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More Polite, More Immoral:
How Does Politeness in Service Robots Influence Consumer

Moral Choices?

Abstract

Service robots are increasingly communicating with consumers in a more human-like manner,
such as politeness language strategy. However, it has remained unknown whether consumers
follow the same ethical standards and norms in interactions with non-human service
providers as they do in traditional interpersonal relationships. Therefore, in this paper across
four studies (3 vignette-based experiments and 1 interview) to examine the main and
interaction effect of robot politeness and consumers’ self-construal types (independent vs.
interdependent) on consumers’ moral choices as well as the mediating effects of perceived
threat and empathy. The results indicate that independent self-construal (vs. interdependent
self-construal) consumers are more likely to exhibit unethical behavioral intentions when
interacting with a service robot that communicates in a polite way, as it increases perceived
threat (vs. perceived empathy) among these consumers. The findings of this paper contribute
to the fields of human-computer interaction, service marketing, consumer psychology, and
communication by providing valuable empirical evidence on how the politeness of robot
communication influences consumers’ ethical values and moral choices. In addition, the
findings offer valuable practical implications for robot designers, service providers, and
marketers.

Keywords: Consumer citizenship, FEthical consumption, Service marketing,

Anthropomorphism, Ethical dilemma
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1. Introduction

In order to satisfy customers and improve decision quality, the service industry has made
great efforts to facilitate service automation, standardization and systematization of its
adopted technologies and systems (Gonzalez-Aguirre et al., 2021; Wirtz et al., 2021). With
the aid of digital and computing technologies, service systems are evolving to become more
intelligent, human-like, and personalized (Belanche et al., 2024; Vatanhah et al., 2024).
Consumers are gradually developing new consumption habits and adapted to technological
interactions in service sectors such as hospitality, banking, delivery services, and consulting
(Wirtz et al., 2021). Increasing emerging evidence indicates that consumers may not adhere
to moral standards and societal norms specific to cultural and social contexts, making
decisions that are considered to violate ethical principles in conventional interpersonal
relationships (Kipnis et al., 2022); to a large extent due to the lack of fear of being morally
condemned and judged by unbiased, non-human entities (Giroux et al., 2022).

Whether consumers consider ethics-related aspects in their consumption choices is a
central topic in the field of ethical consumption. Different views on ethical consumption have
emerged, such as those that view consumption itself as an object of moral evaluation (Barnett
et al., 2005), as seen in debates surrounding consumerism and overconsumption. Ethical
consumption can also be recognized as a moral and political means of action (Barnett et al.,
2005; Toti & Moulins, 2016). For instance, consuming counterfeit products is typically
regarded as unethical and even illegal in many countries due to violations of intellectual
property rights. However, in quite a lot of economically developing nations, consumers may
view counterfeit products as a way to access affordable goods and the consumption choice is
socially acceptable. The view in this paper considers ethical consumptions as the consumer’s
conscious and deliberate decision to make certain choices due to own moral beliefs and
values (Matten & Crane, 2004). For example, whether the consumption decision would be
consistent with a set of ethical principles and values within particular social and cultural
contexts (Stylidis et al., 2022). Consumption choices that violate generally accepted norms of
conduct, often for personal gain or convenience, causing problems and losses for others such
as other consumers, service and product providers and firms are typically considered
‘unethical’ (Fullerton & Punj, 2004). In this view, whether a consumption choice is ethical
largely depends on whether it considers factors such as fairness, justice, and common good.
However, opportunism often undermines these ideals via prioritizing self-interest. The

contemporary principles of relationship and service marketing and consumer-centric service
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offerings can inadvertently foster opportunistic behavior (Kipnis et al., 2022), and with this
tendency even increasing when one of the subjects in the relationship is non-human such as
service robots (Belk, 2021). For example, consumers may perceive more opportunities to
exploit situations for personal benefits and gain, prioritizing their self-interest when dealing
with non-human staff or robotic service providers. In this paper, we do not intend to evaluate
opportunistic behavior as good or bad, but rather to use this opportunistic mechanism to
uncover people's intentions to violate generally accepted norms of conduct when interacting
with non-humans.

Greater concerns arise when service robots are designed to be more anthropomorphic,
both in physical appearance and behavior, such as adhering to social norms and order. In such
cases, opportunistic behavior may be triggered, as the perceived risks and costs seem lower
compared to interactions with humans. One common practice in the design of service robots
is the integration of politeness into interactions, especially in chat-based conversations, which
is seen as a reflection of adhering to generally social communication paradigms. Politeness
serves as a fundamental social norm in interpersonal relationships, designed to mitigate the
risk of a ‘threatening face’ (Goffman & Best, 1967)—a situation in which an individual
perceives their social identity or self-image is being challenged. In our modern society,
technology, machines, and information systems permeate every facet of our lives.
Consequently, individuals have the tendency to extend this social norm to encompass the
realm of interactions between humans and other non-human entities. Therefore, when
considering forming a relationship between humans and a machine/system, politeness has
been employed as one of the most important anthropomorphic traits, and is often reflected in
both communication and behavior. Emerging studies have examined the role that politeness
plays in human-robot interactions (Carolus et al., 2019; Williams et al., 2020; Zhu & Kaber,
2012), and the results seem to be inconsistent. On one hand, the studies of polite robots have
revealed their potential to significantly enhance the overall interaction experience,
particularly when these robot’s express empathy, concern, and offer timely apologies for
interruptions (Zhu & Kaber, 2012). Conversely, findings from other empirical studies have
indicated that robot politeness may not consistently yield positive effects, and in some cases,
might even have a negative impact. For example, the Computer as Social Actors (CASA)
study argued that politeness does not produce positive feedback in task-related contexts
(Carolus et al., 2019). A study of social bot wakeup words showed that while “Hey bot” can
help alleviate users’ privacy concerns, it can also train users to be rude to service bots, and by

extension, to humans (Williams et al., 2020). Such contradictory results increase the
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difficulty for understanding whether consumers’ perceptions towards the politeness of robots
in the service context lead to violating the socially accepted norms, especially when facing
humanoid robots. It is still unknown whether service robots that communicate and interact
with consumers are or should be treated equally by people.

In addition, the inconsistent findings of previous studies may lead to differences in
consumer perceptions of service robots, reveal a variety of consumer perceptions of service
robots’ presence (Belanche et al., 2020), and result in differences in their choices and
behaviors. These distinctions in human perceptions of service robots can be explained by the
theory of self-construal (Markus & Kitayama, 1991) and the theory of mind perception (Gray
et al., 2007). Specifically, consumers with interdependent self-construal are more likely to
form a relationship with a service robot when they perceive a human mind in their interaction
with the robot (Uysal et al., 2022). In contrast, consumers with independent self-construal
lose their perceptions of uniqueness when service robots have human qualities, thereby
increasing the consumers’ perceived level of threat and also their potential for unethical
behavior toward service robots (Kim et al., 2022). The theory of self-construal can also
provide a robust foundation for the inconsistent views found in the field of service robots.

To address the research gap regarding whether and how the politeness of service robots
may influence consumers’ moral choices, this paper conducts three vignette-based
experiments in different service contexts including supermarkets and restaurants. In these
experiments, consumers are asked to imagine interacting with a physical robot in a service
setting and making decisions involving ethical dilemmas such as paying for products, using
product discount coupons and paying for additional items in food orders, where they are
presented with opportunistic choices that may negatively impact on the service providers
such as causing potential economic losses. We would like to emphasize that moral standards
and principles are profoundly influenced by cultural values and social norms. In the cultural
context of China (where the participants in the four studies were Chinese consumers), which
is characterized by collectivism (vs. individualism), long-term orientation (vs. short-term),
and restraint (vs. indulgence), as outlined by Hofstede’s 6-D model of national culture,
prioritizing self-interest is generally viewed as ‘unethical’ in moral choice. The main and
interaction effects of consumer self-construal (independent vs. interdependent) and the
politeness of the service robot (yes vs. no / control) were further examined, along with the
psychological mechanisms involving perceived threat (resistance path) and empathy
(normalized path) toward the service robot. An additional interview study was conducted to

validate the external validity of the findings in real-life settings. The four studies in this paper,
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which combine both qualitative and quantitative methods, make significant contributions to
the research fields of technology-facilitated services, consumer psychology, and
communication science by providing valuable empirical evidence regarding how consumer
self-construal would interact with politeness of service robots on influencing moral choices.
Additionally, this paper also offers practical implications to practitioners who aim to employ
service robots to improve service quality and consumer literacy while mitigating potential

loss, especially in the cultural context of China.

