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Abstract. Chatbots have been widely used in different areas, but frequent service fail-
ures bring negative emotions to consumers and even lead to negative word-of-mouth or
abandonment of the service. How to alleviate consumers’ negative emotions to obtain
forgiveness has become an important issue of concern for enterprises and academics.
Based on the service recovery perspective, this study explores the influence mechanism
of chatbots empathic response on consumers forgiveness intention. We conducted em-
pirical study through three scenario experiments of pre-sale, in-sale and after-sale and
the Bootstrap method. The results show that, high empathic response from chatbots in-
creases consumers forgiveness intention during service remediation, with social presence
and trust acting as full chain mediators. In addition, technology readiness moderates not
only the effect of empathic response on social presence, but also the mediating effect of
social presence and the chain mediating effect of social presence and trust. However, the
moderating roles of technology readiness in the effects of empathic response on consumers
forgiveness intention and trust are not significant. E-commerce merchants should focus
on developing the empathy capabilities of chatbots to enhance social presence and trust,
which in turn increases consumers forgiveness intention.
Keywords: Chatbots, Empathic response, Service remediation, Forgiveness intention,
Social presence

1. Introduction. Chatbots are a new form of multi-technology-enabled customer service
and are now widely used in government and institutions, finance, e-commerce retail and
online education [1]. Due to the advantages of cost reduction and efficiency, e-commerce
platforms have built chatbots systems, such as JD’s JIMI and Alibaba’s Ali Xiaomi. In
this context, chatbots have become a key element in ensuring the customer service experi-
ence. According to the results of a survey released by the China Youth Daily Social Survey
Centre in early 2022, 95.7% of the 2,018 respondents had used chatbots, but only 41.3%
found them useful. In the process of using chatbots, 62.1% of respondents thought that
chatbots’ answers were stiff and mechanical, and 65.9% of respondents expected chatbots
to provide more personalized and humanized services [2]. Therefore, in order to prevent
chatbots from failing in their service and causing customers to abandon their purchases
or escalating their dissatisfaction to the point of spreading negative word-of-mouth about
the brand, there is an urgent need to explore a service remediation mechanism suitable
for chatbots.

DOI: 10.24507/ijicic.19.05.1573

1573



1574 H. GUAN AND X. SUN

Service remediation is a series of measures and actions taken by businesses to eliminate
customer dissatisfaction, regain customer trust and maintain customer loyalty after service
failure [3]. The current research on AI service remediation focuses on both the extrinsic
characteristics and intrinsic capabilities of AI. The extrinsic characteristics of AI refer to
the human-like characteristics of the intelligences, including cute appearance, cute voice,
and anthropomorphic voice, etc. Lv et al. found that the cute appearance and voice of
AI assistants could enhance consumers’ tolerance for service failure [4]. Consumers with
high sense of power had a strong willingness to switch when faced with an anthropomor-
phic voice from a self-service device after service failure [5]. The intrinsic capabilities of
artificial intelligence include apologies, explanations, and promises. Studies have found
that service robots that apologize [6], explain, promise [7] or give consumers alternative
options [7] after service failure can make consumers perceive sincerity and warmth, thus
increasing satisfaction with remediation and effectively enhancing consumers’ willingness
to use again.
All of these studies ignore remedial strategies to mitigate negative consumer sentiment

after a service failure. After a service failure, consumers may still hold some resentment,
especially in the case of chatbots, even though they have taken remedial measures. Nega-
tive emotions prevent consumers from expressing their demands rationally or negotiating
calmly to solve problems, which is not conducive to service remediation [8], so there is a
need to find remediation strategies that can eliminate negative emotions. Chatbots with
empathic capabilities can provide appropriate feedback by sensing and understanding con-
sumers’ demands, allowing them to feel uniquely humanized and effective in eliminating
their negative emotions [9]. Furthermore, empathy is an important ability to eliminate
negative emotions in interpersonal interactions, which can be demonstrated through be-
haviors such as verbal enquiry, physical contact and gesture display. In addition, it is
important to note that removing negative consumer sentiment and obtaining consumer
forgiveness is the most direct and long term developmental remedy [3]. Research has
shown that consumer forgiveness has a positive effect on consumers’ willingness to repur-
chase and spread positive word of mouth [10,11], making it crucial to obtain consumer
forgiveness when remediating.
In summary, although existing studies have focused on the remedial measures taken

by chatbots following service failures, current empirical evidence on mitigating consumer
emotion is still limited. Empathy is an important way of emotional recovery in interper-
sonal interaction. Text-based empathy recovery is a convenient method in the context of
artificial intelligence service recovery. However, after the switch from human-human inter-
action to human-robot interaction, it is important to verify whether empathic responses
delivered by chatbots can still be a remedy. Based on the reality of the widespread use
of text-based chatbots, can e-commerce chatbots be effective in eliminating negative con-
sumer emotions and gaining forgiveness when they take the remedy of empathic response?
What is the influence mechanism?
In this study, we explore the remediation mechanism of the impact of chatbots empathic

responses on consumers’ willingness to forgive, with social presence and trust as mediating
variables and technology readiness as moderating variables. Set up three e-commerce
shopping contexts before, during and after the sale, and use experimental methods to test
the research hypotheses. This study can further enrich the theory related to intelligent
customer service remediation and provide a reference for e-commerce service remediation
strategies.
This paper is structured as follows. Section 1 describes the background, motivation,

and related studies. In Section 2, we describe the literature review of relevant studies.
In Section 3, we present the theoretical background, develop research hypotheses and



INT. J. INNOV. COMPUT. INF. CONTROL, VOL.19, NO.5, 2023 1575

establish the research model. Section 4, Section 5 and Section 6 describe experimental
study 1, experimental study 2 and experiment study 3, respectively. Finally, in Section 7,
we present the conclusions, theoretical implications, managerial implications, and future
prospects.

