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The rapid adoption of AI in the hospitality industry has changed the way services are 
provided, especially due to a shortage of workers in the restaurant sector. Robotic 
waiters have emerged as a potential solution to operational issues, but how clients 
perceive and accept this type of technology remains unclear. The goal of this research 
is to examine the factors influencing consumers' intentions to use robotic waiters, 
using the established technology adoption model (TAM) and digital self-determination 
(DSD).  A quantitative research methodology was used with data collected from 267 
restaurant clients in Kuala Lumpur. SPSS has been used for descriptive statistics and 
exploratory factor analysis, and SEM AMOS has been used to test hypotheses and 
investigate mediation. The findings show that AI-enhanced service quality has a 
considerable positive impact on perceived usefulness and ease of use, both of which 
play an important role in determining consumer perceptions. Perceived usefulness 
was identified as a major mediator between service quality and attitudes, although 
perceived ease of use had no mediation effect. This study discovered that boosting 
the quality and perceived value of AI-enabled services can foster positive consumer 
sentiments, allowing for the effective integration of robotic waiters in restaurants. The 
findings provide restaurant managers with valuable strategies by demonstrating how 
perceived usefulness might lead to acceptance. They also help us understand how 
technology is used in service contexts. The study emphasizes the potential of robotic 
waiters to alleviate labour shortages while increasing customer satisfaction. 
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1. Introduction 

 
The integration of technology into individual and social aspects of human life has led to significant 

advancements in robotics, with global corporations actively developing innovative robotic systems 
[1]. These advancements are reducing technological disparities and creating new market 
opportunities [2]. Recent innovations in robotics have resulted in systems capable of interpreting 
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human thoughts and actions [3] with robots increasingly designed to assist people through physical 
and social interactions.  

The restaurant sector, particularly in Malaysia, is experiencing a labor crisis, leading to a growing 
reliance on robotic servers to enhance service efficiency [4]. Robotic waiters can perform various 
tasks, such as serving food and taking orders, with the capability to serve 300-400 meals daily 
compared to 200 by human waiters [5]. The advantages of robotic waiters include error-free task 
execution and reduced labor costs [6].  

The hospitality industry is increasingly adopting service robots for various roles, including 
waitstaff and housekeeping [7]. The COVID-19 pandemic has exacerbated labor shortages, 
particularly in Malaysia, where the restaurant industry requires over 40,000 workers [8]. Despite the 
growing body of research on service robotics, there is a notable gap regarding consumer attitudes 
toward robotic dining experiences. Understanding customer perceptions of automated dining is 
crucial, as it differs significantly from traditional dining experiences [9]. This study aims to explore 
these perceptions and their impact on customer attitudes, thereby contributing valuable insights to 
both academic literature and the hospitality industry. 
 
2.1 The Theoretical Approach 
 

The Digital Self-Determination (DSD) theory is a specialized extension of the broader Self-
Determination Theory (SDT), which explores human personality and motivation [10]. SDT emerged 
in the 1970s, focusing on the contrast between intrinsic and extrinsic motivations and highlighting 
the importance of intrinsic motivation in shaping personal behavior. DSD addresses the challenges 
posed by the digitalization of society, emphasizing the impact on individual and collective agency and 
autonomy [11]. As society becomes increasingly digital, the realization of self-determination 
becomes more complex, with DSD reflecting individuals' abilities to control their existence and 
interactions within digital spaces and technologies. A key concern is ensuring human flourishing in 
the digital realm [12]. 

The extent of an individual's self-agency is influenced by their digital environment, which shapes 
decision-making, access to opportunities, and vulnerability to exploitation. Various digital 
technologies can either empower or hinder self-determination in areas such as political expression 
and cultural identity representation. The proposed Regulation on Artificial Intelligence aims to 
establish guidelines for the ethical use of AI, including prohibitions on practices that could harm 
individuals' mental or physical well-being. 

Additionally, the Technology Acceptance Model (TAM), developed by Davis [13], is based on the 
Theory of Reasoned Action (TRA) and examines technology usage behaviors. TAM identifies three 
key factors: perceived usefulness, perceived ease of use, and intention to use. Perceived usefulness 
relates to the effectiveness of a system, while perceived ease of use refers to the effortlessness of 
utilizing the system. The model has been validated through significant relationships between these 
factors and actual usage behaviour. 

This study applies the TAM framework and DSD model to assess AI-enabled service quality, 
considering perceived usefulness and ease of use as stimuli, and attitudes towards usage as the 
resulting reaction. 
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2.1 AI Enabled Service Quality 

Service quality is a psychological assessment of how well operational procedures meet customer 
needs [13]. It is defined as the difference between expected and actual service efficacy. Research 
highlights its significance across various consumer products, including AI-enabled devices [14]. AI as 
a service (AIAAS) allows affordable experimentation with AI. Robotic waiters enhance service quality 
through efficiency and convenience, leading to higher customer satisfaction [15]. 
 
