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Abstract:

The integration of robotics into the Malaysian food and beverage (F&B) sector
has emerged as a promising innovation, particularly in enhancing operational
efficiency and service quality. However, limited research explores customer
acceptance of robotic services in this context. This study investigates customer
perceptions of robotic service quality at Kluang Rail Coffee, Johor specifically
assessing the impact of tangibility, reliability, responsiveness, assurance, and
empathy on customer satisfaction. A quantitative approach was employed,
collecting structured survey data from 267 respondents representing a broad
demographic spectrum. The study found that tangibility, encompassing the
robots’ appealing design and user-friendly features, was highly rated.
Reliability, measured by task consistency and minimal malfunctions, also
gained positive responses. Responsiveness, demonstrated by the robots’
promptness and adaptability, significantly influenced customer acceptance.
Assurance, reflecting trust and confidence in robot service, emerged as a
critical factor, while empathy, though limited by technological constraints,
highlighted potential areas for future enhancement. Statistical analysis,
including Spearman’s rank correlation, revealed a strong positive relationship
between perceived service quality and customer acceptance. These insights
offer practical implications for restaurant operators and policymakers seeking
to optimize robotic services in Malaysian F&B settings. The study concludes
that strategic improvements in service quality dimensions can drive greater
acceptance, enhancing customer satisfaction and operational efficiency. Future
research should explore Al-driven personalization to improve empathy in
robotic interactions.
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Introduction

The study on customer acceptance of robotic service quality at Kluang Rail Coffee. It highlights
the growing adoption of robotics in the food and beverage (F&B) industry, driven by labour
shortages, the need for efficiency, and advancements in artificial intelligence. The capabilities
of robotic service have progressively surpassed those of human care providers in some
domains, such as memory, computational capacity, physical strength, and the management of
unpleasant or hazardous activities (Lee, 2021). Nevertheless, such robotic service possesses a
limited amount of artificial intelligence to provide a diverse range of services. Artificial
intelligence may be categorised into four types: mechanical, analytical, intuitive, and empathic
(Chiang & Trimi, 2020). Contemporary robotic service, while their applications have markedly
expanded throughout the ongoing pandemic, are efficient and mostly used for the first two tiers
of intelligence, since they remain deficient in the two higher orders of intelligence (M. H.
Huang & Rust, 2018). While robotics has been widely implemented in developed countries,
Malaysia is still in the early stages of adopting this technology. This study aims to explore how
service quality dimensions, which are tangibility, reliability, responsiveness, assurance and
empathy that influence customer perceptions and acceptance of robotic services (Belanche et
al., 2021). The problem statement identifies a gap in research on customer attitudes toward
robotic services in Malaysian restaurants, emphasising the need to understand factors that drive
or hinder acceptance.

The significance of the study extends to customers, restaurant managers, institutions, and
TVET students, providing insights for improving robotic service quality and implementation
strategies. The research scope focuses on customers at Kluang Rail Coffee in Johor, using a
quantitative approach to collect data. Despite some limitations, such as geographical
constraints and the reliance on self-reported data, the study aims to contribute to the broader
understanding of technology adoption in the Malaysian F&B sector (Hwang et al., 2020). The
conceptual framework is based on service quality dimensions, guiding the research toward
evaluating how robotic services impact customer satisfaction and acceptance.

Service Quality of Robot
1. Tangibility
2. Reliability . Customer
3. Responsiveness g acceptance
4. Assurance
5. Empathy

Figure 1: The conceptual framework of customer acceptance of robot service quality at

Kluang Rail Coffee
Source: (Donnelly et al., 1995)
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Literature Review
The integration of robotic services in the food and beverage (F&B) industry, particularly in
Malaysia, and how service quality dimensions influence customer acceptance.

Evolution and Trends in Robot Services

The evolution of robot services in restaurants has progressed significantly, moving from basic
automated machines performing repetitive tasks to Al-driven service robots capable of
interacting with customers (Cha, 2020). Initially, robots were introduced to enhance efficiency
and reduce reliance on human labor.

Over time, technological advancements have enabled them to perform more complex tasks,
such as taking orders, serving food, and engaging in customer interactions (Zhu & Chang,
2020). The increasing adoption of Al and machine learning has allowed robots to personalize
experiences, offering tailored recommendations and improving service efficiency. While
robotic services are gaining traction globally, their implementation in Malaysia remains
relatively new, making it essential to study their acceptance among local consumers(Javaid et
al., 2021).

Advantages of Robot Services in Restaurants

One of the key advantages of using robots in restaurants is their ability to improve operational
efficiency. Robots can perform tasks faster and more accurately than human employees,
reducing waiting times and enhancing service speed (Mandil et al., 2023). Additionally, the
long-term cost savings associated with robotic services, such as reduced labor costs and
minimal human errors, make them attractive to restaurant operators (Liu et al., 2024).