2. Literature Review.

2.1. Connotations and dimensions of empathy. Empathy originated in psychology.
It has since been introduced into the study of sociology, biological neuroscience, service
marketing and other disciplines, and has been given different connotations. According to
psychologist Titchener, empathy is an emotional experience in which an individual makes
an active effort to enter the inner world of another person [12]. According to sociolo-
gist Hoffman, empathy is an emotional response to another person’s situation rather than
one’s own [13]. Decety and Svetlova’s neuroscience research suggested that empathy is the
ability to put oneself in another person’s shoes or position to feel and understand another
person’s emotional state [14]. Parasuraman, a marketing scientist, argued that empa-
thy referred to a company’s ability to care about its consumers and provide them with
personalized services [15]. Although the connotations of empathy vary, researchers gener-
ally agree that empathy encompasses multiple dimensions. Some researchers argued that
empathy encompasses both cognitive and affective empathy [14,16,17]. Some researchers
have also argued that empathy encompasses three dimensions: cognitive empathy, af-
fective empathy and behavioral empathy [18,19]. Affective empathy is an innate ability
in which people instinctively respond to the emotional states of others [19]. Cognitive
empathy refers to people’s ability to understand the thoughts and emotional states of
others based on their own experiential perceptions [14]. Behavioral empathy refers to spe-
cific manifestations of cognitive and affective empathy and includes behavioral mirroring
and empathic communication. Behavioral mirroring refers to individuals imitating others’
facial expressions, mannerisms, postures and gestures in interactions, and also includes
verbal imitation, such as imitation of syntax, language style, speech rate and tone of
voice. Empathic communication refers to communication behaviors that individuals dis-
play based on emotional and cognitive empathy, such as adding statements that express
their own understanding and processing, asking the other person how they feel or what
they think, and accompanying the interaction with physical expressions.

Artificial intelligence empathy is a technical manifestation programmed and designed
based on emotional computing and other means. The connotation of empathy varies sli-
ghtly in different forms of AI body empathy research. Leite et al. stated that social robot
empathy is derived from transposition, not only understanding each other’s feelings but
also including emotional responses to others [20]. Ling et al. argued that empathy is a
characteristic of intelligences that referred primarily to their ability to interact emotional-
ly with others [21]. Pelau et al. argued that empathy referred to the emotional response to
others’ experiences and feelings as well as cognitive understanding [17]. The Russian nest-
ing model is the most influential of the programming design AI empathy models, based on
a perception-action mechanism that divides chatbot empathy into a three-tier structure,
with transpersonal thinking at its core, followed by empathic care and emotional empathy
[19]. Transpersonal thinking is the ability of chatbots to identify consumers’ functional
needs and solve problems through real-time conversations. Empathic care refers to chat-
bots’ natural language processing based on text data to identify consumers’ emotions and
deliver empathic care language. And emotional empathy is spontaneous human emotion
synchronization, which is more difficult for chatbots to achieve, but artificial intelligence
can deliver certain emotions through imitation. Based on the above discussion, chatbots
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empathic response is a specific form of chatbots empathy. This paper argues that chatbots
empathic response refers to the ability of chatbots to sense and understand consumers’
emotional and functional needs and then respond appropriately. In the subsequent study,
chatbots empathy will be viewed as an overall capability, rather than being explored in
terms of dimensions.

2.2. Research related to chatbots empathy. Empathic AI is one of the most ad-
vanced forms of AI and requires three stages: mechanical AI, analytical AI, and intuitive
AI [22]. Thanks to technological developments such as affective computing, empathy can
be applied to intelligent customer service practices and create value. Adam et al. used
empathy as one of the anthropomorphic cues for text-based chatbots. They demonstrat-
ed through online experiments that empathy in chatbots can enhance consumers’ social
presence and thus their willingness to comply with bot service feedback requests [23].
Lv et al. showed that empathic responses from service bots can increase the psycholog-
ical distance between consumers and bots, enhance consumer trust, and thus increase
consumers’ willingness to continue using the service [24]. In addition, chatbots empathy
not only enhances the aforementioned positive psychological perceptions and behavioral
intentions of consumers, but also alleviates consumer frustration and increases consumer
stickiness [25]. The impacts of chatbots empathy on consumers’ psychological perceptions
and behavioral intentions are also moderated by a number of factors. There are two main
categories of factors that produce effects: consumer’s own factors, such as the idiosyn-
cratic regulatory focus in consumers’ personality traits [4] and implicit personality [24],
and consumers’ emotional state [26], and external environmental factors, such as task
complexity and degree of intelligence disclosure [27], and interaction mode [24].

3. Theoretical Background and Hypotheses Development.

3.1. Social response theory. Social response theory was proposed by Nass et al. based
on the Computers are Social Actors theoretical paradigm to investigate human responses
during human-computer interaction [28]. The theory states that when computers provide
or represent social cues people unconsciously respond to them by following social rules.
The theory suggests that people tend to view computers as social actors and unconsciously
bring the behaviors, responses and interaction conventions of human interaction into the
process of human-computer interaction, despite knowing that computers do not possess
emotions, egos or human motivations. The essence of artificial intelligence exhibiting so-
cial cues is that it allows people to perceive the human-like qualities of the intelligences,
whose anthropomorphic nature is more likely to provoke a social response and have a
positive impact. Social response theory has been widely adopted in the existing AI study
to investigate consumer responses. For example, Diederich et al. showed that anthropo-
morphic cues of intelligent conversational agents designed on the basis of social response
theory can lead to higher levels of pleasure, human-like perception and social presence in
consumers [29]. Adam et al. experimentally verified that verbal anthropomorphic design
cues for text-based chatbots significantly increased the likelihood of users complying with
the chatbot’s service feedback requests based on social response theory [23]. Empathic
response, as one of the anthropomorphic features, can elicit social responses from con-
sumers, and therefore social response theory can be used as a theoretical basis for this
study.
Two social cues, linguistic cues and interactive cues, are the motivations that trigger

people to respond socially to the computer [24]. Linguistic cues are the text displayed
on the computer screen. When a computer can display human language, people will com-
municate with it in text and naturally respond socially to the computer. Most chatbots
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interact with consumers through text, and consumers then show social tendencies to re-
spond socially to chatbots when confronted with human language. Interactive cues refer
primarily to two-way communication, which is a key feature of interpersonal interaction.
When consumers perceive communication with chatbots as two-way communication, the
more interactive they perceive it to be.

