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Abstract. In recent years, the use of robot services has been growing in various
sectors such as education services, public services, and home services. It is cru-
cial for both the robot industry and marketers to understand how people's prefer-
ences for robot services are developed and how other factors influence these pref-
erences. However, there has been limited research on this topic. Addressing this
gap, | have investigated how people's preferences for robot services are affected
by a specific situational factor - disease threat. I am particularly interested in the
impact of disease threat on people's relative preferences for robot services com-
pared to human services. Through an experiment involving 126 Chinese partici-
pants, I discovered that disease threats lead to an increased relative preference for
robot service over human service among consumers. These findings contribute
to the existing literature on disease threat and human-technology interaction, and
more importantly, have practical implications.
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1 Introduction

The service robotic market size is expanding gradually. It was valued at USD 42.8 bil-
lion in 2022 and there is forecasted growth at a Compound Annual Growth Rate ex-
ceeding 25% from 2023 to 2032.I"! This anticipated expansion signifies a substantial
increase in the demand for robot services over the next decade, which indicates a broad
prospect for the development of robotics. Furthermore, robot services have become in-
creasingly integrated into people’s daily lives, with robots being utilized in home ser-
vices, education services, public services, and medical services. In recent years, shop-
ping malls, hotels, and restaurants have also adopted robots to offer customers guid-
ance, consultation, delivery, and other services. The impact of COVID-19 has created
new development opportunities for the global service robot industry.

In the early days of the COVID-19 outbreak, individuals were informed through their
mobile devices and televisions about the emergence of an unfamiliar form of pneumo-
nia in China. News reports depicted the severity of the symptoms and the state of hos-
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pitals in the affected regions. Even in cities that were not directly affected, people ex-
perienced a heightened sense of uncertainty and the potential risk of infection. As a
result, there was a significant shift in behaviour, with individuals wearing masks and
gloves as a precautionary measure. More importantly, contactless deliveries were
adopted to minimize the risk of cross-infection. Going beyond human-human interac-
tion, this paper is interested in how such disease threat impacts human’s interaction
with non-human agents, specifically robots. Will disease threats alter the way individ-
uals interact with robots?

2 Theoretical Framework

2.1 Disease Threat

When people perceive the risks associated with contracting diseases like the common
cold, influenza, respiratory disease, or other infectious diseases, they respond psycho-
logically to the situation. This means that their attitudes, emotions, and behaviours can
be influenced by disease threat. Disease threat is defined as “a potential threat posed by
an infectious disease”. [! People experience this threat as a feeling of vulnerability and
discomfort in an environment where disease is a concern. Throughout human history,
diseases have always been a major threat to our safety and health. The consequences of
exposure to harmful pathogens and parasites can be severe, including temporary loss of
function, physical deformities, social exclusion, and even death. Currently, both indi-
viduals in developing and industrialised nations are still at risk of contracting infectious
diseases, which account for up to 15 percent of deaths.

Not only do diseases pose physical threats, but they also have an impact on individ-
ual attitudes and behaviours. Previous research on disease threat demonstrated that in-
dividual susceptibility to diseases can predict conformity attitudes. This means that
when individuals perceive a higher threat of infectious diseases, they are more likely to
conform to social norm. ['® From an evolutionary perspective, conformity helps humans
and animals respond to environmental threats and avoid predation. Many social norms
serve as protective measures against specific dangers and threats. !9 Controlling in-
fectious diseases, which often have a latency period, largely depends on adhering to
norms and regulations. Individuals who go against these norms may be viewed as po-
tential threats to others. [“11!7] As a result, humans may have evolved an inclination to-
wards conformity and compliance with social norms, considering the benefits and ef-
fects they provide. Additionally, as the perceived threat increases, people tend to be-
come more sensitive and vigilant towards moral behaviour. [!”l Another explanation for
this phenomenon is that binding moral concerns, such as authority, loyalty, and purity,
enhance in-group cohesion and create boundaries for other groups.®'7 This can help
reduce the risks of infection throughout history. During the COVID-19 pandemic, many
governments around the globe implemented strict policies and regulations to control
the spread of infection. These measures are more focused on authority rather than indi-
viduality, and people are complying with social norms. Consequently, the risks of in-
fection have been reduced.
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There have been changes in behaviour, such as avoiding crowds and increasing the
distance of social interactions, which are obvious among travellers and consumers. [4]
One possible explanation for this behaviour is the approach-avoidance model and Re-
inforcement Sensitivity Theory (RST), which examine the motivations behind social
behaviour. 171 11 Generally speaking, the Behavioural Inhibition System (BIS) drives
avoidance responses, while the Behavioural Activation System (BAS) leads individuals
to approach rewards. Considering the influences of the BIS and BAS motivational sys-
tems on decision-making, the BIS can be activated by perceived threats of infectious
disease, resulting in the inhibition of social behaviour, including avoiding interactions
with others and crowds.

