, rather than scaled-up, one-size-fit-all approach (McLaughlin, 2022). 
Reflection (critical thinking)
Balance in AI adoption is achieved when three conditions hold: 
1. Task-orientation – automation is employed in low-emotion, high-frequency, and accuracy-necessary tasks, such as check-ins, billing, inventory control;
2. Transparency and offer of choice – when hotels let guests choose a human route when they prefer it, and help them understand exactly when AI is employed, and why;
3. Staff-enablement – employees are retained when they are needed to perform higher-value, social, and/or emotionally rich tasks, rather than just being sacked. 
When these three basic conditions are met, hotels report efficiency gains, a stable reported guest satisfaction, and a better employee morale and loyalty. In fact, industry guidance clearly emphasises “human-powered, tech-enabled” investments to maximise RoI and minimise guest alienation. 
Limitations and further research needed
Most of the existing studies are either short-term, or context-specific pilots. There is scarce data on longitudinal guest loyalty, employee careers and financial returns in the AI adoption context. Moreover, research habitually overlooks small and medium hotels, that lack the resources to employ bespoke, or even just sophisticated AI systems, creating an even deeper lack of data on this subject. Further operational research should target the measurement of long-term changes in lifestyle for guests within the RAISA wider context, the actual effect on overall employment after the reskilling of the workforce, brought upon by automation, and the resilience of hybrid systems under the pressure of total automation, with an emphasis on AI failure scenarios. Such evidence will help refine when and how operational AI should be scaled with human collaboration.
Conclusion:
Main insights – AI is good and enhances the experiences, both of customers and of guests when it complements, rather than replaces humans; - When human warmth is intertwined with AI precision, when repetitive tasks are handed over to AI and when humans are complemented by AI precision, operational efficacy becomes the norm; - balance is paramount. It has to be dynamic, requiring adaptation both from human and from AI side.


Recommendations:
Based on the analysis, several actionable strategies emerge for hotel operators seeking to achieve the optimal balance of AI – human collaboration in operational services:
· Define clear task-boundaries for both AI and human staff. Operational workflows must be mapped and correctly assigned to either be automated  or to be human handled. This would lead to adoption of hybrid models, rather than exclusively AI systems: that allows to combine the efficiency and accuracy of AI with human warmth and empathy.
· Upskill workforce by investing in staff training and role adaptation. Hotels should create systems of continuous training in digital technologies, problem solving and human interaction employees and organise workshops for effective collaboration between humans and AI, such as hybridisation of roles (supervisory oversight or escalation protocols (Kumawat et al, 2025).
· Maintain guest choice and transparency by ensuring attentive customer interaction. Use of AI should be directed to efficiency rather than assigned to handle emotional and complex interactions (including preferences). In these situations, guests should be offered an opportunity to interact with human staff. (Psu.edu, 2025). These systems should maintain a human-centred design, with AI targeting efficiency, repetitive tasks, and enhancement of accuracy, complementing and not replacing hospitality roles.
· Build robust fallback procedures with human-in-the-loop or human-oversight paradigms at their core. It is essential to prepare for system failures and for unexpected guest scenarios by establishing manual override procedures, human escalation protocols, and human staff oversight. By doing so, the guest experience is protected, especially when automation fails or reaches its limits.
· Ethical implementation of AI systems should target the prioritisation of safe and ethical practices and use transparent systems. The responsibility of using guests’ collected data is not to be placed on AI, but on the hotel management, that way, the interest of transparency and safety falls on the shoulders of those who can take an informed decision, rather than on AI, where there is a risk of automated decision making.
By following these recommendations, hotel operators can harness the power of AI driven systems to improve operational procedures while safeguarding the guest experience, staff engagement and brand integrity.
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