3.2. The impact of chatbots empathic response on consumers’ forgiveness in-
tention. Consumer forgiveness intention refers to the behavioral tendency of consumers
to increase their willingness to rebuild relationships by releasing their negative emotions
and choosing to be considerate and forgiving of mistakes after a service failure. Accord-
ing to social response theory when chatbots provide a series of irrelevant and repetitive
responses, consumers become dissatisfied and may even exacerbate negative emotions,
causing them to be reluctant to interact with the chatbot. In contrast, when chatbots
are given anthropomorphic characteristics and provide precise services, consumers per-
ceive their human-like characteristics as triggering social reactions and positive emotions,
leading to forgiveness of failure.

Empathy is one of the most important emotional intelligence skills in interpersonal
communication. An empathic response from a chatbot fully expresses an understanding
of the customer’s needs and offers a range of remedial options. As a result, consumers
perceive more verbal cues and a strong sense of interaction. When a chatbot gives an
empathic response after a service failure, it allows the consumer to treat the problem in
accordance with interpersonal practices. The consumer will temporarily suppress his or
her negative emotions and communicate with the chatbot in the same friendly manner,
eventually cooperating to resolve the problem [27]. As the problem is resolved, the con-
sumer is likely to forgive the mistake and strengthen their relationship with the merchant.
As a result, the following hypothesis is proposed.

H1: Highly empathic response from chatbots is more likely to increase consumers’
forgiveness intention than low empathic response when it comes to service remediation.

3.3. The mediating role of social presence and trust. Social presence refers to the
psychological perception of the presence of others in mediated communication, perceived
closeness and intimacy with others [30], resulting in multi-channel social interactions
[23]. The social presence studied in this paper refers to the sense of authenticity and
intimacy that arises from consumers’ perception of and identification with the content
of chatbots responses. Social presence theory suggests that the more cues passed in me-
diated communication, the higher the level of perceived social presence, thus giving the
communicator a sense of authenticity similar to face-to-face communication [23]. After
service failure, the chatbot’s empathic response conveys cues to think from the customer’s
perspective, and the content can include verbal cues of text and non-verbal cues of emojis
[31]. Consumers perceive the real presence of the chatbot and thus are likely to devel-
op a high level of social presence. According to social response theory, social presence
motivates consumers to respond positively to chatbots and increases the tolerance level
for mistakes made by the other party. The high social presence induced by the chatbot’s
empathic responses provides customers with a sense of real-life contextual experience and
helps both parties to accurately understand the intention of the communication [27], while
the perceived intimacy of the chatbot’s responses may alleviate the expression of negative
emotions and lead to the likelihood of forgiveness. Therefore, this paper proposes the
following hypotheses.

H2a: Highly empathic response from chatbots generates higher social presence com-
pared to low empathic response when it comes to service remediation.
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H2b: Social presence mediates the effect of chatbots empathic response on consumers’
forgiveness intention.
In the field of marketing, trust is understood as a confidence in the object of a transac-

tion and the psychological process that accompanies trust in the counterparty. The trust
studied in this paper refers to the degree of confidence that consumers hold in the capa-
bilities that chatbots possess. In human-computer interaction, when consumers perceive
that the responses from intelligent service bots are too mechanical and formal, they are
less inclined to continue communicating and generate negative perceptions [30]. Thus,
the use of empathic responses to address consumer dissatisfaction in a timely manner
can alleviate negative perceptions and gradually strengthen positive perceptions of the
chatbot thereby increasing trust. In contrast, the essence of consumer forgiveness is the
pro-social behavior of consumers after they have regained trust. Individuals regain trust in
the brand as a result of remedial measures such as empathetic responses from the at-fault
party, reducing the perceived risk to the brand and demonstrating positive intentions and
behaviors to maintain the relationship. The increase in consumer trust reduces negative
emotions such as avoidance of the service failure party and even attempts to generate
forgiveness out of trust repair considerations [24]. Therefore, the following hypotheses are
proposed in this paper.
H3a: Highly empathic response from chatbots generates higher trust compared to low

empathic response when it comes to service remediation.
H3b: Trust mediates the effect of chatbots empathic response on consumers’ forgive-

ness intention.
Social presence can enhance consumer trust. Firstly, when platforms give consumers

a sense of immersion and rich interactive information, consumers’ trust in the platform
merchant increases [32]. Secondly, the social presence in the platform reduces the social
distance between consumers and merchants, and trust is more likely to be generated [33].
Finally, consumers face uncertainty and perceived risk when shopping online. When they
perceive the presence of others and are in the same interpersonal communication scenario
as others, feelings of interpersonal communication are enhanced and consumer trust in-
creases [30]. Empathic responses are not limited by the specific form of the service entity,
and can adopt interaction methods such as voice, text, and emoticons [31]. All of these
elements create a sense of social presence, making each other feel the emotional expression
of the other. Emotional communication based on both parties will allow consumers to
trust each other and help to alleviate and regulate negative consumer emotions after on-
line service failure, thus gaining consumer forgiveness. Therefore, the following hypothesis
is proposed in this paper.
H4: Social presence and trust play a chain mediating role in the effect of chatbots

empathic response on consumers’ forgiveness intention.

3.4. The moderating role of technology readiness. When a service is remedied, con-
sumers’ behavioral decisions are influenced by their own individual characteristics in ad-
dition to the remedies of the service failure party. Technology readiness is a characteristic-
like individual difference variable that reflects the overall attitude towards the acceptance
of new technology and can have an impact on consumers’ behavioral intentions [34]. The
technology readiness studied in this paper refers to the overall attitude of consumers
towards the adoption of chatbots by e-commerce merchants. Technology readiness con-
sists of both facilitators and inhibitors. Facilitators include optimism and innovation,
where people believe that technology can increase efficiency, improve people’s lives and
lead others to embrace new technologies, reflecting positive attitudes towards technolo-
gy. Inhibitors include discomfort and insecurity, where people feel overwhelmed by the



INT. J. INNOV. COMPUT. INF. CONTROL, VOL.19, NO.5, 2023 1579

complexity of technology and doubt its operability, reflecting negative attitudes towards
technology [34]. The moderating effect of technology readiness on individual behavioral
influences in the Internet environment has been demonstrated. For example, Chang and
Chen found that technology readiness was a moderating variable of consumer shopping
intentions by the ease of use of smart technology, and that consumers with high technol-
ogy readiness were more likely to shop in smart shops where smart technology was easy
to use [35].