H1: AI-enabled service quality has a positive impact on perceived usefulness. 

H2: The impact of AI-enabled service quality on perceived ease of use is positive. 

Perceived Usefulness 
 

Perceived usefulness, as defined by Enholm et al., [16], relates to an individual's belief in an 
information system's ability to enhance work performance. Research by Go et al., [17] indicates a 
positive correlation between the perceived usefulness of robotic waiters and customer adoption. 
Literature supports that perceived usefulness drives customer interest in AI-based catering services 
[18].  
 
H3: Attitude towards usage is positively impacted by perceived usefulness. 

2.2 Perceived Ease of Use 
 

Ease of use refers to customers' perceptions of how simple a technology is to use [19]. 
Researchers identify four elements of perceived usability: controllability, comprehension simplicity, 
accessibility, and user-friendliness. Research indicates that perceived ease of use significantly 
influences behavioural intent and attitudes towards AI-enabled robot waiters [13,20,29]. 
H4: Perceived ease of use has a positive effect on attitudes towards use. 

2.3 Attitudes towards Using 

Attitude towards using (ATU) is defined as an individual's positive or negative perception of a 
service, such as robot waiters [21]. Research indicates that attitude influences intention, with AI-
enabled service quality affecting perceptions of robotic waiters. Studies by Uzir et al., [14] and others 
show perceived usefulness mediates the relationship between service quality and attitudes, while 
perceived ease of use also plays a mediating role [21,22]. 
 
H5: The quality of AI-enabled services has a favourable impact on user attitudes.   

H6: The association between AI-enhanced service quality and attitudes towards robotic waiters is 
mediated by perceived usefulness.  

H7: The association between AI-enhanced service quality and attitudes towards robotic waiters is 
mediated by perceived ease of usage.  
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2.4 The Conceptual Structure of the Investigation 
 

The conceptual foundation of this study was constructed from prior research whose objective 
was to determine the factors that influence users' attitudes towards the usage of robotic waiters.         
 
2.4.1 The conceptual structure of the investigation 

The conceptual foundation of this study was constructed from prior research whose objective 
was to determine the factors that influence users' attitudes towards the usage of robotic waiters. 

 

Fig.1. Conceptual framework 
3. Methodology  

 
The study employed a quantitative methodology to analyze user attitudes towards robotic 

waiters in Kuala Lumpur restaurants, chosen for its high tourism concentration. Utilizing convenient 
sampling, 300 questionnaires were distributed, yielding 278 responses, with 267 deemed usable after 
removing incomplete ones. The research focused on four constructs: AI-enabled service quality, 
perceived usefulness, perceived ease of use, and attitudes towards use, using a 5-point Likert. SPSS-
28 and AMOS-SEM were used for data analysis and hypothesis validation. 

 
3.1 Demographic Profile 
 

The study involved 267 participants, with 43.4% male and 53.6% female. Age distribution showed 
25.8% were aged 24-29, while 7.5% were 48-53. Most respondents (76.5%) were single, and the 
highest occupation category was unemployed (30.0%). Income levels varied, with 32.6% earning RM 
8K-9K. Detailed demographics are presented in Table 1. 
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3.2 Analysis of Exploratory Factors  
 

An exploratory factor analysis (EFA) was conducted to explore relationships among interrelated 
variables [23]. The Kaiser-Meyer-Olkin (KMO) value was 0.681, surpassing the 0.50 threshold, and 
Bartlett's Test of Sphericity yielded a p-value of 0.000, confirming the data's suitability for EFA. Using 
principal component analysis and varimax rotation four components emerged, but parameters PU2, 
ATU3, and PEOU4 were removed to enhance factor loading independence. 

 
3.3 Testing Reliability and Validity 
 
This study assessed reliability using Cronbach's alpha and Construct Reliability (CR) via SPSS and 
AMOS software. 
 

Table 1 
Factor loading, AVE, and CR for constructs 

Constructs Items Factor Loading Cronbach's α AVE CR 

PEOU PEOU1 0.89 0.86 0.78 0.92 
 PEOU2 0.90    

 PEOU3 0.87    

AESQ AESQ1 0.70 0.73 0.50 0.79 
 AESQ2 0.63    

 AESQ3 0.75    

 AESQ4 0.71    

PU PU1 0.84 0.90 0.82 0.93 
 PU2 0.94    

 PU3 0.95    

ATU ATU1 0.87 0.86 0.75 0.90 
 ATU2 0.89    

 ATU4 0.85    

 
Cronbach's alpha values exceeded the 0.70 threshold as per [24] with all constructs showing no 

reliability issues (See Table 1). The Composite Reliability (CR) and Average Variance Extracted (AVE) 
were also evaluated, with AVE values for PEOU (0.78), AESQ (0.50), PU (0.82), and ATU (0.75) 
indicating convergent validity, as CR values ranged from 0.79 to 0.93. 