2. Theoretical Background and Hypothesis Development
2.1. Consumer (Un)ethical Behavior

Understanding whether behavior is ethical or unethical can garner many contemporary
debates and long discussions, as this question has been asked throughout human life.
Although the norms of behavior in society and the development of people’s moral sense may
vary depending on the specific place, culture, and time of their formation (Rest, 1986), there
are established ethical paradigms that focus on either following duties or on outcomes. From
the duty-based deontological point of view where pre-established frameworks and rules are
set and where it is important to consider the means to the end, unethical action is defined as
behavior that does not conform to the social norms widely accepted by the human community
(Tlili et al., 2024).

Unethical behavior among consumers is a well-established research field in service
research, which is generally captured by several related concepts, including customer
misbehavior (Fullerton & Punj, 2004), the jaycustomer concept (Harris & Reynolds, 2004),
and customer opportunism (Wirtz & McColl-Kennedy, 2010). Customer misconduct is
defined as behavior that intentionally violates generally accepted norms of behavior in
consumption situations (Fullerton & Punj, 2004). Jaycustomers who deliberately act in a
thoughtless or offensive way can be categorized as oral or physical abusers, property abusers,
undesirable and vindictive customers, service workers, compensation letter writers, and
sexual predators (Harris & Reynolds, 2004). Customer opportunism is defined as seeking
self-interest with guile, searching for opportunities for personal gain, whether by maximizing
it or minimizing losses (Wirtz & McColl-Kennedy, 2010). Although prioritizing self-interest
in itself may not be seen as something malicious and harmful, it is worth considering this
mechanism when investigating the issues of identifying potential opportunities for consumers
to break established rules in a particular society, time, and culture. For instance,

environmental factors such as an unstructured retail environment, service exclusion, social
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acceptability (Mills & Groening, 2021), and service provision by service robots (vs. human

staff) have been found to lead to opportunistic behavior.
2.2. (Humanoid) Service Robots

Over the past few years, there has been a growing consumer demand for convenience and
personalized services, accelerating the growth of service robot use (Lv et al., 2024)%. Service
robots are a system-based machine that embeds artificial intelligence into an entity. Through
training data and models, the robot learns solutions, and interacts, communicates, and
provides services to customers (Chang & Kim, 2022). Service robots may be digital or
physical in form (Davenport et al., 2020). This research focuses on physical service robots
serving consumers as frontline workers in real business scenarios.

In light of the development of human interaction with service robots, the research focus
is gradually shifting towards the investigation of the impact of service robot characteristics on
consumer responses (Gonzalez-Aguirre et al., 2021; Hyun et al., 2022) as presented in Table
1. For instance, service robots’ characteristics such as usefulness, social capability, and
appearance could impact consumers’ anticipated service quality (Song & Kim, 2022).
Customer satisfaction could depend on the alignment between the robot’s functionality and
the firm’s orientation (Chang & Kim, 2022). Language capabilities are also crucial for
effective interaction between service robots and customers (Letheren et al., 2021). Much
research (Han et al., 2023; Holthdwer & van Doorn, 2023; Kim et al., 2019; Mende et al.,
2019; Song et al., 2024) focuses on the humanoid or human-like features of service robots,
known as anthropomorphism—the attribution of human traits to non-human entities.
Anthropomorphic features can enhance user-robot interaction, improve perceived empathy,
and reduce psychological distance (Li & Sung, 2021; Pelau et al., 2021). However, humanoid
robots may evoke discomfort, known as the “‘uncanny valley’ (Yam et al., 2021), when their
resemblance to humans is close but imperfect.

Consumer ethics is an emerging and important research area in the context of service
robots, driven by the growing focus on responsible and ethical consumption. A fundamental
question is how consumers perceive and experience interactions with service robots, and
whether these perceptions influence their moral choices (Sun & Wang, 2022). There are

concerns that the perceived risks and costs of interacting with a service robot would be lower

1 Global service robotics market revenue increased from $23.4 billion in 2020 to $31.8 billion in 2023 (Statista,
2024). The market size for service robots is projected to have a compounded annual rate growth of 36.39%
during 2024-2032 (RenubResearch, 2024)
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than interacting with humans, so there may be a chance to engage in opportunistic behavior.
For example, previous research have already found that non-human agents increase the
propensity to engage in cheating, dishonest and aggressive behavior in the presence of Al
(LaMothe & Bobek, 2020), and also in unethical consumer behavior due to a decrease in
anticipatory guilt (Giroux et al., 2022; Kim et al., 2022). In addition to exploring the
underlying psychological mechanisms between interactions with service robots and consumer
moral choices, it is also important to investigate the boundary conditions and factors that
influence this relationship. Individual-related factors have been considered as one of the most
important aspects influencing perceptions and attitudes towards adoption of emerging
technologies including service robots (Belanche et al., 2020; Flavian & Casald, 2021). While
traditional demographic factors have been widely discussed as moderators in the existing
literature (e.g., Ayyildiz et al., 2022; Ivanov et al., 2018; Ivanov et al., 2020), less attention
has been given to factors related to personal beliefs and values associated with social

interaction.
*** Insert Table 1 about here ***
2.3. Service Robot Politeness

In a general sense, politeness can be defined as socially correct behavior that demonstrates an
understanding and concern for others’ feelings (Cambridge Dictionary, n.d.). The display of
politeness is mainly inherent in subjects who possess psychological characteristics and minds.
Firstly, those who exhibit the behavior should have the intention to act in a particular way.
Secondly, politeness contributes to establishing certain relationships between subjects, which
is reflected in the interaction experience. Politeness between individuals reflects and regulates
social distances, and presents a social norm that promotes social control and group coherence
(Stephan et al., 2010), as well as establishing and strengthening the moral principles in
ourselves and others.

One of the aims of politeness is to mitigate threatening behavior, which can be achieved
through several politeness strategies (Holtgraves & Joong-Nam, 1990). For example, positive
politeness represents a personal communication strategy, such as using abbreviations or
nicknames to indicate intimacy. Conversely, negative politeness represents an impersonal
communication strategy, such as using more formal language to show respect (Sundar et al.,
2020). Previous studies have shown that positive politeness (personal communication)
strategies are generally less polite than negative politeness (impersonal communication)

strategies (Holtgraves & Joong-Nam, 1990).
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Despite that politeness has been applied as a basic principle of social norms in
human-computer interaction, researchers still wonder to what extent robots with embedded
politeness characteristics should behave like people, in order to have beneficial
communication for humans. Recent studies have yielded contradictory results regarding this
interaction. On the one hand, the politeness of service robots, for instance in healthcare
services, might be considered as the most effective way to increase patient compliance (Lee
et al., 2017). Moreover, social robots might help young generations acquire valuable
interpersonal interaction skills through politeness. The polite behavior of robots has
positively influenced users’ perceptions of robot interaction (Kumar et al., 2022), and
adopting linguistic politeness in autonomous vehicle speech interfaces could increase drivers’
perceptions of social presence and driver trust toward the car (Lee & Lee, 2022). On another
hand, linguistic politeness could interfere with critical working situations. Additionally,
“please” focus words from robots can be seen as counterproductive and even discourage
polite interaction, and could lead to an increased unethical usage of such technologies (Ribino,
2023). Therefore, this research explores the role that politeness plays in human-robot
interactions, as well as how the politeness of service robots may influence consumers’ moral

choices based on the theory of mind perception and self-construal theory.
2.4. Hypothesis Development

The mind perception theory refers to the ability to understand other entities (e.g., people, God,
animals, babies, robots, etc.) by attributing mental states to them (Gray et al., 2007). Gray et
al. (2007) suggested that the mind is experienced in two dimensions: agency (i.e., a capacity
to intend and to act), and experience (i.e., a capacity for sensation and feelings). These two
dimensions constitute the essence of moral judgment (Gray et al., 2012; Gray & Wegner,
2009). Agency corresponds to moral responsibility and refers to someone capable of doing
“evil or good” (moral agents), while experience corresponds to moral rights and is directed to
someone capable of accepting “evil or good” (moral patients). If we perceive an adult person
as having a mind, then he/she is capable of performing moral actions and has the right to be
treated in a moral way. According to the theory of mind perception, any moral action
typically requires both a moral agent (the implementer of responsibilities) and a moral patient
(the implementer of rights) in any ethical dilemmas at different levels, whether group,
individual or intrapersonal (Gray et al., 2012).