Highly technology-ready individuals perceive technology as more useful. They maintain
a positive attitude when it is problematic, and are therefore more attentive to the benefits
of chatbots when it comes to service remediation. They are also more likely to experience
high levels of social presence and trust when confronted with highly empathetic responses
from chatbots, thereby increasing consumer willingness to forgive. Low technology-ready
individuals, on the other hand, are inherently skeptical and distrustful of technology, and
therefore more concerned with the consequences of service failure when it comes to service
remediation. As a result, negative attitudes towards chatbots are enhanced. The positive
effects of empathic responses are diminished, higher levels of social presence and trust
in chatbot empathetic responses are not easily generated, and consumer willingness to
forgive is lower. Therefore, the following hypotheses are proposed in this paper.

H5a: Technology readiness moderates the effect of chatbots empathic response on
consumers’ forgiveness intention.

H5b: Technology readiness moderates the effect of chatbots empathic response on
social presence.

H5c: Technology readiness moderates the effect of chatbots empathic response on
trust.

In summary, the conceptual model is shown in Figure 1. The model differs from existing
research models in two ways. First, existing research has focused on consumer acceptance
and willingness to use chatbots, and few studies have focused on the impact of chatbot
empathic responses on consumer willingness to forgive in a service failure context. Second,
no research has examined the impact of social presence on consumers’ willingness to
forgive. As an important variable in the field of artificial intelligence research, it is worth
examining the various effects of social presence on consumers.

This paper tests all the research hypotheses through 3 experiments and the research
framework is shown in Table 1.

Figure 1. Conceptual model
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Table 1. Research framework

Effect/Hypothesis Study Customer service process
Main effect/H1 Study 1 Pre-sales

Mediated effect/H2a, H2b, H3a, H3b, H4 Study 2 In-sales
Moderated effect/H5a, H5b, H5c Study 3 After-sales

4. Experimental Study 1.

4.1. Pretest. The aim of the pretest was to examine the effectiveness of empathic re-
sponse manipulation in a pre-sales service failure scenario. Referring to Chen et al.’s [36]
experiment, the specific experimental context of purchasing clothes on an e-commerce
platform was selected. The response statements were designed with reference to the cur-
rent experimental materials [24,31,36]. The experimental material was modified to fit
the actual situation. There were no differences between the two experimental materials,
except for the response language after service failure, as described in Appendix 1.
We recruited 63 participants for a fee from Credamo online platform to take part in

pretest [31.7% men; mean age (Mage) = 29 years; standard deviation of age (SDage) =
7.400]. Credamo, an international professional data platform (equivalent to MTurk) that
is well-known in the academic community and acknowledged by prestigious internation-
al journals in fields like management, psychology, and environmental science, offers a
national, extensive data collection service for academics. The questionnaire was set in
Chinese and all participants are Chinese. Subsequent participants were recruited on this
platform. First, participants were randomly grouped to read the experimental material,
with 27 in the low empathic response group and 36 in the high. Then, the participants
were asked to respond to empathic response, demographic information and attention ver-
ification items. The same procedure was used for all subsequent experimental pre-tests.
The five items (see Appendix 4) for empathic response (α = 0.892) were adapted from
Parasuraman et al. [15] and Lv et al. [24]. All items were measured on a 7-point Likert
scale. Independent samples T-test results showed that, participants in the high empath-
ic response group had significantly higher empathic perceptions than those in the low
group [Mlow-empathic = 3.348, Mhigh-empathic = 4.139, t(61) = −2.310, p = 0.024]. Thus, the
manipulation of empathic response was successful.

4.2. Procedure and measures. We recruited 105 participants to take part in a single-
factor (empathic response: high vs. low) between-groups design (34.3% men; Mage = 30
years, SDage = 8.114]. Participants who take part in the pre-test will not be involved
in the formal trial. To avoid the potential influence of participants’ mood, participants
were invited to answer emotion items. The participants were then randomly grouped to
read the experimental material and fill in the questionnaire, with 51 in the low empathic
response group and 54 in the high group. The contents of the high and low empathic
response were the same as the pre-test. The questionnaire included items on empathic
response, consumer forgiveness intention, purchase experience, severity of service failure,
demographic information and attention validation.
The four items for mood (α = 0.840) were adapted from Nenkov and Scott [37]. Em-

pathic response measurement items are the same as the pre-test (α = 0.876). The four
items for forgiveness intention (α = 0.911) were adapted from Finkel et al. [38] and
Fedorikhin et al. [39]. Purchase experience and severity of service failure were measured
using items by Coupey et al. [40] and Hess [41], respectively. Appendix 4 depicts all items.
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4.3. Results. Independent samples T-test results showed that, participants in the high
empathic response group had significantly higher empathic perceptions than those in
the low group [Mlow-empathic = 3.459, Mhigh-empathic = 4.281, t(103) = −3.283, p = 0.001].
Thus, the manipulation of empathic response was successful. There was no significant dif-
ference between groups in participants’ mood [Mlow-empathic = 5.637, Mhigh-empathic = 5.676,
t(103) = −0.200, p = 0.842], in purchase experience [Mlow-empathic = 5.765, Mhigh-empathic =
5.611, t(103) = 0.616, p = 0.539], and in severity of service failure [Mlow-empathic = 3.961,
Mhigh-empathic = 3.463, t(103) = 1.724, p = 0.088]. The potential influence of these three
control variables can be excluded and the manipulation of the variables is successful.

