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Abstract: With the development of intelligent technology, service robots have appeared in various service first-line 
environments, and consumers will inevitably encounter service failure of service robots. This paper analyzes the types of service 
failure by combing the relevant literature on service failure and service recovery, and based on the social cognitive theory, 
clarifies the remedial measures that should be taken after service robot fails. It is found that after process failure, the service 
robot makes emotional response such as apology or empathy, the service recovery effect is better; When the result fails, the 
service robot makes rational response such as explanation, the consumer's attitude is more positive. The research results provide 
practical enlightenment for enterprises to carry out service recovery. 
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1. Introduction 
Intelligent service robot is an important embodiment of 

artificial intelligence, with the rapid development of artificial 
intelligence technology, it has been widely used in restaurants, 
hotels, express delivery and medical service environment, 
service robots replace human employees in the front line 
service, face-to-face communication with humans. The 
common service robots mainly include food delivery robots, 
navigation robots, distribution robots, and guidance robots. 
Due to its advantages of improving service efficiency, 
optimizing service quality and reducing labor costs, 
enterprises have introduced service robots to replace human 
employees, and even hotels that fully use service robots have 
appeared. 

In the context of service robots being widely used in 
frontline environments, service failures will inevitably occur. 
For example, Churi, a service robot at the Henn-Na hotel in 
Japan, sees guests' snoring as a distress signal and wakes them 
up several times during the night[1]. Service failure can lead 
to negative emotions, such as frustration, anger, disgust and 
disappointment, and even complaints or outright 
abandonment of service robots[2-3]. Service robots need to 
accumulate various human-machine interaction data from 
service practice and constantly learn from it to improve their 
intelligence level. Consumers' disgust and rejection of service 
robot after service failure will hinder the application and 
development of intelligent service robot. 

Studies have shown that remedial measures such as 
apology or explanation by service robots or human employees 
can help to restore consumers' dissatisfaction with robot 
failure and change consumers' behavioral willingness[4-6]. 
However, in the intelligent service environment, service 
robots may fail in different degrees, and some may cause 
irreparable losses to consumers. For example, Xue Zhe et al 
(2023) found that the severity of service failure of robots will 
affect customers' willingness to continue using them[6]. For 
more serious service failures, there is a lack of systematic 
thinking about the effectiveness of remedies for apologies and 
explanations. How effective apologies, explanations, and 
other remedies are for service failures of varying severity has 

not been effectively answered. Therefore, through literature 
analysis, this study sorts out the existing research on the types 
of service failure and service remedy, and focuses on and 
considers the effects of various remedial measures on 
different severity of service failure and the impact on 
consumers' switching behavior intention. 

2. Theoretical Background  

2.1. Service robots 
Service robots are different from industrial robots with the 

"highest" level of intelligence and are able to provide 
consumers with social and emotional interaction services, 
such as chatbots that communicate with customers[7]. 
According to the different level of intelligence of service 
robots, service robots can present different degrees of 
automated social existence, so as to help customers feel the 
existence of another social entity. For example, consumers 
tend to perceive service robots with a higher degree of 
anthropomorphism as warmer, more intimate, and more 
friend-like[8]. 

The service robot acceptance model suggests that 
consumer acceptance of a robot depends not only on 
functional elements (e.g., perceived usefulness and ease of 
use), but also on social-emotional and relational elements[9]. 
Previous research has pointed to the importance of both in 
several ways. Firstly, the level of anthropomorphism in the 
appearance and behavior of service robots can affect 
consumers' attitude and interaction intention[10]. Robots with 
a higher level of anthropomorphism also have a higher 
consumer perception of their mind and warmth. Second, 
service robots with a higher level of automated social 
presence are considered to be more capable, as well as more 
intelligent. Warmth and ability are the basic dimensions of 
social perception. Consumers can better understand and 
interact with service robots by judging the warmth perception 
and ability perception of service robots[11]. Social-emotional 
and relational factors can drive warmth perception, while 
functional factors can shape consumers' perception of 
competence[9]. 

Therefore, this study draws on the research of service robot 
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acceptance model and social perception theory, and analyzes 
the service recovery effects of several remedial measures such 
as apology, explanation and human employee assistance from 
the perspective of service failure types. 

2.2. Service failure 
The marketing literature distinguishes between two types 

of service failure: outcome failure and process failure[12-13]. 
A result failure is when a service company fails to meet basic 
service needs or is unable to perform core services (for 
example, a hotel room booked is unavailable due to 
overbooking), while a process failure is when there are 
omissions or inadequacies in the service process (for example, 
a service staff member is rude during service). 

Choi(2020) pointed out that the result failure is related to 
the perception of capability. Whether the service robot 
successfully provides the service desired by the consumer 
determines the perception of the capability of the service 
robot, and the service robot with the result failure is often 
considered as having insufficient capability[11]. However, 
process failure was closely related to perceived warmth, and 
service robots that made people feel warm caused greater 
consumer dissatisfaction when process failure occurred, a 
difference that did not occur after outcome failure. Thus, 
outcome failure can be interpreted as a failure related to 
ability[14]. In contrast, process failure involves interpersonal 
quality and socio-emotional factors that lead to a loss of social 
resources[15], for which process failure is similar to warm-
related failure. 

To sum up, analyzing the negative effects of service failure 
types from the perspective of social cognition and clarifying 
the differences of service failure types are helpful for the 
targeted and effective implementation of remedial measures. 