The theory of mind perception is often applied when our moral judgment is directed at
the subject of our mind perception (Gray et al.,, 2011; Yam et al., 2022). However, the

intrapersonal level differs in that affective reactions and cognitive processes are related to
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moral judgment (Gray et al., 2012). These reactions and processes are certainly associated
with the mental perception of the environment, which allows a person to make moral
decisions and actions. This raises concerns about whether our moral judgment is changed
regarding, for example, our consumer behavior if we had to interact with entities that are
different from us in our mind perception during the individual decision-making process. We
suppose that such actions depend not only on how we perceive the entities around us, but also
on how we perceive ourselves in relation to others (including these entities), and how this
self-perception can trigger the execution of our moral rights and responsibilities.

Research in cultural psychology has shown that people have varied perceptions of the
self and assign different roles to others (including the surrounding social context) in
self-definition, which could be explained by two divergent subjective interpretations in the
self-construal theory (Markus & Kitayama, 1991): namely interdependent and independent.
Different self-construal can lead to different behavioral decisions and judgments. Previous
studies have found that interdependent self-construal people treat the self as part of the social
environment, defined by others and social relationships, and with an emphasis on being less
differential and more connected with others (Markus & Kitayama, 1991). Interdependence
could predict less immoral behavior and unethical decision-making. Conversely, independent
self-construal consumers regard themselves as unique individuals, defined by their intrinsic
attributes and distinctive characteristics, with a greater emphasis on the difference between
self and others (Cross et al., 2000). The independent “self” is more oriented toward achieving
personal goals and well-being, and this may show a disregard for social agreement, which can
be interpreted as unethical behavior in terms of compliance with socially accepted norms.

Since current research hot spots of service robot evolution are focused on the stage of
friendliness optimization (Sun & Wang, 2022), special attention has been paid not only to the
personal characteristics of robots, but also to the individual and situational contexts of
consumers that shape their perception of service robots. To date, no study has looked
specifically at the connection between the politeness of service robots and the self-construal
identification of consumers. However, relevant research has begun to emerge that touches
upon these topics indirectly, and draws connections between robots’ features and humans’
personality traits in various contexts. For example, research in the context of airport customer
service (Li & Larivieére, 2023) showed several varying successful combinations of robot
personality through verbal communication (introverted vs. extroverted), customer personality,
reflecting social distancing (introvert vs. extrovert), service setting (hedonic vs. utilitarian)

and robot experience dimensions (warmth, competence and discomfort) for optimal consumer
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experience. Another research in the hotel industry (Song et al., 2024) has shown that guest
experience (high vs. low level) can play a moderating role in the perceptions of a robot’s
warmth and competence.

Showing politeness might promote mutual rapport and positive communication between
agents (Spencer-Oatey, 2005), leading to shared social experiences. Therefore, for those who
are treated as interdependent self-construal individuals, politeness may induce a state of
moral patient concerned with non-maleficence (Gray et al., 2007; Gray & Wegner, 2009).
When a service robot shows politeness, interdependent consumers with other-oriented
emotions tend to maintain mutual positive relationships, which can provoke people to comply
with generally accepted ethical norms as they conform to others and define themselves as part
of others (Markus & Kitayama, 1991). Conversely, for those individuals who are considered
independent, the service robot’s display of politeness as a cognitive ability may provoke a
threat to human identity and challenge human uniqueness (Mende et al., 2019) since the robot
will be perceived by the consumer as a moral agent, capable of free action and an expression
of will (Gray et al., 2007; Gray & Wegner, 2009). This perception of a service robot may
encourage selfish decisions to protect the consumer and encourage them to commit unethical
acts. Based on this rationalization, we hypothesize:

H1: The effect of service robots’ politeness on consumers’ moral choices is moderated by
self-construal.  Specifically, for consumers with independent self-construal (vs.

interdependent), the politeness of the service robot is more likely to induce unethical
behavioral intentions.

To further understand how politeness exhibited by a service robot influences the ethical
behavioral intention of two different types of self-construal, two psychological states were
integrated into the construction, namely perceived empathy and perceived threat.

Normalized Path: Perceived Empathy as the Mediator for Interdependent Self-construal

Perceived empathy is defined as the combination of emotional responses and a cognitive
understanding of the experiences of others (Preston & de Waal, 2002). Empathy is an integral
part of other-focused emotions that foster and create interdependence (Markus & Kitayama,
1991), as well as an important component in building mind perception (Gray et al., 2012;
Gray & Wegner, 2009). For interdependent self-construal consumers who primarily
emphasize relationships with others, displaying empathy to service robots will support
reciprocal relations which could induce the psychological state of a moral patient (Gray et al.,
2012). Politeness is a socially normative behavior that avoids face-threatening behavior.

Hence, using politeness strategies which are initiated from the robots’ side, could make
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people feel respected, allowing them to establish trustful relationships and to be able to elicit
empathy from the interlocutor. Therefore, interdependent self-construal consumers are more
likely to have more concern and understanding of service robots’ politeness in human-robot
interactions. Moreover, empathetic individuals are less likely to exhibit callous indifference
and unethical behavior toward others’ well-being and show a reduced level of selfish
judgements (Decety & Cowell, 2014). In this research, service robots’ politeness will
enhance the relationship between interdependent self-consumers and the social environment
by increasing perceived empathy, and thus reduce unethical behavior. Based on this
reasoning, we hypothesize:

H2a: For the consumers with interdependent self-construal (vs. independent), the politeness

of the service robot is more likely to reduce unethical behavioral intentions, with this effect
being mediated by perceived empathy.

Resistance Path: Perceived Threat as the Mediator for Independent Self-construal

The politeness of service robots can enhance their agency attributes, whereby they could be
seen as capable of taking action intentionally and volitionally. This may lead to an increase in
the perceived threat due to the realization that robots could act as moral agents (Gray et al.,
2007; Gray & Wegner, 2009). In a situation of potential perceived threat, independent
consumers are more inclined to protect their identity, uniqueness, and self-esteem (Markus &
Kitayama, 1991). This self-protective model leads people to narrowly focus on their basic
needs and activate primal instincts of self-survival, which place security behaviors over other
ethical norms and moral values (Lv et al., 2023; Narvaez, 2008). Additionally, previous
research suggests that when people face perceived uncertainty in their environment, they take
unwelcome actions, such as demanding an unfair share of resources or harming others for
personal gain (Staw et al., 1981). Based on this reasoning, we hypothesize:

H2b: For consumers with independent (vs. interdependent) self-construal, the politeness of

the service robots more likely to induce unethical behavioral intentions, with this effect being
mediated by perceived threat.

To investigate the hypotheses (as illustrated in Figure 1 depicting the overarching
theoretical framework), we conducted a series of experiment-based studies and an additional
interview study. Study 1 (N = 147) aimed to gather preliminary evidence on the impact of
service robot politeness on moral choice, considering variations in consumer self-construal
(see Section 3). In addition to the main effects, Study 2 (N = 163) and Study 3 (N = 276)
further explored the mediating mechanisms, specifically examining the roles of perceived

threat and perceived empathy (see Sections 4 and 5). Study 3 involved an online experiment
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and employed different manipulation methods for the two independent variables compared to
Study 1 and Study 2. An additional interview study was conducted in Study 4 to assess the
external validity of the findings from the three experiments and to provide a deeper
understanding of consumer moral choices in real-life settings when interacting with service

robots.

*#* Insert Figure 1 about here ***

3. Study 1

3.1. Overview

The purpose of Study 1 was to provide initial evidence of the effect of the service robot’s
politeness on consumer unethical behavioral intention (H1). Participants with different levels
of self-construal were shown a service robot with politeness (vs. non-politeness as the control)
and then asked to rate their moral dilemma choice. We assume that when service robots are
polite, independent self-construal consumers are more likely to exhibit unethical behavioral
intention, whereas those with an interdependent self-construal are more likely to demonstrate

ethical behavioral intention.
3.2. Method

3.2.1. Design, participants, and procedure

Participants (N = 147, M . = 25, 54% female) were randomly assigned to one of four
conditions, using a 2 (service robot’s politeness: yes vs. no / control) X 2 (consumer
self-construal: independent vs. interdependent) in between-subjects designed vignette
experiment in the hypothetical scenario involving a conversation with a physical robot leading
the way while shopping in the supermarket and forgot of paying for products. A sensitivity
analysis conducted using G*Power revealed that our sample size of 147 participants could
test an estimated effect size of /= 0.35 at the « = 0.05 and power = 0.80 levels, with 4 groups.
Student participants were recruited from an undergraduate-level management course, from an
eastern university in China, having the opportunity to receive a compensation of 10 RMB

cash (1.38 USD) upon completing the task.
*** Insert Figure 2 about here ***

The experiment procedure includes four main steps. In step 1) participants were

requested to provide information about their demographics and previous personal interaction
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experience with service robots in real life. In step 2) participants were asked to read a
self-construal scenario designed to manipulate two types of self-construal. In step 3) a
picture-based scenario involving a series of dialogues between a physical service robot and a
consumer (the participant); while politeness of the robot’s communication was manipulated.
See Figure 2 for more details. In step 4) participants were asked to make a moral decision:
whether they would be willing to return to the supermarket to pay for products they had
forgotten to pay for. In the control condition, the service robot’s language did not show
politeness.