The results of the independent samples T-test showed that consumers’ forgiveness in-
tention was significantly higher in the high empathic response group than in the low
group [Mlow-empathic = 4.500, Mhigh-empathic = 5.037, t(97) = −2.138, p = 0.035]. And
then, this paper tested the effect of empathic response on consumers’ forgiveness inten-
tion when controlling for the participants’ gender, age, education, occupation, and income
through an analysis of covariance (ANCOVA), and the results remained consistent with
the independent samples T-test. That is, consumers’ forgiveness intention was significant-
ly higher in the high empathic response group than in the low group [Mlow-empathic = 4.454,
Mhigh-empathic = 5.080, F(1, 98) = 6.470, p = 0.013]. Therefore, H1 was supported.

4.4. Discussion. Experiment 1 initially verified the effect of empathic response on con-
sumers’ forgiveness intention in a pre-sales service failure scenario. However, Experiment
1 only examined pre-sales service failure scenarios, and further validation is needed in
subsequent stages of customer service (e.g., in-sales service failure scenarios). Based on
this, Experiment 2 will further investigate the mediating effects of social presence and
trust in the context of in-sales service failure.

5. Experimental Study 2.

5.1. Pretest. We recruited 80 participants for a fee to take part in pretest (43.8% men;
Mage = 30 years, SDage = 6.729]. 40 participants were for the low empathic response group
and 40 for the high empathic response group. Independent samples T-test results showed
that, consumers’ empathic perceptions (α = 0.870) was significantly higher in the high
empathic response group than in the low group [Mlow-empathic = 4.020, Mhigh-empathic =
4.835, t(78) = −3.070, p = 0.003]. Thus, the manipulation of empathic response was
successful.

5.2. Procedure and measures. We recruited 193 participants to take part in a single-
factor (empathic response: high vs. low) between-groups design (42% men; Mage = 30
years, SDage = 6.843]. To avoid the potential influence of participants’ mood, participants
were invited to answer emotion items. The participants were then randomly grouped to
read the experimental material (Appendix 2) and fill in the questionnaire, with 96 in the
low empathic response group and 97 in the high group. The questionnaire included items
on empathic response, consumer forgiveness intention, social presence, trust, purchase
experience, severity of service failure, demographic information and attention validation.

The items measuring mood (α = 0.943), empathic response (α = 0.872), forgiveness
intention (α = 0.874), purchase experience, and severity of service failure were the same
as in Experiment 1. The three items for social presence (α = 0.915) were adapted from
[30]. Empathic response measurement items are the same as the pre-test (α = 0.876).
The three items for trust (α = 0.895) were adapted from [33].
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5.3. Results. Independent samples T-test results showed that, consumers’ empathic per-
ceptions were significantly higher in the high empathic response group than in the low
group [Mlow-empathic = 4.210, Mhigh-empathic = 5.087, t(181) = −5.345, p < 0.001]. Thus,
the manipulation of empathic response was successful. There was no significant differ-
ence between groups in participants’ mood [Mlow-empathic = 5.292, Mhigh-empathic = 5.366,
t(191) = −0.355, p = 0.723], in purchase experience [Mlow-empathic = 5.844, Mhigh-empathic =
5.784, t(191) = 0.365, p = 0.716], and in severity of service failure [Mlow-empathic = 3.635,
Mhigh-empathic = 3.309, t(191) = 1.895, p = 0.060]. The potential influence of these three
control variables can be excluded and the manipulation of the variables is successful.
The results of the independent samples T-test showed that consumers’ forgiveness in-

tention was significantly higher in the high empathic response group than in the low group
[Mlow-empathic = 5.148, Mhigh-empathic = 5.613, t(191) = −3.319, p = 0.001]. Therefore, H1
was again supported.
The results of the independent samples T-test showed significant differences between

groups for both social presence and trust. Consumers’ social presence was significantly
higher in the high empathic response group than in the low group [Mlow-empathic = 4.028,
Mhigh-empathic = 5.117, t(179) = −5.306, p < 0.001]. Therefore, H2a was supported. Con-
sumers’ trust was significantly higher in the high empathic response group than in the
low group [Mlow-empathic = 4.517, Mhigh-empathic = 5.447, t(170) = −5.441, p < 0.001].
Therefore, H3a was supported.
We used a bootstrap analysis to assess mediation effect, relying on 5,000 bootstrap

samples with a 95% confidence interval (CI) and Model 6 in PROCESS. This model took
empathic response as the independent variable, social presence and trust as the sequential
mediating variables, and forgiveness intention as the dependent variable. Table 2 depicts
the results. We found a positive effect [β = 0.270, CI95 = (0.126, 0.465), not including 0]
of empathic response on forgiveness intention through social presence and a positive effect
[β = 0.085, CI95 = (0.010, 0.173), not including 0] of empathic response on forgiveness
intention through trust. Meanwhile, the sequential mediation via social presence and
trust was also significant [β = 0.173, CI95 = (0.071, 0.309), not including 0]. Notably,
the direct effect of empathic response on forgiveness intention was no longer significant
[CI95 = (−0.293, 0.169), including 0], demonstrating that social presence and trust play a
complete mediating role. The findings thus support H2b, H3b and H4.

Table 2. Mediating effects of social presence and trust

Effect type Effect SE T-statistics p-value
95% CI

LLCI ULCI
Direct effect −0.062 0.117 −0.532 0.595 −0.293 0.169
Indirect effect
ER→SP→FI 0.270 0.085 − − 0.126 0.465
ER→TR→FI 0.085 0.042 − − 0.010 0.173

ER→SP→TR→FI 0.173 0.062 − − 0.071 0.309
Notes: ER = Empathic Response, SP = Social Presence, TR = Trust, FI = Forgiveness Intention

5.4. Discussion. Experiment 2 again validated the main effect of empathic response on
forgiveness intention in an in-sales service failure scenario, and verified the mediating
effects of social presence and trust. However, the first two experiments did not ensure
consistent response word counts and neither examined the effect of individual character-
istics. Therefore, Experiment 3 will explore the moderating effect of technology readiness
based on ensuring a consistent number of words in chatbots responses.
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6. Experimental Study 3.

