Unlocking the Potential of Automation:

How Robots Will Transform Hospitality


Abstract

Purpose

The objective of this paper is to investigate the influence of the rapid advancement of robotics on the hospitality industry.

Methodology

A comprehensive literature review will focus on how robotics advancements affect the hospitality industry. After that, a PESTLE analysis will examine external influences, potential risks and issues that may affect the robotics implementation. After revealing the information, we present examples of industry responses to robotics development. Finally, hotel managers will receive suggestions.

Findings

Service robots have recently been introduced in the hotel industry. There remains significant uncertainty in the sector regarding whether the technology has reached an adequate level of advancement for these robots to effectively carry out human tasks that demand higher levels of emotional intelligence.
The results indicate that service robots are likely to improve the overall operations of a hospitality establishment. Nevertheless, they may also present difficulties such as expensive investments, lack of necessary skills and substantial transformations to the structural framework and culture of a hotel. Hence, the expected utilisation and incorporation of robotics will necessitate from upcoming managers to meticulously contemplate the equilibrium between the functions of service robots and human staff in enhancing the experience of the guest service, while fostering a work environment which holds receptiveness and adaptability.




Introduction

The application of robotics to perform duties that were previously executed by humans is an exceptionally fascinating technological development that the hospitality industry must keep up with and transform to its advantage. 
This paper’s aim to explore the impact of the rapid development of robotics on the hospitality sector. It will commence with a comprehensive review of the relevant literature, with a specific emphasis on analysing the impact of advancements in robotics on the hospitality industry. Following that, a PESTLE analysis will be conducted to investigate the external influences and consider all potential risks and issues that may have an impact on the organisation attempting to implement robotics. Then, from the previously revealed information, we present examples of industry responses to the development of robotics, while also evaluating their influence in terms of strengths and limits. Finally, some recommendations will be suggested to the hotel managers.
The significance and inevitability of the topic is unquestionable. According to a recent forecast, the hospitality robot market is expected to grow by USD 471.77 million between 2023 and 2028, at a compound annual growth rate (CAGR) of 14.19%. Integration of artificial intelligence (AI), the expansion of the market driven by growing hospitality robot start-ups, and the advantages of automated labour over human labour all contribute to market growth. As AI improves the abilities of robots and start-ups innovate in the hospitality robotics industry, the market is expected to expand significantly (Technavio, 2024). 

Overview of literature

The rapid advancement of robotics and artificial intelligence (AI) is expected to have a significant effect on and revolutionise all areas of the hotel and service sectors (Tung and Au, 2018). According to Rodriguez-Lizundia et al. (2015), robots in the service industry have the potential to substitute or assist human employees, thereby lowering the cost of labour. Furthermore, the introduction of robotics can alleviate the current labour shortage in the British hospitality sector, which will most likely continue for the next couple of years (Kwok, 2022, p. 3929).
[bookmark: bbib0295][bookmark: bbib0285][bookmark: bbib0385][bookmark: bbib0575][bookmark: bbib0580]First, it is crucial to recognise the influence of human-robot interaction (HRI) on hospitality establishments. The Henn-na Hotel in Japan was the pioneer in 2015 when they implement robotics for guest service (Williams, 2015). Therefore, it is unsurprising that studies (Seyitoglu and Ivanov, 2020; Murphy et al., 2017; Tuomi et al. 2020; Tussyadiah, 2020) investigating the use of robots in the hospitality have just emerged in the recent years. There was a delay in implementation of robotics in the hotel industry compared to other industries, possibly because many of the guest services need sophisticated responses (Ivanov et al. 2019). 
This is precisely why luxurious hotels that place great emphasis on the human touch are particularly sceptical of HRI (Murphy et al. 2017). This is also confirmed by Tung and Au (2018), who say that there is an increasing consensus that robots are unable to perform certain tasks that elevate the hotel visitor experience to a more sophisticated level. Multiple studies have endeavoured to investigate customer encounters with service robots in hotels. In their study, Chan and Tung (2019) examined how service robots impact customers' perception of hotel brands. They discovered that HRI has unique psychological effects on various aspects of the customer experience, including sensory, emotional, behavioural, and intellectual dimension. These effects vary depending on the type of hotel, whether it is a budget, midscale, or luxury establishment. To analyse online feedback of guests' experiences with HRI in four different type hotels that use service robots to some extent, Tung and Au (2018) used the user experience and societal impact framework. The analysis identified five main themes: embodiment, emotion, human-oriented perception, a sense of safety, and co-experience. Both studies agree on that guest had greater social anticipations of anthropomorphic (human-shaped) robots than zoomorphic (animal-shaped), caricature and functional robots. However, they concluded that while robotic service improved the level of sensory, behavioural and intellectual experiences, it nevertheless resulted in a lower level of emotional experience than service delivered by humans. Chan and Tung (2019) highlight that this is particularly important for luxury hotels focusing on emotional experiences, because in this respect, the limitations of the robot service may outweigh its benefits.
Considering the current level of technology is crucial when implementing service robots in practical scenarios. According to Tung and Au (2018) the robotics in hotels currently still have significant limitations in the perfect execution of certain tasks. These limitations can lead to frustration and dissatisfaction particularly if guests encounter the same issues repeatedly. 