Experiment materials and manipulations of variables. Although initially self-construal
views were studied to explain differences between cultures, they can be simultaneously
inherent to people within any culture, situationally activated, and shaped by the environment
(Giacomin & Jordan, 2020). In this study, participants were requested to read a scenario about
an excursion and were instructed to circle the personal pronouns such as “I”’, “my”, and “me”
in the independent self-construal condition, or “we”, “our”, and “us” in the interdependent
self-construal condition. As manipulation checks, using 7-point scales (1 = “not at all
disagree”, 7 = “very agree”), participants completed self-construal questions (i.e., “For me, it
is important to respect the decisions of the group.”; “I am happy to be different in many
ways.”) (Hamilton & Biehal, 2005: see Appendix A for more details). The consumer-service
robot communication was operationalized as a series of dialogues, with the politeness of the
service robot manipulated based on the inclusion of positive terms and polite expressions

EEINT3

such as “please,” “sorry,” and “yes”, Participants were later asked to assess perceived
politeness from robots (i.e., “Do you think robots are polite?”’) along a 7-point scale (1 = “not
at all disagree”, 7 = “very agree”) for the manipulation check. After going through all
dialogues, the moral choice task was given: “To what extent would you go back to the
supermarket to pay for the products you had forgotten to pay for after leaving the supermarket?
while participants responded using a 7-point scale, where 1 = “absolutely” and 7 = “absolutely
not”. The higher the score, the more likely the consumer would prefer their opportunistic
motives, putting their interests above others. Based on Goldsmith et al. (2018), which identifies

moral dilemma choices as indicators of consumers’ unethical behavior.
3.3. Results

3.3.1. Manipulation checks
3.3.1.1. Self-construal. When the dependent variable is interdependent self-construal, a 2 X 2
ANOVA showed a non-significant main effect of politeness (F (1, 143) =0.29, p = 0.59) and

a non-significant interaction effect (¥ (1, 143) = 0.24, p = 0.63). There was a significant main
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effect of self-construal (£ (1, 143) = 155.53, p < 0.001). When the dependent variable is
interdependent self-construal, a 2 X2 ANOVA showed a non-significant main effect of
politeness (£ (1, 143) = 0.91, p = 0.34) and a non-significant interaction effect (¥ (1, 143) =
0.70, p = 0.404). There was a significant main effect of self-construal (# (1, 143) =48.12, p <
0.001).

3.3.1.2. Service robots’ politeness. When the dependent variable is service robots’ politeness,
a 2 X 2 ANOVA showed a non-significant main effect of self-construal (¥ (1, 143) = 0.07, p
= 0.79) and a non-significant interaction effect (¥ (1, 143) = 0.22, p = 0.64). There was a
significant main effect of politeness (# (1, 143) =116.25, p <0.001).

3.2.2. Main and interaction effects

Unethical behavioral intention. We conducted a two-way ANOVA on consumer unethical
behavioral intention. The result indicated that the two-way interaction effect was significant
(F (1,143) = 58.67, p < 0.001). Furthermore, the results of simple effect indicated that for
independent self-construal consumers, the service robots’ politeness group preferred
unethical behavior more than the control group (M ,ositeness = 5.29 > M copyror = 3.70, F (1,143)
=21.07, p <0.001). For interdependent self-construal consumers, the control group preferred
consumer unethical behavior more than the politeness group (M conyor = 4.28 > M poiiteness =
2.24, F (1,143) =39.78, p <0.001) (See Figure 3). These results support H1.

*** Insert Figure 3 about here ***
3.4. Discussion

Study 1 provided initial evidence of the effect of service robots’ politeness on consumers’
unethical behavioral intention. As expected in HI, independent self-construal consumers
tended to prefer unethical behavior under the service robot politeness condition, confirming
selfish decision-making due to raised concerns about robot agency (Gray et al., 2007; Gray &
Wegner, 2009; Mende et al., 2019). However, the politeness of service robots contributed to
the reduction of unethical behavioral intention among interdependent self-construal
consumers, reflecting the creation of reciprocal relationships within surroundings and
increased intentions not to harm (Gray et al., 2007; Gray & Wegner, 2009).

One of the explanations for the obtained results could be the connection between
politeness and socio-psychological distance (Song et al., 2024), where politeness regulates
and reflects this distance. We assume that service robots were perceived as agents exhibiting
a positive politeness strategy, i.e., indicating presumed closeness with the addressee, where

spatial distances are lesser (as frontline workers), temporal distances are shorter (immediate
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reactions), and concrete rather than abstract things are communicated, compared to a negative
politeness strategy. Individuals with interdependent self-construal are more likely to use
positive politeness strategies due to their shorter psychological distance preferences,
emphasizing group harmony and relationships. Conversely, positive politeness, direct and
overly friendly behavior may be perceived as insincere or intrusive, and cause
communication discomfort and hostility for independent individuals who prefer negative
politeness. Partly, this study confirms the findings of Li and Lariviere (2023) where
extroverted customers (who are more likely to have an interdependent self-construal) prefer
to use extroverted service robots (that are more likely to have a positive politeness construal)

for high overall customer experience if the robot is perceived as competent and non-eerie.

4. Study 2
4.1. Overview

Study 2 aims to replicate our previous findings and test the mediating effects of perceived
threat and perceived empathy (H2). For this purpose, we tested the effect in an incentive
compatible experiment. We assumed that consumers with independent self-construal would
exhibit increased opportunistic intentions through the mediation of perceived threat, which
can be explained by the psychological path of resistance. For consumers with an
interdependent self-construal, the politeness of the service robot would lead to higher

perceived empathy and reduce opportunistic behavioral intentions.
4.2. Method

4.2.1. Design, participants, and procedure

Participants (N = 163, M .. = 23, 64% female) were randomly assigned to one of four
conditions in a 2 (service robot’s politeness: yes vs. non / control) X 2 (consumer
self-construal: independent vs. interdependent) between-subjects design in the hypothetical
scenario involving redeeming product coupons. A sensitivity analysis conducted using
G*Power revealed that our sample size of 163 participants could test an estimated effect size
of f=0.35 at the a = 0.05 and power = 0.80 levels, with 4 groups. Student participants were
recruited from an undergraduate-level marketing course, from a university in central China,
and each of them had an opportunity to receive a compensation of 10 RMB cash (1.38 USD)

after completing the task. The study procedure was the same as described in Study 1, and
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mainly included four steps with the addition of assessing the perceived threat and empathy
toward the service robot.

As in the previous study, after gathering demographic information and prior experience,
participants read the assigned scenario and completed manipulation checks for self-construal
and service robot’s politeness (see Study 1). Then, the participants were asked to choose a
cake from the bakery section in the supermarket to redeem with a discount coupon.
Participants were informed that they received two coupons of different values (i.e., a 20 RMB
and 10 RMB coupon). The experimenters explained that the coupons could only be used for
eligible cake products and only one coupon can be used to receive a price discount. However,
participants were also informed that eligibility would not be checked or enforced. The
following moral choice question was asked “Do you choose the larger-denomination discount
coupon (i.e., 20 RMB), even if it is not eligible for the product you would like to buy?”
Participants responded with ‘yes’ (representing the unethical choice) / ‘no’ (representing the
ethical choice). After making the decision, participants evaluated the extent of perceived
threat (i.e., “I think robots are threatening.”) (Esch et al., 2021) and perceived empathy (i.e.,
“I think it is comforting to rely on robots.”) (Pelau et al., 2021) by answering on a 7-point

scale (1 = “not at all disagree”, 7 = “very agree”).
4.3. Results

4.3.1. Manipulation Checks

4.3.1.1. Self-construal. When the dependent variable is interdependent self-construal, a 2 X 2
ANOVA showed a non-significant main effect of politeness (¥ (1, 159) =0.17, p = 0.68) and
a non-significant interaction effect (# (1, 159) = 0.00, p = 0.99). There was a significant main
effect of self-construal (£ (1, 159) = 63.10, p < 0.001). When the dependent variable is
interdependent self-construal, a 2 X2 ANOVA showed a non-significant main effect of
politeness (F (1, 159) = 0.10, p = 0.76) and a non-significant interaction effect (# (1, 159) =
0.06, p = 0.80). There was a significant main effect of self-construal (F (1, 159) =34.19, p <
0.001).

