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Abstract

The adoption of robots, artificial intelligence, and service automation (RAISA) technologies in the
hospitality and tourism industry has gained momentum, with applications ranging from chatbots and
delivery robots to self-service kiosks and robot concierges. This paper explores the costs, benefits, and
practical challenges of RAISA integration in various tourism and hospitality contexts, such as hotels,
restaurants, and airports. Theoretical and practical frameworks are discussed to evaluate RAISA’s
impact on competitiveness, service quality, operational costs, and human resource management. The
paper also examines long-term human-robot interaction (HRI), addressing customer readiness,
cultural factors, and resistance to change. By analyzing a three-part framework—robot design,
customer features, and service encounter characteristics—this review provides valuable insights into
the optimal adaptation of service robots for standardized and emotionally complex tasks. The study
highlights key challenges and open research issues, offering a roadmap for future research and best
practices for successful RAISA adoption. The paper concludes with recommendations for industry
practitioners and robot manufacturers to navigate the evolving landscape of IR 4.0 technologies in
hospitality and tourism.
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Introduction:

The integration of robots, artificial intelligence, and service automation (RAISA) has rapidly evolved from a
futuristic concept to a practical reality that now permeates numerous industries. As we enter the era of
Industry 4.0, marked by the proliferation of smart technologies and cyber-physical systems, RAISA has
become a key driver of innovation across sectors such as education, agriculture, manufacturing, medicine,
logistics, and tourism. These technologies enable businesses to streamline operations, reduce costs, and
improve the overall customer experience. In the travel, tourism, and hospitality industries, the adoption of
service robots is particularly notable, enhancing efficiency through automated systems like self-check-in
kiosks at airports, biometric-controlled boarding gates, and robot-operated hotels. From automated food
services to concierge robots that assist guests, RAISA technologies are transforming the way services are
delivered, offering significant potential for increased productivity and better customer interactions.
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Fig. 1 The influence of service robots on major stakeholders. Source [6]

However, this rapid adoption of RAISA has sparked critical discussions about its broader social, economic,
and labor market implications. While these technologies present clear benefits, such as increased efficiency
and innovation, concerns about the displacement of human workers and the potential obsolescence of
traditional jobs loom large. The introduction of service robots raises questions about how businesses will
balance automation with human employment, particularly in service industries where personalized, human-
driven interactions have traditionally been valued. Despite these concerns, the momentum toward
widespread RAISA adoption continues to build, with businesses increasingly relying on Al-driven
technologies to modernize their operations and meet evolving customer demands. This paper seeks to
examine the cost-benefit dynamics of RAISA adoption within the travel, tourism, and hospitality sectors,
offering a comprehensive framework for managers to assess its impact on their businesses and make
informed decisions regarding its implementation.
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Fig. 2 Global sales sectors of service robots in 2017 (excluding logistics). Source [2]
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Benefits of RAISA Adoption

The adoption of RAISA technologies brings numerous advantages to the travel, tourism, and hospitality
industries. By automating repetitive tasks, RAISA enhances operational efficiency, allowing businesses to
offer round-the-clock services and freeing employees to focus on more complex tasks. This leads to
significant cost savings, particularly in labor, as automation reduces the need for human staff while lowering
long-term operational costs. RAISA also improves customer experiences through personalized interactions
and faster, more accurate service delivery. Additionally, it provides valuable data collection and analytics
capabilities, enabling businesses to better understand customer preferences and optimize services. Early
adopters of RAISA gain a competitive advantage by modernizing their operations and appealing to tech-
savvy customers, positioning themselves ahead of their competitors.

Key Benefits:

« Enhanced operational efficiency through automation of routine tasks.
 Significant cost savings, particularly in labor and long-term operations.
o Improved customer experience via personalized and faster service.

« Real-time data collection and analytics for better decision-making.

« Competitive advantage through early adoption and brand modernization.
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Fig. 3 Global Classification of Service Robots: Categories and Subcategories. Source [9]
Costs and Challenges of RAISA Adoption
High Initial Investment

Adopting RAISA (Robotics, Al, and Service Automation) technologies often requires a significant financial
outlay. Travel, tourism, and hospitality companies need to invest in the acquisition, installation, and
integration of these systems. The costs include purchasing robots or kiosks, software updates, and
potentially adapting physical spaces to facilitate robot mobility. Hiring specialists to operate and maintain
these systems and providing staff training also adds to the financial burden.
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Job Displacement and Labor Market Concerns

As RAISA technologies automate routine tasks, there is a risk of job displacement for human workers,
raising concerns about employment opportunities. Companies must consider the ethical implications of
automation and focus on reskilling or upskilling employees to adapt to new roles in a RAISA-integrated
environment.

Technological and Operational Risks

There is always a potential for technical failures or malfunctions in RAISA systems, which could disrupt
operations. Additionally, maintenance and upgrading costs can be high, especially when technology needs
constant updating to stay functional and efficient. As RAISA systems evolve, operational challenges, such as
system integration and scalability, may arise.