Application to the hotel and hospitality sector

PESTLE analysis:

Political 

Because of Brexit, the labour shortage in the hotel sector has further intensified (Fox, 2019). This labour shortage is still significant, so managers can consider the use of robots as an alternative solution. While robots may not completely replace humans, they may provide major support in carrying out tasks with a small staff (Linell, 2023). 
The enforcement of Covid restrictions, such as compulsory social distance, additionally contributed to an increased awareness of technology within the hotel industry (Mukherjee, 2021). Service systems that enable social distancing mostly relayed on robots and automation technology (Ivanov et al. 2020). 
In the United Kingdom, the utilisation of robotics in the hospitality sector is a relatively recent subject that has not yet been comprehensively addressed by government policy. Consequently, there are currently no taxation measures, industry regulations and global trade agreements imposed on this emerging technology. However, it is noticeable that in Asian countries where robots and artificial intelligence are already more widespread and constantly replacing human labour, governments face substantial difficulties as, for example, they experience a decline in their traditional tax revenue due to job displacement caused by automation. Therefore, it is predictable that they are already considering introducing taxation on the usage of robots (Shome and Miura, 2022). 

Economic

The economic crisis that followed the Covid-19 epidemic was severe. in April 2020 begin the worst economic collapse yet for the food and lodging industry when the sector’s output was 90% below pre-pandemic levels. 2020 saw a 42% decline in the hotel sector's financial performance from the year before (Hutton, 2022).
After the epidemic, energy prices had already begun to rise as heavy industry and manufacturing had returned to many parts of the globe, driving up demand. Energy costs as a proportion of revenue have increased from 5% to 18% for the hospitality industry (World Coffee Portal, 2023). The pressure on the energy supply increased even more after the outbreak of the Ukrainian war at February 2022. Hospitality establishments around Europe are experiencing energy expenses that are becoming progressively unmanageable with a substantial increase of 238% in 2022 (Seymour, 2022).

Social 

When presenting a service, customer capabilities and expectations may vary by demographic like age, level of education, income, and culture. Generation Y, as digital natives, are more receptive to adopting innovative technology in comparison to older generations. German tourists are the least receptive to new technologies, while Chinese travellers readily accept them (Kichan et al. 2021, p. 559).
Customer attitudes are undergoing a transformation, with new trends playing a crucial role in shaping people's purchase choices. A specific example of this phenomenon is the rise in environmental awareness among customers, which was further deepened by the Covid epidemic (Kachaner et al. 2020). This is a key factor contributing to the increased importance of sustainable practices in many economic sectors, especially in the tourism and hotel industry. Based on a poll conducted in 2023, a significant majority of adults in the UK (86.5%) said that they have implemented various lifestyle modifications to tackle environmental concerns (ONS, 2023).