4.3.1.2. Service Robots’ Politeness. When the dependent variable is service robots’ politeness,
a 2 X 2 ANOVA showed a non-significant main effect of self-construal (¥ (1, 159) = 0.04, p
= 0.84) and a non-significant interaction effect (¥ (1, 159) = 1.01, p = 0.32). There was a
significant main effect of politeness (F (1, 159) = 23.61, p <0.001).

4.3.2. Main and interaction effects

Unethical behavioral intention. Since the independent and dependent variables are all binary

variables, the main effect test of this study uses the binary logistic regression model. The
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results found that the main effect of service robots’ politeness on consumer unethical
behavioral intention was significant (b = 1.96, SD = 0.49, p < 0.001). Furthermore,
self-construal on consumer unethical behavioral intention was also significant (b =3.18, SD =
0.66, p < 0.001). Moreover, the two-way interaction effect was significant (service robots’
politeness coded 1, control coded 0; independent self-construal coded 0, interdependent
self-construal coded 1; b =- 5.04, SD = 0.81, p <0.001).

Perceived threat and perceived empathy. Two-way ANOVAs revealed significant
interaction effects between politeness and self-construal on perceived threat (F (1, 159) =
8.38, p = 0.004) and perceived empathy (F (1, 159) = 65.80, p <0.001).

As can be seen in Figure 4, examining perceived threat for independent self-construal
individuals, politeness enhanced the level of perceived threat (M,giteness = 4.72, SD = 0.27)
more than the control group (Moot = 3.42, SD = 0.22). In contrast, there were
non-significant differences for interdependent self-construal individuals (M,jieness = 2.75, SD
= 0.24 vs. M ppnor = 2.83 SD = 0.22). As can be seen in Figure 5 examining perceived
empathy, for independent self-construal individuals, politeness decreased the level of
perceived empathy (M,gjieness = 3.84, SD = 0.19) more than the control group (M onmor = 4.33,
SD = 0.16). For interdependent self-construal individuals, politeness enhanced the level of
perceived empathy (M,yjieness = 5.10, SD = 0.17) more than the control group (Moo = 2.89,
SD =0.16).

*** Insert Figure 4 about here ***
*** Insert Figure 5 about here ***

4.3.3. Moderated mediation analyses

We used PROCESS Model 7 with 5000 bootstrap samples to examine these conditional
mediation effects on unethical behavioral intention via perceived threat and perceived
empathy. The independent variable of politeness was dummy coded (0 = control, 1 = service
robots’ politeness), as was the moderating variable (0 = independent self-construal, 1 =
interdependent self-construal).

Examining perceived empathy as a mediator, the indirect effect of politeness versus
control on unethical behavioral intention revealed a significant index of moderated mediation
(B = -2.06, 95% CI: -3.26 to -1.14), such that the indirect effect was significant in the
interdependent self-construal condition (B = -1.69, SD = 0.44, 95% CI. -2.61 to -0.95),
supporting hypothesis H2a, but not in the interdependent self-construal condition (B = 0.37,
SD =0.22, 95% CI: -0.01 to 0.87).
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Examining perceived threat as a mediator, the indirect effect of politeness versus control
on unethical behavioral intention revealed a significant index of moderated mediation (B =
-0.55, 95% CI: -1.27 to -0.11), such that the indirect effect was significant in the independent
self-construal condition (B = 0.52, SD = 0.24, 95% CI: 0.15 to 1.09), supporting hypothesis
H2b, but not in the interdependent self-construal condition (B = -0.03, SD = 0.13, 95% CI:
-0.34 t0 0.18).

4.4. Discussion

Study 2 followed the experimental scenario of Study 1 and provided evidence for
psychological mechanisms for the effect of the service robot’s politeness on consumer moral
choice, i.e., unethical behavioral intentions. Service robots’ politeness increased the
perceived empathy of interdependent self-construal consumers. Previous research also shows
that customers who believe they are interacting with real social beings are more likely to feel
a sense of coexistence with the agent (Lee et al., 2020). This could lead to an increased
emotional attachment to the agent and a greater tendency to trust the agent when they assume
higher levels of expertise or capabilities based on their interactions with it. As politeness
pertains to the attribution of a polite intention (Brown, 1995), people with interdependent
self-construal may perceive a robots’ politeness as indicating a willingness to help, showing a
deep understanding of their feelings and needs, leading to perceptions of empathy.
Subsequently, the perceived empathy from communication with polite service robots
decreases consumer opportunistic behavior. This is consistent with the contention that
empathy promotes the perception of others as moral patients (Gray et al., 2012; Gray &
Wegner, 2009), which reduces the likelihood of engaging in unethical behavior regarding the
well-being of others (Decety & Cowell, 2014).

In contrast, service robots’ politeness increased the perceived threat among independent
self-construing consumers, which in turn increased consumer unethical opportunistic
behavioral intention. Politeness, especially positive politeness, from service robots could be
perceived by such consumers as a violation of their autonomy, due to their susceptibility to
the imposition of actions and power (Stephan et al., 2010). Politeness can be seen as an
attempt to manipulate the perception of an independent self-construal by creating an imitation
of trust and safety. However, it could also cause consumers anxiety and stimulate resistance
and provoke a priority of self-interest over conventional moral values of the self-protective
behavior pattern in the face of emerging threats (Narvaez, 2008). Therefore, hypotheses H2a
and H2b are supported.
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5. Study 3
5.1. Overview

Study 3 aims to validate the results of Study 2 and test the mediating effects of the perceived
threat and perceived empathy on consumer moral choice, i.e. unethical behavioral intention in
this study. Unlike Studies 1 and 2, where the moral dilemmas involved consumers’
opportunistic behaviors, such as obtaining improper benefits, this study presents a dilemma
involving economic loss, such as paying an extra bill. In addition, we also used different the
manipulation methods of consumer self-construal and service robots’ politeness. We
manipulated self-construal using picture stimuli and recruited regular consumers through an

online experiment (see Appendix B).
5.2. Method

5.2.1. Design, participants, and procedure

Participants (N = 276, M . = 35, 44% female) were randomly assigned to one of four
conditions in a 2 (service robot’s politeness: yes vs. non / control) X 2 (consumer
self-construal: independent vs. interdependent) between-participants design in the context of
paying an extra bill in a staffless restaurant. In total 300 online participants were recruited
through the leading Chinese crowdsourcing platform Credamo. Twenty-four participants
were omitted due to failure to pass the attention check. A sensitivity analysis conducted using
G*Power revealed that our sample size of 276 participants could test an estimated effect size
of f=0.26 at the a = 0.05 and power = 0.80 levels, with 4 groups.

The study procedure was the same as described in Study 2. To manipulate consumer
self-construal, we activated participants’ self-views through situational priming in advertising
(see Appendix B for more details). There are two main elements in situational priming in
advertising. One is the visual presentation of a person or a group of people, and the other is
that the advertisement copy either appeals to an individual or to an individual and his

relationship network (Kwak et al., 2017). Next, participants were randomly assigned to read

one of two scenarios that described conversations with a service robot in a staffless restaurant.

Politeness was manipulated by whether positive terms and politeness expressions were used
in the conversation (Brewer & Gardner, 1996).