Robots also offer consistency in food preparation and service quality, ensuring that customers
have the same experience every time they visit (Othman & Yang, 2023). Another major benefit
is workplace safety, as robots can take over high-risk tasks, such as handling hot dishes or
working with heavy kitchen equipment. These factors contribute to an overall improvement in
restaurant performance and customer satisfaction.

Challenges in Implementing Robot Services

Despite these advantages, implementing robot services in restaurants comes with challenges.
One of the biggest obstacles is the high initial investment required for acquiring and
maintaining robotic systems. The cost of purchasing, programming, and regularly updating
robots can be a significant financial burden, particularly for small businesses (Shajahan, 2022).

Additionally, technological limitations still exist, as robots may struggle to handle complex
human interactions, respond to customer complaints, or adapt to unexpected situations (Ye et
al., 2021). Another challenge is customer acceptance, as not all consumers are comfortable
with robotic services, especially those who value human interaction in hospitality settings.
Some customers may perceive robotic services as impersonal, reducing their overall
satisfaction with the dining experience (Huang et al., 2021). Restaurants must address these
concerns by ensuring a balance between automation and human engagement.
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Factors Influencing Customer Acceptance
Several factors influence customer acceptance of robotic services. One of the primary factors
is perceived usefulness, where customers are more likely to accept robots if they believe they
enhance service efficiency and convenience. Ease of use also plays a role, as robots with
intuitive and user-friendly interfaces tend to be better received (Zhou et al., 2023).

Trust and familiarity with technology further impact acceptance, as customers who regularly
interact with digital solutions are more likely to view robotic services positively (Shah et al.,
2023). Cultural expectations are also significant, especially in Malaysia, where personal
hospitality is highly valued. Customers who expect warm, personal interactions may be hesitant
to accept robots, whereas younger, tech-savvy individuals may be more open to the idea.

Impact of Service Quality on Customer Satisfaction

The impact of service quality on customer satisfaction is crucial in understanding robotic
service adoption. This study applies to the ServQual model, which evaluates service quality
based on five key dimensions.

Tangibility refers to the physical appearance of robots, including their design and how well
they integrate into the restaurant setting. Customers tend to accept robots that are aesthetically
appealing and easy to interact with. Reliability measures how consistently robots perform tasks
without errors or malfunctions. A reliable robotic service ensures that customers receive
efficient and accurate service, leading to higher satisfaction. Responsiveness reflects how
quickly and effectively robots respond to customer needs. If robots can promptly take orders,
answer inquiries, and adapt to service demands, they are more likely to be accepted. Assurance
relates to customer trust and confidence in robotic services. Customers need to feel secure in
the robots' ability to perform tasks correctly and safely. Lastly, empathy examines the ability
of robots to simulate human-like interactions. While robots currently lack genuine emotional
intelligence, Al advancements may help improve personalised experiences in the future (Hou
etal., 2021; Hu et al., 2019; Mina et al., 2020).

Summary of Comprehensive Literature Study

Study Aspect Key Findings Author(s)
Robotic services have evolved significantly from Cha (2020); Zhu
Evolution and simple task automation to advanced Al-driven & Chang (2020)
Trends interactions, becoming more personalised and
efficient.
Robots enhance efficiency, reduce service time, Mandil et al.,
Advantages maintain consistency, improve safety, and offer (2023)

long-term cost savings by minimising human error.
High initial costs, technological limitations in Yeetal., (2021).
handling complex human interactions, and

Challenges . . .
& potential customer resistance due to perceived
impersonality.
Customer Perceived usefulness, ease of use, trust, familiarity Zhou et al.,
with technology, and cultural expectations (2023).
Acceptance . .
Factors significantly influence customer acceptance of

robotic services.
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Tangibility, reliability, responsiveness, assurance, Hou et al.,

Impact on and empathy directly influence customer (2021); Huetal.,
Satisfaction satisfaction. Higher scores in these dimensions (2019); Mina et
correlate with greater acceptance. al., (2020).

Tangibility and reliability rated highest by Houetal.,
customers, while empathy rated lower due to (2021); Huetal.,

Empirical Results technological constraints. Responsiveness and (2019); Mina et
assurance  significantly  impact acceptance al., (2020).
positively.