Technological 

The fast advancement of robotics and automation is already being discussed for its substantial influence on and potential to revolutionise many features of the hotel and service industry. The current level of robot development is insufficient to be able to deliver the equal quality and emotional level of service like a human employee. However, a significant advancement is anticipated in the near future with the emergence of artificial intelligence (AI). By early 2024, the hotel business has made significant progress in incorporating AI, resulting in notable improvements in the use of robots.  Contemporary AI-driven robots have significantly improved their ability to communicate with visitors in a genuine and meaningful manner. They have enhanced their capacity to comprehend and react to both oral and written communication, resulting in more intricate and gratifying encounters with guests (Hospitality and Catering News, 2024).
AI is already being used successfully in hotels, for example to increase operational efficiency by integrating it into energy management and revenue management systems to reduce expenses and boost revenues (Kichan et al. 2021, p. 569).

Legal 

Currently, the United Kingdom lacks a cohesive and all-encompassing legislation that is especially focused on the field of robotics. Instead, the industry is regulated by many pieces of law that together handle various areas of robot operations and use. 
The Health and Safety at Work etc. Act 1974 serves as the basis for ensuring that robotics firms adhere to safe working conditions, including the secure design, operation, and maintenance of robotic systems.
Data protection is a crucial domain that is regulated by the Data Protection Act 2018. This rule governs the collection, use and safeguarding of personal data by robotics firms, specifically those engaged in the processing of personal data using AI and machine learning technology. 
Product liability and consumer protection regulations have a substantial impact by ensuring that suppliers and manufacturers are held responsible for the safety and reliability of the robot product. Robotics businesses are required to comply with the Consumer Protection Act 1987 and the General Product Safety Regulations 2005, which aim to prevent their goods from causing any hazards to customers.

Environmental 

The demand for environmentally friendly practices is growing even in the hospitality industry. Hospitality robotics can also contribute to sustainability initiatives. Effective management of inventory and waste minimization are essential components of sustainable hospitality practices. Robots equipped with inventory tracking capabilities can assist establishments in efficiently monitoring and managing their supplies, thereby reducing waste and promoting environmentally conscious operations. Furthermore, contemporary robots have been created with energy-efficient technologies and consume less energy compared to conventional machinery (Proven Robotics, 2023). 

Industry examples

Macroeconomic factors we have outlined all contribute to the spread of technology in the industry. Many hotels succumb to the pressure and use robot technology to assist their employees work and enhance operational efficiency. However, hotel management must exercise caution when implementing technologies that need a significant initial expenditure, because sometimes robots fail to meet expectations.
For instance, Henn-na Hotel, the leader in utilising robots, has terminated over 50% of its robotic staff since it was founded. The issue arose when the management wanted to use the robots for a diverse array of tasks, such as preparing drinks and responding to multiple guest inquiries. However, the robots lacked the necessary level of complexity to successfully carry out many of these tasks, which lead to guest frustration. Only one robot met the expectations. An enormous, automated mechanical arm designed to stow and retrieve baggage inside storage compartments (Shead, 2019).
Another positive example from the sector is also related to a suitcase sorting robot. The "Yobot" robot has been doing the task of collecting and delivering baggage goods at Yotel hotels for over 10 years, so allowing the staff to focus on attending to the requirements of the guests (HospitalityNet, 2011). Robots can execute cleaning duties, delivering meals in hotel restaurants, and attending to other routine jobs that do not provide any significant value to the visitors (Hochman, 2018).
Utilising more sophisticated anthropomorphic robots for more complex jobs is now in the experimental phase. One factor contributing to this is their high cost. As an example, the Hilton hotel introduced a model called Connie in 2016, which had a price tag of $9,000. At that time, the management openly acknowledged their uncertainty about how to accurately assess the efficiency of its performance. Connie's prototype was used for testing, and it was anticipated that similar robots may potentially be used at other Hilton Hotels in the future (Higginbotham, 2016). Nearly 8 years have passed since then and it hasn’t happened yet.