Participants were asked to imagine dining at an automated, staffless restaurant, where
they mainly ordered through a service robot. They were informed that they had received an
extra dish that was not part of their original order. The moral dilemma question was presented

as: ‘How likely are you to pay for this extra dish, with 1 = not at all likely and 7 = very
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likely?” A lower score indicated a less likely the consumer would perform opportunistic
intention, putting their interests above others (the scenario was adapted from Giroux et al.
2022). As with the previous study, participants completed manipulation checks for
self-construal (i.e., the extent to which participants’ thoughts focused on (1) themselves and
(2) family) (Kwak et al., 2017) and service robot’s politeness (i.e., “Do you think robots are
polite?””) using 7-point scales (1 = “not at all disagree”, 7 = “very agree”). The measure of
unethical behavioral intention was operationalized by asking participants to read the scenario
and report. The variables including perceived threat and empathy were measured as the same

as in Studies 1 and 2.
5.3. Results

5.3.1. Manipulation Checks
5.3.1.1. Self-construal. When the dependent variable is interdependent self-construal, a 2 X 2
ANOVA showed a non-significant main effect of politeness (F' (1, 272) = 36.69, p = 0.10)
and a non-significant interaction effect (F' (1, 272) = 0.28, p = 0.60). There was a significant
main effect of self-construal (F (1, 272) = 353.03, p < 0.05). When the dependent variable is
independent self-construal, a 2 x2 ANOVA showed a non-significant main effect of
politeness (£ (1, 272) = 7.22, p = 0.23) and a non-significant interaction effect (¥ (1, 272) =
0.07, p = 0.79). There was a significant main effect of self-construal (¥ (1, 272) = 1388.76, p
<0.05).
5.3.1.2. Service Robots’ Politeness. When the dependent variable is service robots’ politeness,
a 2 X 2 ANOVA showed a non-significant main effect of self-construal (¥ (1, 272) = 0.20, p
= 0.74) and a non-significant interaction effect (< (1, 272) = 1.55, p = 0.21). There was a
significant main effect of politeness (£ (1, 272) = 188.51, p < 0.05).
5.3.2. Main and interaction effects
Unethical behavioral intention. Two-way ANOVAs revealed significant interaction effects
between politeness and self-construal on unethical behavioral intention (F (1, 272) =29.73, p
< 0.001). For independent self-construal individuals, politeness enhanced the level of
unethical behavioral intention (M,oiteness = 4.45, SD = 0.21) more than the control group
(Meonsror = 3.33, SD = 0.21). For interdependent self-construal individuals, the control group
enhanced the level of unethical behavior (M_,,0; = 4.07, SD = 0.20) more than the politeness
group (Mojiseness = 2.96, SD = 0.20).

Perceived threat and perceived empathy. Two-way ANOVAs revealed significant
interaction effects between politeness and self-construal on perceived threat (F (1, 272) =

59.80, p <0.001) and perceived empathy (F (1, 272) =12.79, p <0.001).
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As can be seen in Figure 6 examining perceived threat, for independent self-construal
individuals, politeness enhanced the level of perceived threat (M,yieness = 4.88, SD = 0.17)
more than the control group (Moot = 2.58, SD = 0.17). In contrast, there were
non-significant differences for interdependent self-construal individuals (M,jieness = 1.81, SD
= 0.16 vs. M ,or = 2.06 SD = 0.16). As can be seen in Figure 7 examining perceived
empathy, for interdependent self-construal individuals, politeness decreased the level of
perceived empathy (M,gjieness = 4.99, SD = 0.19) more than the control group (M onmor = 3.60,
SD = 0.18). In contrast, there were non-significant differences for independent self-construal
individuals (M,gjireness = 4.08, SD = 0.19 vs. Meopy0r = 4.01, SD = 0.19).

*** Insert Figure 6 about here ***
*#* Insert Figure 7 about here ***

5.3.3. Moderated mediation analyses

We used PROCESS Model 7 with 5000 bootstrap samples to examine these conditional
mediation effects on unethical behavior via perceived threat and perceived empathy. The
independent variable of politeness was dummy coded (0 = control, 1 = service robots’
politeness), as well as the moderating variable (0 = independent self-construal, 1 =
interdependent self-construal).

Examining perceived empathy as a mediator, the indirect effect of politeness versus
control on unethical behavior revealed a significant index of moderated mediation (B =-0.21,
95% CI: -0.53 to -0.02), such that the indirect effect was significant in the interdependent
self-construal condition (B =-0.22, SD = 0.11, 95% CI: -0.46 to -0.02), supporting hypothesis
H2a, but not in the interdependent self-construal condition (B = -0.01, SD = 0.05, 95% CI:
-0.12 to 0.08).

Examining perceived threat as a mediator, the indirect effect of politeness versus control
on unethical behavior revealed a significant index of moderated mediation (B = -0.77, 95%
CI: -1.20 to -0.38), such that the indirect effect was significant in the independent
self-construal condition (B = 0.68, SD = 0.18, 95% CI: 0.35 to 1.08), supporting hypothesis
H2b, but not in the interdependent self-construal condition (B = -0.07, SD = 0.06, 95% CI:
-0.22 to 0.04).

5.4. Discussion
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The study validated the interaction effects of the service robot’s politeness and consumer
self-construal found in study 1 and study 2 based on student samples, as well as the mediating

roles of perceived threat and perceived empathy as observed in study 2.

6. Study 4

6.1. Overview

To further improve the external validity of the research conclusions, we conducted Study 4.
The purpose of Study 4 is, on one hand, to further verify the generality of the research
conclusions, and on the other hand, to provide a complementary and richer perspective. For
this purpose, we recruited 12 respondents who had experience interacting with service robots

in offline service scenarios to participate in semi-structured focus group interviews.
6.2. Method

We mainly recruited respondents offline. The respondents were required to have had direct
experience with service robots in the past three months. In this way, we hired a total of 12
respondents who met the above criteria, including 5 males and 7 females. The ages of the
subjects ranged from 19 to 31. The respondents had different identities, including college
students, MBA students, teachers, athletes, corporate staff, etc. The focus group interviews
were conducted in 2 sessions, where the first offline session lasted 40 minutes (6 people), and
the second offline session lasted 50 minutes (6 people).

We developed the interview guide (see Appendix C) for this study based on the
qualitative research method of Li et al. (2024). In the focus group interviews, we mainly
discussed three aspects: a) recalling one’s own self-construal level; b) recalling the emotional
response during the interaction with service robots; c) recalling the subsequent behaviors
generated by the interaction with the service robots. During the interview, we encouraged the
respondents to freely express their opinions. After the interview, the researcher transcribed
the interview recording into text, and two research assistants proofread the converted text.
After the text was organized, the two research assistants independently analyzed the text

content based on the direct content analysis.
6.3. Results

In terms of self-construal level, the overall self-construal level of the respondents was

relatively interdependent (the mean value is 4.88), and some respondents had independent
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self-construal levels. This is consistent with the self-construal level of consumers in Chinese
culture. Among these 12 respondents, 4 respondents had a self-construal value below 4,
indicating that they are individuals with independent self-construal.

The service robot’s polite language behavior is mainly manifested in positive emotional
reactions. The respondents felt that politeness brings respect and empathy, and they even had
a positive evaluation of the robot providers. One respondent mentioned: “The service robots
spoke to me politely, which was in line with our culture, and gave me the idea that the service
robot had empathy.” Another respondent said: “When a service robot is polite to me, I feel
respected and valued, and thus trust it. When I encounter an impolite robot, it is like
encountering an impolite person. I will have a bad evaluation of the service robot and feel
that it offends me.” In addition, individuals with independent self-construction do not
particularly emphasize the importance of service robot’s polite language, but rather regard the
robot's excessive politeness as causing discomfort and threat perception. One respondent
stated: “If the service robot’s language behavior is too polite, 1 will feel uncomfortable, and
[my] human identity will be threatened.”

Regarding the ethical behaviors brought about by service robots, most respondents
showed ethical compliance behaviors, which are mainly related to the cultural and moral
ideas we are exposed to. In the eyes of interdependent individuals, their interactions with
polite service robots generate stronger empathy, which will reduce their potential for
unethical behavior. One respondent said: “If there are no service staff present, I will include
it and make a note when checking out.” However, for independent individuals, they felt

threatened when interacting with polite robots, which increased the possibility of unethical

behavior, which was reflected in the uncertainty of their behavior. One respondent mentioned:

“I will treat the omission as a mistake made by the service robot, and whether I compensate
for it will depend on the actual situation.” Another respondent said: “I would first check to
see if there were other staff nearby, and then see if the service robot was ready to answer my

questions. If that didn’t work, I probably wouldn’t pay.”