Humans have developed a “behavioural immune system” to protect themselves
against infectious pathogens. P! This system allows people to detect signs of disease in
their environment and develop cognitive and emotional responses to avoid potential
sources of infection. However, this system can sometimes lead to overgeneralization,
causing individuals to have an aversive response to people or objects that are not actu-
ally a threat. Previous research has shown that exposure to disease threats triggers in-
stinctive reactions in interpersonal situations as individuals seek safety. ']

Different from prior literature, I examined how disease threats will impact humans’
interaction with non-human agents. Specifically, current research has focused on the
influence of disease threats on consumers ’relative preferences for robot services over
human services. According to the aforementioned theory, when people are under dis-
ease threat, they may instinctively avoid more contact with other humans and thus tend
to prefer services provided by non-humans although these are not completely free of
the risk of spreading the virus. People tend to think of robots as safer objects to interact
with.

2.2  Human-Technology Interaction

Human-technology interaction, as a hot topic, has attracted a lot of research attention
from different fields, such as psychology, marketing, computer science, and communi-
cation. Social scientists have been interested in those factors that potentially impact
human-technology interactions and preference of robot services. With the increasing
utilisation of robot services such as robot waiters and services robots in shopping malls,
hotels, etc., consumers have mixed views toward robot services and human services in
different situations. Generally speaking, both technological and psychological factors
contribute to people’s preference to use robot services. [/ Higher reliability and more
advanced technology can increase people’s willingness to adopt robot services. On the
other hand, psychological factors such as people's sense of control over robots or con-
sideration of individual needs and environmental impacts often play a crucial role in
people’s concerns about robot services. [*1 1131 For example, in situations that cause so-
cial discomfort, such as when the presence of others causes embarrassment, consumers
tend to prefer robots over human services, which helps them reduce the pressure of
social judgment. [31 In the context of tourism, Hou, Zhang, and Li (2020) found that
crowding can lead to social withdrawal and decrease people’s desire to interact with
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others, allowing them to regain control over their personal space. 'l As a result, in
crowded situations, people tend to favour the services offered by robots.

In addition, individuals frequently pursue uniqueness, which cannot be effectively
fulfilled by robot services. Grandulo, Fuchs, and Puntoni (2019) found that compared
with robotic labour, human labour generates a more unique value for consumers. [
Therefore, when consuming products with higher (vs. lower) symbolic value, people
prefer human labour (vs. robotic labour) more. I deviate from previous research by in-
vestigating an overlooked factor, potentially influencing human-technology interaction,
that is, disease threat. The key hypothesis of the current study is that exposure to disease
threat increases consumers’ relative preferences for robot service over human service.

3 Study Section

This study aims to test whether disease threat has an effect on consumers’ relative pref-
erences for robot service over human service. To achieve this goal, this study adopts a
one-factor two-cell between-subjects design. One condition is the disease-threat condi-
tion, and the other condition is a control condition. I predict that participants assigned
to the disease-threat condition will have a stronger relative preference for robot service
over human service compared to those assigned to the control condition.