 
3.4 Structural Model  
 

Figure 2 depicts the modified structural model, which fits with a CFI of 0.941, more significant 
than the cutoff value of 0.90, and an RMSEA of 0.079, which meets the criteria. The normed Chi-
square value of 2.662 is less than five, which helped the structural model fit, and has 56 degrees of 
freedom, and the chi-square is 149.064. Therefore, the structure model remains fitted. 
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Fig. 2. Structural model 

 
Based on the SEM model (Figure 2), table 1 displays the estimated paths between the constructions. 
Table 2 Path Estimation. 
 
Table 2 
Path estimation 

 

4. Results Interpretation 
4.1 Hypothesis Testing  
 

The analysis of the model's structural path indicates that AI-enabled service quality significantly 
influences perceived utility, with a standardized regression weight of 0.14, a standard error of 0.07, 
and a critical ratio of 1.97, surpassing the critical threshold of 1.96 [25]. This led to the rejection of 
the null hypothesis, confirming a positive relationship between AI-enabled service quality and 
perceived usefulness in the context of AI-enabled robotics waiters. Further hypothesis testing 
revealed a significant structural path between AI-enabled service quality and perceived ease of use, 
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with a standardized regression weight of 0.26 and a critical ratio of 2.40, reinforcing the positive 
influence of service quality on perceived utility [26]. The third hypothesis showed a significant 
positive effect of perceived usefulness on attitudes towards robotic waiters, with a standardized 
regression weight of 0.31 [20,21]. However, the relationship between perceived ease of use and 
attitude was insignificant, with a standardized regression weight of -0.0. Lastly, a strong positive 
correlation was found between AI-enabled service quality and user attitude (standardized weight of 
0.57), leading to the rejection of the null hypothesis [27,28]. 
 
4.2 Mediation Effect Analysis 
 

Three relationships assess whether a concept mediates between two others: the direct effect of 
the independent variable on the dependent variable, the indirect effect with the mediating construct, 
and the relationship between the mediating and dependent variables. Table 1 presents estimated 
paths from the SEM model (Figure 2). 

Hypothesis Six (H6) posits that perceived utility (PU) mediates the relationship between AI-
enabled service quality (AESQ) and attitude toward use (ATU). The analysis shows a significant 
relationship between AESQ and PU (path value = 0.14, CR = 1.97), and between AESQ and ATU (path 
value = 0.57, CR = 4.81). Furthermore, the connection between PU and ATU is also significant (path 
value = 0.31, CR = 4.15). This indicates that PU mediates the relationship between AESQ and ATU, 
confirming H6a. In contrast, Hypothesis Seven (H7) suggests that perceived ease of use (PEOU) 
mediates the same relationship. While the relationship between AESQ and PEOU is significant (path 
value = 0.26, CR = 2.40), the link between PEOU and ATU is statistically insignificant (path value = 
0.05, CR = 0.89). Thus, H7 is invalid, indicating that PEOU does not mediate the relationship between 
AESQ and ATU. 

 
5. Conclusion and Future Directions 

This study provides empirical evidence that AI-enabled service quality has a significant impact on 
user attitudes toward robotic waiter systems, perceived usefulness, and perceived ease of use. It is 
based on the Digital Self-Determinant (DSD) paradigm and the Technology Acceptance Model (TAM). 
The findings support the theoretical significance of perceived usefulness in technology adoption 
research by highlighting its crucial mediation role. More significant than operational simplicity are 
the opinions of customers regarding the usefulness and effectiveness of AI-enabled services. This 
demonstrates that usefulness, rather than ease of use, is a more significant adoption element in 
technologically advanced service contexts.  

A subtle theoretical insight is offered by the lack of a mediating effect for perceived ease of use: 
in technologically advanced settings like Kuala Lumpur, users may already be fundamentally 
accustomed to AI interfaces, making usability less noticeable. By showing how cultural familiarity, 
technical exposure, and environmental preparation interact to influence human cognition and 
technology adoption, this research broadens the scope of the Technology Adoption Model (TAM). It 
becomes even more evident how crucial autonomy, competence, and relatedness are to 
comprehending how consumers engage with intelligent service technology when TAM is combined 
with the DSD paradigm. 

From a managerial perspective, the results have clear implications for hospitality sector 
personnel. Restaurant managers and service designers should prioritize emotional responsiveness, 
personalization, and dependability when implementing AI. These elements help customers feel good 
about the service and give them the impression that it is valuable. In situations where AI is employed, 
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strategic human-robot collaboration and employee training can further increase consumer 
constancy.  

Despite its strengths, the study's cross-sectional design and small sample limit its ability to draw 
conclusions about causality and generalizability. To support these connections throughout time and 
in many situations, future research should use cross-cultural, cross-industry, and longitudinal 
approaches. Understanding the dynamics of user-AI interactions may be improved by extending the 
model to look into trust, and societal effect as mediators or moderators. 
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