7. General Discussion

In service marketing, physical robots are increasingly designed to behave, act, communicate,
and resemble humans closely in service settings, with the aim of enhancing service delivery
and creating consumer value. However, since the relationship between machines and humans
differs from traditional interpersonal relationships, consumers may either adhere to existing

moral principles and social norms or develop new ones. This creates challenges in
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contemporary ethical consumption, where consumers are generally expected to act in ways
that are more socially acceptable. One widely accepted social norm, especially within the
Chinese cultural context, is the prioritization of collective and others’ well-being over
self-interest and the avoidance of opportunistic behavior. Therefore, concerns arise about
whether consumers, when interacting with more human-like service robots that follow
established social norms (such as politeness), may prioritize opportunism in moral choices
(e.g. unethical behavior in specific consumption culture).

In this paper, four studies were design and conducted to teste the hypotheses of how
service robots’ politeness affects consumer unethical behavior, based on which we obtained
deeper insights into the human mind perception of this interaction (Gray et al., 2007; Gray et
al., 2012; Gray & Wegner, 2009), considering different self-construal consumers (Markus &
Kitayama, 1991) and psychological mechanisms. First, we demonstrated the influence of
service robots’ politeness and individuals’ self-construal on unethical behavior. In fact, under
the condition of service robot’s politeness, independent self-construal consumers (vs.
interdependent self-construal consumers) reported a greater propensity for unethical behavior
(Studies 1 — 4); this effect was consistent across different moral dilemma choices. Second,
this research also provides evidence that perceived threat and perceived empathy mediated
the relationship between service robots’ politeness and consumer unethical behavior (Studies
2—4).

On one hand, given the relationship between politeness strategies and
socio-psychological distance (Stephan et al., 2010), the politeness of service robots can help
to minimize this distance in order to establish closer and more solid relationships that
promote overall well-being, empathy and the perception of a robot as a being with moral
rights (Gray et al., 2012; Gray & Wegner, 2009), which leads to a decrease in opportunistic
intentions (Decety & Cowell, 2014). On the other hand, robots’ politeness can be perceived
as an intrusive, manipulative tool (especially when the socio-psychological distance is less),
that undermines the foundations of autonomy and provokes perceived hostility and threat
from service robots (Gray et al., 2007; Gray & Wegner, 2009; Mende et al., 2019), leading to
a state of self-defense even at the expense of ethical actions (Narvaez, 2008). Different
perceptions of the politeness of service robots among dichotomous self-construal types of
consumers can trigger different consumer ethical decision-making, behavior intentions and
opportunities to violate socially accepted norms. Consequently, future studies are encouraged
to explore the politeness strategies (e.g., positive and negative politeness) of service robots in

more depth in relation to consumers’ perceptions and any further influence on their behavior.
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7.1. Research contribution

This paper advances the theoretical explanations of the impact of human-robot interaction on
ethical norms and decision-making in the service context. More specifically, this research
fills the research gap in the underlying psychological mechanism between consumer-robot
communication and consumer (un)ethical opportunistic choices from both positive and
negative perspectives. Unlike prior studies that have primarily focused on a single
mechanism leading to unethical behavior such as reduced anticipatory guilt (see such as Kim
et al., 2022; Giroux et al., 2022)—this paper expands the scope by introducing and examining
two additional mechanisms: perceived empathy and perceived threat. The findings of this
paper enhance our understanding of how to develop ethical standards and norms for the form
of technology-mediated social interaction.

Additionally, the findings of this paper contribute to deepening the understanding of
individual characteristics in human-robot social interaction by providing valuable empirical
evidence on how consumer self-construal would interact with polite communication by
robots. While research on the role of consumer characteristics in shaping perceptions of
service robots remains limited, existing studies have primarily focused on demographic
factors such as gender, age, and education (see e.g. Ayyildiz et al., 2022; Ivanov et al., 2020;
Loffredo & Tavakkoli, 2016; Webster & Ivanov, 2024). While these are important
individual-related factors, when it comes to ethical norms and choice, psychological traits
rooted in cultural contexts, such as self-construal (independent vs. interdependent), play a
more significant role (Markus & Kitayama, 1991). The results indicate that independent
self-construal consumers exhibit a greater propensity for unethical behavior when service
robots interact with them in a polite manner.

This paper also makes a significant contribution to the field of communication science
by enriching the empirical research on how consumers’ perceptions and ethical standards
may shift when service robots employ a polite communication strategy, compared to an
impolite one. In both research and practices, the interaction and communication between
robots and humans have mainly focused on functional needs, such as providing expert
knowledge and robots have long been perceived as ‘cold machines.” However, with the
development of robotics technology and the emergence of robots capable of satisfying users’
emotional and social needs, it has become apparent that human-robot communication may
follow the same social norms, or may not, depending on the context. One key characteristic

of robots is politeness in communication.

7.2. Practical Implications
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The findings of this paper provides insights into service managers understanding how
consumers interact with service robots, as well as how the service robot characteristics may
be optimized to avoid the negative impact of opportunistic consumer behavior. Service
providers and managers should be aware of the positive effects of service robot’s politeness
while also the adverse consequences it may bring.

From the perspective of service robot developers, the design of service robots should not
only focus on appearance, but also on language design strategies, especially the optimization
of politeness strategies. In order to comprehensively optimize consumers = interaction
experience and moral decision-making, developers can dynamically adjust the language
strategies of service robots in different situations by analyzing historical data and consumer
preferences based on artificial intelligence technology. For example, in scenarios involving
moral judgments, service robots can appropriately use polite expressions to guide consumers
to make more socially responsible decisions, thereby amplifying their positive impact on
consumers’ moral behavior.

From the perspective of service providers, when facing consumers with different cultural
backgrounds, especially the cultural differences of different countries, service providers need
to pay special attention to the choice of language strategies. Since some consumers are more
inclined to interdependent self-construal, companies should choose or adjust robot language
to make it more polite and avoid consumers from violating social norms due to opportunistic
tendencies. This can not only improve service quality, but also effectively protect the
interests of service providers.

From the perspective of consumers, consumers should be aware of the potential impact
of service robots in the moral decision-making process. By increasing sensitivity to the
politeness strategies of service robots, consumers can avoid unethical behavior due to

over-dependence on the guidance of service robots.
7.3. Limitations and Future Research

While this vignette-based experimental study was designed and conducted rigorously, there are
still a few limitations that pave the way for future research. The vignette approach was chosen
to address the research question of how robots’ politeness influences consumers’ (un)ethical
behavioral intentions. The description of the scenario and successful manipulation checks of
politeness and self-construal ensured the validity of the experiment, although the simulation of
interaction experiences can differ from interacting with a physical robot in real-life

consumption settings. Therefore, future research could consider conducting the research in a
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highly simulated interactive environments or natural settings (e.g. field experiments), to
investigate actual behavior resulting from interactions with service robots.

Another possible limitation of the research lies in the fact that all participants in the four
studies were exclusively Chinese consumers, and unethical behavior was assessed based on
social norms and ethical values specific to Chinese culture. For example, opportunistic
behavior—emphasizing personal benefits and self-interest—is often considered unethical in
moral choices and ethical dilemmas within this cultural context. While in certain cultures
especially those that emphasize individualism, such behavior may be regarded as moral.
Therefore, we encourage researchers to validate the findings through cross-country studies to
further explore how service robots influence moral choices in different cultural contexts,
thereby enriching the field of technology-induced ethical consumption research.

The last, but not least, research question worth investigating is the politeness features of
robots, as this study primarily focused on chat-based communication. Politeness can be
perceived through multiple channels, including verbal communication (tone, honorifics, and
speech rate), non-verbal cues (such as facial expressions and body language), and contextual
behaviors. Future research could explore different forms of politeness and the potential
conflicts between these forms, examining which plays the most significant role in influencing

consumers’ moral choices.
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Table 1. Empirical research about service robots’ features

Authors (Year)

Service Robots Features

Consumer Features

Consumer Response

Key Finding

Kim et al.
(2019)

Mende et al.
(2019)
Choi et al.
(2021)
Letheren et al.
2021
McLeay et al.
(2021)

Yam et al.
(2021)
Chang & Kim
(2022)

Song & Kim
(2022)

Han et al.
(2023)

Holthower &
van Doorn
(2023)

Li & Lariviere
(2023)

Anthropomorphism

Anthropomorphism
Human-likeness
Human-likeness

Human-likeness

Dehumanizing

Type of Service Robots
(functional vs. social)

Usefulness, Social capability,

Appearance

Anthropomorphism

Anthropomorphism

Extroverted vs. Introverted

Social belongingness

Openness to change,
Preference for ethical or
responsible business

Closeness/Consumer

Consumer personality
(extrovert/introvert)

Consumer Attitude

Compensatory Responses
Behavioral Intentions
Consumer liking for
service robots

Service experience, Brand
usage intent

Uncanniness

Consumer satisfaction

Anticipated Service
Quality

Attitude Toward the Robot

Feel socially judged

Overall customer service
robot experience

Anthropomorphism of a service robot increases warmth but
decreases consumer’s attitude toward the service robot due to
uncanniness.