6.1. Pretest. We recruited 77 participants for a fee to take part in pretest (42.9% men;
Mage = 30 years, SDage = 5.432]. 38 participants were for the low empathic response group
and 39 for the high empathic response group. Independent samples T-test results showed
that, consumers’ empathic perceptions (α = 0.887) was significantly higher in the high
empathic response group than in the low group [Mlow-empathic = 4.521, Mhigh-empathic =
5.103, t(67) = −2.271, p = 0.026]. Thus, the manipulation of empathic response was
successful.

6.2. Procedure and measures. We recruited 275 participants to take part in a 2 (em-
pathic response: high vs. low) × 2 (technology readiness: high vs. low) between-subjects
design (34.2% men; Mage = 30 years, SDage = 5.549]. To avoid the potential influence of
participants’ mood, participants were invited to answer emotion items. The participants
were then asked to answer the technology readiness items and were randomly grouped to
read the experimental material (Appendix 3) and fill in the questionnaire, with 133 in the
low empathic response group and 142 in the high group. The questionnaire included items
on empathic response, consumer forgiveness intention, social presence, trust, purchase ex-
perience, severity of service failure, demographic information and attention validation.

The items measuring mood (α = 0.911), empathic response (α = 0.872), forgiveness
intention (α = 0.876), social presence (α = 0.894), trust (α = 0.894), purchase experience,
and severity of service errors were the same as in Experiment 2. Technology readiness was
measured with reference to modified technology readiness scale from Parasuraman and
Colby [42], resulting in 10 items. An exploratory factor analysis (KMO= 0.891, p < 0.001)
was conducted on these 10 items, indicating that a factor analysis was appropriate. The
factor analysis extracted 2 factors with a total variance explained of 59.076%. However,
one item had a factor loading of 0.396, which was less than the minimum criterion of
0.5, and was therefore removed. After deletion, the total variance explained increased
to 63.715%, leaving 4 items for the motivator and 5 items for the inhibitor, and the
subsequent analysis was conducted using a scale containing these 9 items. The Cronbach’
α for the two dimensions was 0.771 and 0.853, respectively, and the overall Cronbach’ α
for the scale was 0.869, indicating good internal consistency of the scale.

6.3. Results. Independent samples T-test results showed that, consumers’ empathic per-
ceptions were significantly higher in the high empathic response group than in the low
group [Mlow-empathic = 4.483, Mhigh-empathic = 4.932, t(273) = −3.176, p = 0.002]. Thus,
the manipulation of empathic response was successful. There was no significant differ-
ence between groups in participants’ mood [Mlow-empathic = 5.575, Mhigh-empathic = 5.583,
t(273) = −0.054, p = 0.957], in purchase experience [Mlow-empathic = 5.737, Mhigh-empathic =
5.965, t(257) = −1.900, p = 0.059], and in severity of service failure [Mlow-empathic = 3.526,
Mhigh-empathic = 3.430, t(273) = 0.629, p = 0.530]. The potential influence of these three
control variables can be excluded and the manipulation of the variables is successful.

The questionnaire in Experiment 3 contained items measuring all variables and was
tested for the same main and mediating effects that had been verified in the two previous
experiments. The following section focuses on the test for moderating effects of technology
readiness.

We measured the technology readiness of all participants. The inhibitor items values
were reverse scored and the mean of all technology readiness items values of the pooled
sample was used as the segmentation criterion [42]. Those greater than the mean were
considered to be in the high technology readiness group and those less than the mean
were considered to be in the low group.
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We used a bootstrap analysis to assess moderation effect, relying on 5,000 bootstrap
samples with a 95% confidence interval (CI) and Model 1 in PROCESS. This model took
empathic response as the independent variable, technology readiness as the moderating
variable. Consumers’ forgiveness intention, social presence and trust were taken as the
dependent variables, respectively. The results showed that technology readiness moderat-
ed the effect of empathic response on social presence (p = 0.033). As shown in Figure 2,
the effect of empathic response on social presence was significant in the high technology
readiness group [β = 0.861, CI95 = (0.460, 1.261), not including 0], and high empathic
response significantly enhanced consumers’ social presence compared to low empathic re-
sponse [Mlow-empathic = 4.569, Mhigh-empathic = 5.430, t(156) = −4.603, p < 0.001]. In the
low technology preparation group, the effect of empathic response on social presence was
not significant [CI95 = (−0.270, 0.658), including 0]. However, technology readiness did
not moderate the effect of empathic responding on forgiveness intention (p = 0.152) and
trust (p = 0.054). Thus, H5a and H5c were not tested.

Figure 2. Crossover effect between empathic response and technology readiness

We used a bootstrap analysis to assess moderated mediating effect of social presence,
relying on 5,000 bootstrap samples with a 95% confidence interval (CI) and Model 83
in PROCESS. This model took empathic response as the independent variable, social
presence as the mediating variable, forgiveness intention as the dependent variable, and
technology readiness as the moderating variable. The results showed that there was a
moderated mediating effect of social presence [β = 0.093, CI95 = (0.004, 0.232), not in-
cluding 0]. The moderated mediating effect of social presence was significant in the high
technology readiness group [β = 0.119, CI95 = (0.037, 0.240), not including 0] but not
significant in the low technology readiness group [CI95 = (−0.047, 0.115), including 0]. In
addition, the moderated sequential mediating effect of social presence and trust was also
significant [β = 0.159, CI95 = (0.010, 0.323), not including 0]. The moderated sequential
mediating effect of social presence and trust was significant in the high technology readi-
ness group [β = 0.205, CI95 = (0.105, 0.319), not including 0] but not significant in the
low technology readiness group [CI95 = (−0.075, 0.171), including 0]. In summary, H5b
was tested.
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6.4. Discussion. Experiment 3 verified the moderating effect of technology readiness in
an after-sales service failure scenario. It was found that the mechanism of chatbots em-
pathic response was more significant among consumers with high technology readiness.
The results of Experiment 3 effectively supported H5b, but H5a and H5c were not ef-
fectively supported. Specifically, technology readiness moderates the effect of empathic
response on social presence. However, the moderating effect of technology readiness on the
effect of empathic response on forgiveness intention and trust are not significant, possibly
because low technology readiness inhibits forgiveness and trust generation.