Methodology

This study employed a quantitative research design using a structured survey method to collect
data from customers at Kluang Rail Coffee, Johor Click or tap here to enter text.. A total of
267 respondents participated, selected through a random sampling technique to ensure diverse
representation. Based on Figure 1.0, the survey questionnaire was designed to assess five key
dimensions of robotic service quality: tangibility, reliability, responsiveness, assurance, and
empathy. The questionnaire was adapted from Chiu (2020), which had been modified from the
original instrument of the psychological well-being scale constructed in the study of Ryff
(2012). Each dimension was measured using a Likert scale, allowing participants to rate their
perceptions of robotic service performance. Reliability tests were conducted to ensure the
consistency of the survey instrument, and validity checks were performed to confirm the
appropriateness of the measured constructs. Ethical considerations were maintained by
ensuring participant anonymity and informed consent. Then, the real data collection was done
through the distribution of a Google Form to the customers.

Next, the data collected were analysed using SPSS software, employing descriptive statistics,
correlation analysis, and Spearman’s rank correlation to determine relationships between
service quality dimensions and customer acceptance (Abhari et al., 2019). The structured
methodology provided a systematic approach to evaluating customer acceptance of robotic
service quality and identifying factors influencing satisfaction in the Malaysian F&B sector.
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Pilot Study
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Figure 1: Flow Chart of Data Collection process

Results and Discussion

The demographic analysis reveals a balanced representation of respondents in terms of gender,
with females constituting 49.1 percent (n=131) and males making up 50.9 percent (n=136).
This nearly equal distribution ensures that the findings adequately reflect perspectives from
both genders. Regarding age distribution, respondents were categorized into four groups, with
those aged 25 to 34 and 45 to 54 each representing 25.5 percent (n=68), while those aged 18 to
24 accounted for 24.3 percent (n=65) and those aged 35 to 44 made up 24.7 percent (n=66).
This indicates a diverse age representation within the sample. Figure 2 shows the demographic
data involved in this study.
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Figure 2: Demographic Data

The study’s findings indicate that customers generally have a positive perception of robotic
service quality at Kluang Rail Coffee (Nasir et al., 2023). Tangibility received the highest
ratings, as respondents appreciated the robots’ design and ease of use, making them an
attractive addition to the restaurant experience. Reliability was also rated positively, with
customers noting that the robots performed their tasks consistently with minimal malfunctions.
Responsiveness played a significant role in customer acceptance, with robots being perceived
as efficient in delivering orders and responding to customer requests. Assurance was another
key factor influencing customer trust in robotic services, as users felt confident in the robots'
accuracy and functionality. However, empathy, while still relevant, was rated lower due to the
technological limitations of robotic interactions, suggesting room for improvement in making
the experience more personalized. Spearman’s correlation analysis confirmed strong positive
relationships between all five service quality dimensions and customer acceptance, reinforcing
the importance of optimizing these factors to enhance user satisfaction and encourage
widespread adoption of robotic services.

Table 1: Correlation Analysis

. o co . Customer
Variables Tangibility Reliability Responsiveness Assurance Empathy Acceptance
Tangibility 1 .855™ .848™ 7917 .869™ 906™
Reliability 1 788" 817" .814™ 894"
Responsiveness 1 .692% 837" 905"
Assurance 1 704 779%
Empathy 1 .869™
Customers 1
Acceptance
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Conclusions
The study highlights that robotic service quality significantly influences customer acceptance
at Kluang Rail Coffee. Enhancing tangibility, reliability, responsiveness, assurance, and
empathy can further drive customer satisfaction and operational efficiency. Tangibility
emerged as a crucial factor, with respondents highlighting the modern and appealing design of
the robots. This aspect is vital as it creates a positive first impression, which is essential in the
dining experience. Customers rated the robots highly on attributes such as their physical
appearance and technological features. This aligns with existing literature, such as the study by
Xiao and Zhao (2022), which suggests that well-designed service robots enhance customer
satisfaction and overall experience.

The relationship between perceived service quality of robots and customer acceptance of robot
services at Kluang Rail Coffee confirmed a positive and significant relationship between these
variables, indicating that higher perceived service quality leads to greater customer acceptance.
This finding is crucial as it suggests that improvements in the dimensions of service quality
can directly enhance the overall acceptance of robotic services among customers. Specifically,
the study highlighted that dimensions such as reliability and assurance played key roles in
fostering customer trust. Respondents expressed a strong belief that reliable robotic services
contribute significantly to their satisfaction and willingness to accept these technologies.
Assurance, on the other hand, encompasses the customers’ feelings of safety and trust when
interacting with robotic systems. High levels of assurance lead to increased confidence in the
technology, which fosters greater acceptance among customers (Oubrich et al., 2021). If
customers feel secure in their interactions with robots, they are more likely to embrace these
technologies as part of their dining experience. The positive ratings for these dimensions
underscore their importance in shaping customer perceptions and acceptance. These findings
offer strategic insights for restaurant operators and policymakers to refine robotic service
implementations in the Malaysian F&B industry. Future research should explore Al-driven
personalization to enhance empathy in robotic interactions. In terms of demographic scope can
also be diverse across different regions in Malaysia.
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