2.3. Service recovery 
2.3.1. Apology 

Apologizing is a remedial strategy to improve interpersonal 
fairness. In the traditional service environment, apology has 
always been one of the common remedies for service failures. 
Will consumers accept an apology from a service robot? 
Effective apology requires empathy, and sincere apology 
from service robots can also make up for consumers' 
dissatisfaction after service failure, and accordingly 
strengthen the concept of interpersonal fairness[16]. Apology 
can compensate for the emotional expression of the service 
robot. Customers' perception and inference of the emotion 
expressed by the service robot depend on the service recovery 
entity, and the service recovery effect is often poor if the 
service robot fails to make customers experience emotion or 
empathy. For example, Choi et al(2021) studied that apology 
by highly anthropomorphic robots can eliminate consumers' 
dissatisfaction, but the remedial behavior of apology by non-
anthropomorphic robots cannot eliminate customers' negative 
emotions. 

2.3.2. Empathy 
Relevant studies have proved that the elimination of 

customers' negative emotions is a direct and critical way to 
the success of service recovery[17], and empathic ability to 
understand customers' emotions and positions, think and react 
from customers' perspectives can comfort customers and 
eliminate their negative emotions caused by service 
failure[18]. 

After service failure, service robots can provide a high level 
of empathic response for service recovery in time, respond 

emotionally to consumers in negative emotions, and fully 
convey to customers effective information such as 
understanding, caring for customers' emotions and always 
taking customers' interests as the core[5]. This kind of 
emotional response is consistent with the goal of customers 
seeking to solve problems and make up for emotions after 
service failure, which will make customers have a positive 
evaluation of the service robot itself, and induce customers' 
positive emotions of satisfaction and happiness. So as to 
achieve the recovery of customers' willingness to continue to 
use, and finally achieve the purpose of successful remediation. 
For example, Lv Xingyang et al(2021) found that a high level 
of empathic response can make up for customers' emotional 
needs after service failures, thus restoring customers' 
willingness to continue using the service[5]. 

2.3.3. Explanation 
Interpretation is a remedy to increase the fairness of 

information[19]. Interpretation is the act of revealing the 
reasons for service failure, and interpretation is related to 
perceived information fairness. When the information is 
perceived to be reasonable, timely, and specific, and when the 
explainer is perceived to be honest and sincere, consumers 
perceive the information to be more fair and the interpretation 
to be more remedial[20]. 

Consistent with the apology, the validity of the explanation 
is related to the socio-emotional element of the remedial 
entity. For example, compared with non-anthropomorphic 
service robots, anthropomorphic service robots have a better 
effect on eliminating consumers' negative emotions by 
explaining after service failure[11]. Unlike an apology, which 
is a service remedy, the validity of an explanation also 
depends on the adequacy and authenticity of the 
information[20-21]. The explanation of the information is 
true and convincing can also play a role in eliminating the 
negative emotions of customers. 

2.3.4. Human Intervention in Robot Recovery 
Consider that service robots, no matter how smart they are 

designed to be, are no match for humans. When a service 
robot with social or emotional capabilities delivers an 
empathetic apology, people feel sincere, persuasive, and 
warm, but people may not truly believe that a robot has the 
same social or emotional capabilities as a human. Therefore, 
when the apology or explanation of service failure by the 
service robot still fails to obtain consumers' forgiveness, 
human employees can make alternative explanations or 
apologies to appease consumers' dissatisfaction[11,22]. 

3. Discussion 
Service robots have penetrated into all aspects of our lives, 

and consumers will more frequently face service robots at the 
service front line, and may encounter more service failures. 
Service failure usually causes consumers to have negative 
emotions and reduces customers' intention to continue using 
robots, which is not conducive to the development and 
application of intelligent robots. In order to restore 
consumers' attitude and change their behavior intention, 
enterprises need to carry out effective service recovery 
according to consumers' response to different types of service 
failure. 

First, we combed through relevant studies on the types of 
service failure and found that service process failure is more 
compatible with the warmth of social cognition. When a 
service robot with warmth perception makes an apology or 
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empathy response after a service process failure, consumers 
will think that the warmth perception of the service robot has 
a higher degree of fit with apology and empathy, and thus 
make a positive evaluation[23]. This is because remedies such 
as apology and empathy are able to drive consumers' 
perception of warmth, and service robots are perceived to be 
more social, helpful and caring. The perception of warmth can 
lead to positive emotional responses, enhance friendly 
interactions with others, and be more accepted by others. In 
other words, the service robot with warmth perception can 
take emotional responses such as apology and empathy after 
process failure, because the warmth perception of the service 
robot is more consistent with the emotional response, and is 
more consistent with the process failure, so as to eliminate the 
negative emotions of consumers. 

Second, outcome failure is considered a service failure 
related to competence, and when a service robot is unable to 
meet a customer's basic service needs, it is often considered a 
lack of competence, rather than a lack of social or emotional 
skills. Therefore, after the result fails, the service robot with 
the ability to perceive will make rational responses such as 
explanation to increase the perceived information fairness of 
customers, and consumers will think that the service robot's 
ability perception and interpretation have a higher degree of 
fit, so as to make positive evaluations[23]. Because 
explanations are made up of logical and factual statements 
that make consumers feel authentic and reliable, service 
robots are perceived as more knowledgeable, capable, skilled, 
and efficient. In other words, a service robot with ability 
perception can take rational responses such as explanation 
after result failure, because the ability perception of the 
service robot is more consistent with the rational response and 
the result failure, so as to achieve the purpose of eliminating 
the negative emotions of customers. 

Finally, when a service robot fails to perform service 
recovery, a human employee can assist in the recovery. 
Although service robot remedies can save operating costs, 
sometimes compared with human employee remedies, robot 
apologies or explanations are still considered not sincere and 
convincing by customers. Therefore, when necessary, 
companies should consider arranging human employee 
assistance services as well as service recovery. 
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