7. General Discussion.

7.1. Conclusions. We investigate the effect of chatbots empathic response on consum-
ers’ forgiveness intention in e-commerce environment through scenario experimental stu-
dy. The following conclusions were obtained. Firstly, the results of the pre-sales service
context in Experiment 1 showed that high empathic response increased consumers’ for-
giveness intention more than low empathic response. Secondly, the results of the in-sales
service context in Experiment 2 also validated the main effect of Experiment 1 and fur-
ther demonstrated that social presence and trust fully mediated the effect of empathic
response on forgiveness intention. Thirdly, the results of the after-sales service context
study in Experiment 3 validated the main and mediating effects of the two previous
experiments and further confirmed that technology readiness moderated the effect of em-
pathic response on social presence, but not significantly in the effect of empathic response
on forgiveness intention and trust. Specifically, among consumers with high technology
readiness, high empathic response led to higher social presence and thus higher trust and
willingness to forgive compared to low empathic response. Among consumers with low
technological readiness, there was no difference in the effect of high and low empathic
responses on social presence.

7.2. Theoretical implications. First, this paper explores the remediation mechanism
of chatbots’ empathetic replies, which expands the existing research system of AI service
remediation. Previous studies have focused on consumers’ willingness to accept and use
chatbots and the positive effect of empathy in the case of successful human-computer
interaction. However, consumers’ willingness to forgive in the case of service failure has
not been paid attention to. Chatbot service failures will inevitably lead to consumers’
negative emotions, which will lead to adverse consequences. Eliminating consumers’ neg-
ative emotions and obtaining their forgiveness will have a positive impact on subsequent
use intention and purchase intention, which should become an important research issue.
In this paper, we introduced empathic response into the service remediation of chatbots,
making up for the lack of human touch in chatbots. Chatbot can obtain consumers’ for-
giveness by eliminating negative emotions through empathic response, broadening the
idea of AI service remediation and enriching the application context of AI.

Second, this study combines social presence, an important factor influencing consumer
behavior in virtual scenarios, with trust, an important factor influencing consumer be-
havioral intentions in relationship quality, to build a model of the mechanism of empathic
response. Existing studies have confirmed the influence of trust on consumers’ willingness
to forgive, but have not paid attention to the influence of social presence on consumers’
willingness to forgive, nor have they focused on the chain effect of social presence and
trust. Social presence is an important perceptual factor in human-computer interaction,
which has an impact on consumers’ psychological perception and behavioral intention.
Therefore, it is necessary to study its role in the mechanism of empathic response in
chatbots. In this study, we not only validate the common path of trust on consumers’
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willingness to forgive, but also verify the impact of social presence on consumers’ will-
ingness to forgive, and further extend the application of social presence in the context of
artificial intelligence, providing a reference for future intelligent services.
Finally, this study uses technology readiness as a moderating variable, broadening the

application range of technology readiness. Existing studies have focused on technology
readiness as an antecedent to technology use, but less on the moderating effect of technol-
ogy readiness. Where research has been conducted on the moderating effect of technology
readiness, scholars have tended to only examine the moderating effect of a certain factor
of technology readiness, for example, only the moderating effect of optimism factor in
technology readiness. However, in this paper, factors related to technology readiness were
taken into account to ensure the integrity of the technology readiness variable. In this
study, we found that technology readiness moderates the effect of chatbot empathic re-
sponse on social presence, and also moderates the chain mediating effect of social presence
and trust, extending the scope and context of technology readiness applications.

7.3. Managerial implications. First, e-commerce merchants introduce chatbots for
service with attention to service failure and recovery. Chatbots service failures are in-
evitable. Merchants need to be concerned about whether they can independently and
promptly remedy service failures and, most importantly, eliminate the negative emotions
that they bring to consumers. Empathy is tried and tested as the simplest, most con-
venient and easy to implement and operate emotional intelligence capability. Merchants
need to focus on the empathic remediation capabilities of chatbot systems.
Secondly, companies can use empathic chatbots to communicate effectively with con-

sumers. This study confirms that empathic responses can enhance consumers’ social pres-
ence and lead to trust and willingness to forgive. The language of the empathic responses
of the chatbot was also designed with language expression in mind. Therefore, merchants
can use chatbots with the same expressions and phrases as in everyday interpersonal in-
teractions to enhance consumers’ social presence and trust in customer service to solve
problems, helping to improve human-computer interaction.
Third, companies need to provide multiple service channels based on consumer traits.

The results of this study show that high technology-ready consumers are more likely to
be willing to forgive chatbot empathic responses, while low-technology-ready consumers
show no difference in remediation performance for chatbot empathetic responses. There-
fore, merchants can differentiate between technology-ready consumers through their daily
conversations with chatbots, use big data memory analysis to identify low-technology-
ready consumers, and open a manual fast track directly for them to improve service
efficiency.

7.4. Limitations and research prospects. Due to the limitations of the research con-
ditions and methods, there are still many shortcomings in this study that need to be
further developed. Firstly, this study used a situational experimental method, in which
the subjects were put into a fixed situation through a picture display and then answered
the measurement items to obtain the results, which may affect the external validity of this
study. In the future, the research hypothesis could be manipulated through field experi-
ments or simulated chatbots service. Secondly, this study only examined the expressions
of text in chatbots service, while chatbot, as an emerging application technology, has other
expressions such as appearance and voice intonation, which could be further explored to
see whether different expressions of chatbots would bring different service effects. Thirdly,
the dependent variables can be extended. This study focuses on the forgiveness intention
that can fundamentally eliminate consumers’ negative emotions, but does not consider
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the subsequent behavior of consumers after forgiveness. Whether consumers’ willingness
to repurchase or word-of-mouth after forgiving a failed service can be further investigated.
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Appendix 1: Overview of Experimental 1 manipulations

High empathic response Low empathic response

Scenario

Suppose you are going to buy a black running jacket as a gift for a friend. You
choose one in the online store, and then contact the chatbot to inquire about
the size. After you click to contact customer service, the chatbot sent you “Hi,
welcome to our Sport Messenger! I am a chat assistant Alice and I will serve you
during your shopping process. What can I help you?”. You ask “Hi, 170 cm tall,
weigh 60 kg, what size should I choose for this one?”. Then, the chatbot replies:

First
response

Sorry, Alice fails to answer your ques-
tion. Don’t worry, I suggest you select
the item you wish to enquire about.