Consumers display compensatory responses when they interact with
a humanoid service robot rather than a human employee.
Human-likeness service robots are more strongly associated with
warmth.

While consumers prefer higher levels of humanness, only some
consumer liked robots more when dialogue was offered.

Service robots make customer service interaction feel more
innovative. Individual’s openness-to-change and preference for
ethical/responsible service providers determine the specificity and
extent of these effects.

Dehumanizing humanoid robots—stripping robots of their apparent
capacity for feelings—can significantly reduce the uncanny valley.
Higher customer satisfaction with the service robot emerges when
functional (social) service robots are aligned with a firm’s exchange
(communal) relationship orientation.

RSRs’ facilitators such as usefulness, social capability, and
appearance influence attitudes toward HRI positively, which in turn,
predict anticipation of better service quality and greater acceptance
of RSRs.

This study focuses on the individual factor “consumer mindset” and
investigates how it impacts consumers’ attitudes toward
anthropomorphic Al robots.

Anthropomorphism moderates the effect as consumers ascribe a
higher automated social presence to a highly human-like robot (vs.
machine-like robot), making consumers feel more socially judged.
A more extroverted robot is not necessarily superior. Different
combinations of both introverted and extroverted robot personalities
can equally result in positive service robot experiences, depending
on the individual and situational context of the customers, as well as
their perceptions of warmth, competence, and discomfort.
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Song et al.
(2024)

This Study

Anthropomorphism

Service robots’ Politeness

Guest expertise

Self-construal

Guests’ word of mouth
and continuous usage
intention

Consumer unethical
behavior

More human-like robots enhance perceived warmth and competence.
Perceived warmth positively affects guests’ word of mouth and
continuous usage intention, while perceived competence only
enhances continuous usage intention. Additionally, guests’ expertise
diminishes the positive impact of robot anthropomorphism on
perceived warmth and competence.

For  consumers  with independent  (interdependent)
self-construal, service robots with politeness will increase
(decrease) unethical behavior.
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Service robot’s politeness

(yes vs. no/control)

Perceived threat

X

Consumer self-construal

(independent vs. interdependent)

Perceived empathy

Figure 1. The Research Framework

Moral choice
(Unethical behavioral

intention)

) When you ask the robot forthe | b) S0 you make another enqui
location A and the robot | about &' location and the
does not know, robot said. 1 robottells you, robot said

You it hear the robot's a) When you askthe robotforthe | b) S0 you make anather enquiry
#tum the lefe7,

location A and the robot | about B's location and the
does not know. robot said, I robot tells you, robot said,

| ) When you didn't he:
s,

I robot said.

ar the robot's
swer and ask ls it turn the left?”

Figure 2. Politeness Manipulation (Politeness vs. Control)

Note. The three images presented on the left were used in the politeness condition; the three

images presented on the right were used in the control condition.
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Figure 3. Unethical Behavior by Service Robot’s Politeness and Self-Construal (Study 1)
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Figure 4. The Interaction Effect on Perceived Threat by Service Robot’s Politeness and

Self-Construal (Study 2)
m Politeness Control
5.00 N.s. ko
433

.. 4.00 3.84
300 2.89
53
-
]
Z 2.00
~ 100

0.00

Independent Interdependent

Figure 5. The Interaction Effect on Perceived Empathy by Service Robot’s Politeness and
Self-Construal (Study 2)
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Figure 7. The Interaction Effect on Perceived Empathy by Service Robot’s Politeness and

Self-Construal (Study 3)
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Appendix A: Self-construal stimuli (Study 1 and Study 2) and manipulation check
Material 1: independent self-construal condition
I went for a trip to the countryside, which has a landscape like a written landscape painting

and would make my mind very peaceful. As I walk along the countryside, my eyes are filled
with vibrant greenery, with the occasional small, unknown flower catching my eye and
adding to my joy. Sometimes I pick some into a crown of flowers to wear on my head.
Sometimes I lie quietly in the lush green grass and watch the white clouds floating in the blue
sky. The lofty sky and the fluttering white clouds give me endless reverie; sometimes I run in
the fields, flying my kites and my dreams. When I come to the countryside, when I pass by
small bridges and streams, when I lie in the fields and watch the white clouds, or run and fly
a kite, I think I must also be a brush and ink of that written landscape!

Material 2: interdependent self-construal condition

We went for a trip to the countryside, which has a landscape like a written landscape painting
and would make our mind very peaceful. As we walk along the countryside, our eyes are
filled with vibrant greenery, with the occasional small, unknown flower catching our eyes
and adding to our joy. Sometimes we pick some into a crown of flowers to wear on our
heads. Sometimes we lie quietly in the lush green grass and watch the white clouds floating
in the blue sky. The lofty sky and the fluttering white clouds give us endless reverie;
sometimes we run in the fields, flying our kites and our dreams. When we come to the
countryside, when we pass by small bridges and streams, when we lie in the fields and watch
the white clouds, or run and fly a kite, we think we must also be a brush and ink of that
written landscape!

Manipulation check questions:
Self-construal (Singelis, 1994; Hamilton & Biehal, 2005)

For me, it is important to respect the decisions of the group.

I often feel that maintaining good relationships is more important than what I achieve on my
own.

Rather than being misunderstood it is better to be direct and say what I think.

I am happy to be different in many ways.
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Appendix B: Self-construal stimuli (Study 3) and manipulation check

S o L A P o G O Sy
Do you have o passion for mounbain biking? Do you, your friends, and family have a passion for mounbain biking?
Bikeloy can help you escope from the ordinary and explore more Bikeloy con help oll of you sscape from the ordinary and sxplore
adventuresoma places all on your own! Don't wait — create your own miare places Don't wail — you can all create
gelaway experience, now! Bikeloy supplies the best selechon of o unigue gelaway experience logether, now! Bikeloy supplies the best
mountain bikes, eycling apparel, and equipmenl. The res! is all up to selection of mouniain bikes, cycling apparel, and equipment. You
you! simply supply your Irends, family, and e fun
Bikedoy — enlgy your ridel Bikedoy — enjoy the ride together

Independent self-construal Interdependent self-construal

Manipulation check question:

The extent to which participants’ thoughts focused on (1) themselves and (2) family) (Kwak

et al., 2017) along a 7-point scale (1 = “not at all disagree”, 7 = “very agree”).
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Appendix C: Interview guide (Study 4)

Welcome and self-introduction

This interview is about your views on interacting with service robots during offline shopping.
We have designed most of the questions in advance, and sometimes we will ask some
follow-up questions. If you have any questions during the interview, please feel free to

discuss them with me.

Voluntariness, confidentiality, and data protection information

(1) This interview is voluntary. If you have any questions that you do not want to answer
during the interview, you can skip them.

(2) This interview will be recorded so that we can evaluate it later. All of the information
you provide will be analyzed anonymously.

(3) The original recording data of this interview will not be disclosed and will never be
provided to unauthorized persons.

In addition, if you have further questions after the interview, you can contact us.

Demographic and background questions:

1. What is your age?
2. What is your profession?

3. How familiar are you with service robots?

Definition of topic

This interview is about your views on interacting with service robots during offline shopping.
Service robots are young members of the robot family. Currently, service robots are widely
used in the service industry, such as in restaurants, hotels, shopping malls, etc. I am
particularly interested in your experience and understanding of “interacting with service
robots during offline shopping.” Please tell me your opinions — there is no right or wrong

distinction between them.
Main part with interview questions:
1. Questions about self-construal

(1) What type of person do you think you are? A person who depends on others or

someone who is very independent?
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2. Questions about emotions generated by interacting with service robots

(1) Do you consider politeness a unique trait of humans? How would you feel if robots
also possessed this trait?
(2) When you are shopping offline and a service robot speaks to you politely, what

would you think?

3. Questions about ethical behavior generated by interacting with service robots

(1) When faced with a robot that has human characteristics, such as speaking politely,
will you cheat, steal, lie, etc. in your subsequent behavior?
(2) How do the emotions you experience when interacting with service robots affect

your behavior toward cheating, stealing, and lying?
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