Customer Acceptance and Adaptation

Customer resistance to automation poses a challenge, particularly in industries where personal interaction is
highly valued. Many customers may prefer human service over robotic alternatives, and both employees and
customers face a learning curve in adapting to new technologies. Ensuring seamless integration and user-
friendly interfaces is crucial for successful adoption.

Security and Privacy Issues

The deployment of Al and robotics raises significant concerns over data security. RAISA systems often
involve handling sensitive data, including biometric information, which presents a risk for cyber threats and
breaches. Ensuring privacy and safeguarding customer data must be a top priority for companies adopting
RAISA technologies.
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Fig. 4 Challenges and Open Issues in the Adoption of RAISA Technologies in Service Industries.
Source [9]
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Case Studies of Successful RAISA Adoption
Case Study 1: Fully Automated Hotels in Japan

In Japan, fully automated hotels, such as the Henn-na Hotel, have been at the forefront of RAISA (Robotics,
Al, and Intelligent Service Automation) adoption. These hotels employ robots for check-in services, room
deliveries, and even housekeeping. The benefits include reduced labor costs, improved operational
efficiency, and a novel guest experience that appeals to tech-savvy travelers. However, challenges like
technical failures, maintenance costs, and customer resistance to the lack of human interaction have
surfaced, prompting a hybrid approach that combines human staff with robotic services for a balanced guest
experience.

Case Study 2: Self-Check-in and Biometrics at Airports

Airports around the world, including Singapore Changi and Dubai International, have integrated RAISA
technologies like self-check-in kiosks and biometric identification systems. These technologies streamline
operations, reduce queues, and enhance the passenger experience by offering faster, contactless processing.
While the efficiency gains are significant, challenges arise from high implementation costs and concerns
about data privacy, particularly related to biometric data. Continuous investment in cybersecurity and
transparent communication about privacy policies have been key to ensuring customer trust and adoption.

Case Study 3: Robot-Assisted Concierge Services

Leading hotels, such as the Hilton and Marriott, have introduced robot-assisted concierge services, with
robots like "Connie" and "Pepper" assisting guests with directions, recommendations, and reservations.
These robotic concierges enhance service personalization by leveraging Al to learn from customer
interactions, providing tailored responses. The main benefits include 24/7 availability and enhanced guest
engagement, especially among tech enthusiasts. However, hotels must address customer reluctance to fully
rely on robots for high-touch services and continue refining these systems to ensure seamless and human-
like interactions.

Case Study 4: Automated Restaurants and Vending Services

Automated restaurants, such as Spyce in Boston and Genki Sushi in Japan, have adopted RAISA
technologies to automate the entire dining experience, from ordering to food preparation and delivery.
Automated kitchens and robotic chefs improve efficiency and consistency in food quality while reducing
labor costs. Customers are increasingly accepting of such innovations, particularly for quick-service and
fast-casual dining. Despite this, challenges include the high upfront costs of technology implementation and
the need to maintain equipment. The success of these ventures depends on achieving a balance between
automation and the personalized service customers expect in a dining experience.

Recommendations for Travel, Tourism, and Hospitality Managers

As travel, tourism, and hospitality managers navigate the complexities of RAISA (Robotics, Al, and
Intelligent Service Automation) adoption, several key recommendations emerge. First, they should conduct
a comprehensive cost-benefit analysis to assess readiness for RAISA implementation, identifying the most
suitable areas for automation that align with their business objectives. Managing workforce transition is
crucial; strategies must be in place to mitigate job displacement through proactive training and upskilling
initiatives that prepare employees for new roles in an automated environment. It’s essential to ensure a
customer-centric approach to RAISA deployment by balancing technology with human interaction to
preserve the unique aspects of the customer experience. Finally, ongoing monitoring and evaluation of
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RAISA technologies post-implementation are vital. Managers should continuously assess performance and
impact, actively gather customer feedback, and make iterative improvements to refine their services,
ensuring they meet evolving customer expectations while maximizing operational efficiency.

Conclusion:

In conclusion, the integration of Robotics, Al, and Intelligent Service Automation (RAISA) in the travel,
tourism, and hospitality sectors presents a transformative opportunity to enhance operational efficiency,
improve customer experiences, and navigate the challenges posed by labor shortages and rising operational
costs. Through case studies highlighting successful RAISA implementations, such as fully automated hotels
in Japan and self-check-in systems at airports, we see the potential benefits alongside the challenges of
workforce transition and customer acceptance. By prioritizing a customer-centric approach, conducting
thorough readiness assessments, and ensuring continuous evaluation of RAISA technologies, industry
managers can harness the full potential of these advancements while preserving the human touch that is
essential to service excellence. As the industry evolves, embracing RAISA will be crucial for staying
competitive and meeting the dynamic needs of travelers and guests.
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