Alice fails to answer your question,
please select the item you wish to en-
quire about.

You immediately select the product link, and then the chatbot replies:

Second
response

Dear customer, although you may feel
a little irritated, can you redescribe the
problem again?

Dear customer, please redescribe the
problem.

After you repeat the above query, the chatbot replies:

Third
response

You can choose from the following size
chart for this product. I will work harder
to be your smart service assistant and
help you at any time. I wish you a happy
shopping.

You can choose from the following size
chart for this product. I wish you a hap-
py shopping.

Appendix 2: Overview of Experimental 2 manipulations

High empathic response Low empathic response

Scenario

Suppose you bought a black running jacket as a gift for a friend at an online store.
However, the seller has not shipped the goods for a long time, so you contacted
the chatbot of the online store to urge the delivery. After you click to contact
customer service, the chatbot sent you “Hi, welcome to our Sport Messenger! I
am a chat assistant Alice. I will serve you during your shopping process. What
can I help you?”. You ask “Hi, why hasn’t the running jacket I bought the day
before been shipped yet?”. Afterwards, the chatbot replied, “Dear customer, our
order is delivered by the logistics company of the brand owner, generally sutong
express and so on and the timeliness is guaranteed”. You keep asking “I’m asking
why the order hasn’t shipped yet?”. At this time, the chatbot replies:

First
response

Sorry for not answering your question
accurately. I understand that you may
be a little impatient now, but please give
me another chance to serve you. Please
choose an order!

Sorry for not answering your question
accurately. Please choose an order!

You immediately send the order number, and then the chatbot replies:

Second
response

Dear customer, the product will be sent
to you tomorrow. I hope this mistake
did not affect your mood.

Dear customer, this order will be dis-
patched tomorrow.

You then send “Process as soon as possible”. The chatbot replies:

Third
response

Ok. I will help you at any time, and re-
member to contact me anytime if you
need.

Ok. Thank you for your understanding
and support.
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Appendix 3: Overview of Experimental 3 manipulations

High empathic response Low empathic response

Scenario

Suppose you bought a black running jacket in size L as a gift for your friend. Five
days later, the friend received a jacket in size M. After trying it on, it was indeed
inappropriate, but the style was what your friend liked. So, you contacted the
online store chatbot changes size. After you click to contact customer service, the
chatbot immediately sent you “Hello, welcome to our Sport Messenger! I am a
chat assistant Alice. I will serve you during your shopping process. What can
I help you?”. You ask “Hello, the size of the jacket you sent is wrong”. Then,
the chatbot replies “Dear customer, the store products are generally normal sizes,
and I suggest you refer to the size chart to buy”. You continue to ask, “I mean
the size of the jacket is wrong, and I want to exchange”. At this time, the chatbot
replies:

First
response

I know you must feel I have not respond-
ed to you seriously. Please choose an or-
der!

Dear customer, I am sorry that this
service was not completed successfully.
Please choose an order!

You immediately send the order number, and then the chatbot replies:
Second
response

Alice is happy to help you, please click
https://12345.cn to exchange.

Dear customer, you can click https://
12345.cn to apply for an exchange.

You then send “Applied, please deal with it as soon as possible”. The chatbot
replies:

Third
response

Ok. I will help you at any time, and re-
member to contact me anytime if you
need.

Ok. If you have any questions, you can
consult again. Thank you for your un-
derstanding and support.

Appendix 4: Overview of measures

Construct Item Source

Empathic
response

The chatbot understood my specific needs when responding to me.
This chatbot gave me individualized attention when responding to
me.
This chatbot was available to respond to me at any time.
This chatbot was putting me at the center of its response.
This chatbot thought from my point of view when responding to
me.
(1 = strongly disagree, 7 = strongly agree)

[15,24]

Forgiveness
intention

I understand the failure.
I accept the failure.
I will forgive the failure.
I will give the merchant a new chance to rebuild our relationship.
(1 = strongly disagree, 7 = strongly agree)

[38,39]

Social
presence

I felt a sense of human contact when interacting with the chatbot.
I felt a sense of sociability when interacting with the chatbot.
I felt a sense of warmth when interacting with the chatbot.
(1 = strongly disagree, 7 = strongly agree)

[30]

Trust

I think the chatbot has the necessary abilities to carry out its work.
I think the chatbot has sufficient experience to carry out its work.
I think the chatbot has the necessary resources to carry out its
work.
(1 = strongly disagree, 7 = strongly agree)

[33]

Continued
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Technology
readiness

Chatbots give me more freedom to shopping.
Chatbots give me more control over shopping process.
Chatbots make me more productive in shopping.
In general, I am among the first in my circle of friends to contact
chatbots.
I can usually figure out new chatbots services without help from
others.
When I get technical support from chatbots, I sometimes feel as if
I am being taken advantage of by someone who knows more than I
do.
Chatbots’ technical support lines are not helpful because they don’t
explain things in terms I understand.
Sometimes, I think that chatbots are not designed for use by ordi-
nary people.
Chatbots lower the quality of relationships by reducing personal
interaction.
I do not feel confident doing business with a place that can only be
reached chatbots.
(1 = strongly disagree, 7 = strongly agree)

[42]

Mood
Sad/Happy, Bad mood/Good mood, Irritable/Pleased
Depressed/Cheerful (1 = bias to the left negative emotions,
7 = bias to the right positive emotions)

[37]

Purchase
experience

I had a similar purchase experience (1 = strongly disagree,
7 = strongly agree)

[40]

Severity of
service failure

I think the severity of this service failure is (1 = not at all, 7 = very
much)

[41]
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