Evaluate future policy and management options

Based on these findings, it can be concluded that the current level of technology the robots are primarily good for assist human labour. The use of robots continues to provide considerable operational savings enabling employees to focus on tasks that need advanced levels of creativity, emotional intelligence and personalised contact (Hospitality and Catering News, 2024). The limited use of robots should primarily be considered by the managers of luxury hotels that intend to provide a higher level of service. In terms of behavioural experiences, robot service resulted in higher ratings for mid-range and budget hotels. In terms of behavioural experiences, robot service resulted in higher ratings for mid-range and budget hotels. Managers of such hotels might consider utilising robots if their budget allows the initial costs. 
With the advancement of technology and the rise of AI, we can expect service robots to become more smart, socially interactive and capable of addressing the limitations that have been identified. For those hotel managers who want to maintain their competitiveness, it is worth keeping an eye on this development, as robots can bring many advantages, such as the ability to overcome language barriers (Proven Robotics, 2023) and other benefits highlighted before. This is consistent with the theory of organisational change (Armenakis and Bedeian, 1999), which proposes that organisations are always undergoing change and to survive, they need to have the ability to undergo significant transformations. Before making a substantial investment, managers have to engage in market research to determine the most cutting-edge technology available. This may help prevent future high service charges and low-value guest experience.
If technological advancements approach a level where robotic technology can be efficiently used in many areas, future leaders will have to carefully evaluate the role of robots and human workers in improving the service quality. Additionally, they need to foster a work environment that promotes open-mindedness and encourages adaptability. Furthermore, it may be necessary to provide training for the staff to effectively communicate with guests and inform them about the capabilities and limitations of the robots. Additionally, the staff should be equipped to offer both technical and non-technical support to guests as needed (Tung and Au, 2018).
In addition, it is imperative for management to prioritise the alignment between service robots and the hotel brand in a strategic manner. Leaders must develop clear customer feedback polices to understanding guests' attitudes towards service robots and creating solutions to fulfil their requirements (Armenakis and Bedeian ,1999). 
Finally, it is extremely important to have a strategy set up in case of technical problems, which clearly outlines what and how to do in the event of a breakdown, repair, power issues and maintenance (Xu et al. 2020). 

Conclusion 

The findings show that service robots currently good for assist human workers instead of replacing them. Robots help free employees from simpler tasks to concentrate solving complex issues pertaining to service delivery and customer happiness. At the same time, with the advance of AI, it can also be said that service robots are also able to provide an increasingly higher level of service. External influences such as the change in customer attitudes towards environmental awareness, or the openness and demand of the younger, digital nomad generations towards new technologies, all point to the fact that these robots will have to be used more and more widely. It will be inevitable for managers to keep up with these changes to remain competitive.
While service robots have the potential to greatly improve hotel operations in terms of efficiency and productivity, they also come with some potential drawbacks, such as expensive upfront costs, a shortage of trained personnel, and major changes in hotel culture and organisational structure. Consequently, managers of the future will need to think carefully about how to balance the responsibilities of service robots and human employees in the hotel industry, as well as how to build a welcoming workplace, an effective system for employee feedback, and transparent policies to deal with the unavoidable disruption that robots will cause.

Recommendations:

· The robots should only help the employees' work. Managers, especially in luxury hotels, should avoid using robots for more complex tasks that require higher emotional intelligence.
· Create clear guidelines and offer trainings to all staff
· Foster a positive work environment
· Developing customer feedback polices
· Creating plans for the servicing and maintenance of robots
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