3.1 Participants

We recruited 126 Chinese participants for this study. These participants were randomly
assigned to either the disease-threat condition or the control condition. Finally, the dis-
ease threat condition has 64 participants while the control condition has 62 participants.
Among the 126 participants, 69 were females, 54 were males, and 3 preferred not to
disclose. Please see age distribution in Table 1.

Table 1. Age Distribution

Age Range Number of Participants
Under 18 3
18-25 22
26-30 24
31-40 39
41-50 7
51-60 27
Above 60 4

3.2 Methods

Participants in the disease-threat condition were instructed to envision the presence of
a new infectious virus, while those in the control condition were directed to imagine
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the emergence of new technology for treating a dental issue. After reading the instruc-
tions, the participants were instructed to write down their feelings. The detailed instruc-
tions were provided as follows.

Instruction for the disease-threat condition: Imagine that you reside in a location
where a novel respiratory infection virus, Z, has recently surfaced, proving to be more
severe than past iterations of the coronavirus. Virus Z primarily spreads through respir-
atory droplets and contact. Prevention of human-to-human transmission is crucial to
combatting the virus. Scientific research indicates that symptoms of this viral infection
encompass breathing issues, high fever, fatigue, and in severe instances, respiratory
failure.

Instruction for the control condition: Imagine that that a local hospital has just im-
plemented a novel approach to addressing dental caries known as non-traumatic restor-
ative therapy (ART). In this method, the caries are manually removed using specific
instruments and then the cavities are filled with a new kind of glass ionic material that
exhibits strong adhesion, pressure resistance, and wear resistance. One of the key ben-
efits of this approach is that it does not necessitate electric dental equipment, making it
convenient for surgeons to operate and readily accepted by patients.

To measure people’s relative preferences for robot service over human service, we
asked participants to imagine that they were eating in a restaurant. Either a robot or a
human could provide services for them. Participants indicated whether they preferred a
robot or a human to serve them. We utilized an 8-point bipolar scale to quantify their
relative preferences, wherein a value in proximity to "1" signifies a preference for a
human, while a value near "8" indicates a preference for a robot. A higher score reflects
a stronger preference for robots, whereas a lower score indicates a stronger preference
for humans.

4 Results

The mean value of the disease threat condition is 6.78, and the standard deviation is
1.94. In contrast, the mean value of the control condition is 4.68, and the standard de-
viation is 2.54. Please refer to Figure 1. We first conducted an independent sample t-
test to examine our hypothesis. We found that those participants assigned to the disease-
threat condition indicated a stronger relative preference for robot service over human
service than those assigned to the control condition did (t(124) =5.21, p <.001). More-
over, the effect is still significant when controlling participants’ gender (F(123) =26.55,
p <.001) and age (F(123) = 27.63, p <.001). In addition, we wonder whether disease
threat and gender will have an interaction effect. The Univariate analysis showed that
there is no interaction effect between disease threat and gender (p > .05). We also tested
whether participants’ age could moderate the proposed effect of disease threat on con-
sumers’ relative preferences. The moderation analysis revealed that the moderation ef-
fect was not significant (p > .05), suggesting the absence of a moderation effect.
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Fig. 1. Mean Value of Two Conditions

5 Conclusion and Discussion

By conducting a randomized experiment, I found that disease threat increases consum-
ers’ relative preferences for robot service over human service, which is consistent with
the hypothesis. More importantly, the observed effect of disease threat on consumers’
relative preferences remains after controlling consumers’ age and gender, demonstrat-
ing the robustness of our effect.

Robot market is a rapidly growing market. With the increasing usage of robots in
service contexts, marketers are confronted with a decision-making process concerning
the selection of agents for adoption in service settings. Therefore, it is crucial for mar-
keters to understand how consumers’ inclinations towards robots or humans are formed,
and how these preferences are influenced by individual and situational factors. In ad-
dressing this issue, the current study directs its focus towards a specific situational fac-
tor: disease threat. Through a randomized experiment, I found that participants assigned
to the disease-threat condition displayed a stronger inclination towards robot service
over human service compared to those assigned to the control condition, thus support-
ing the central hypothesis that disease threat increases consumers’ preferences for robot
service over human service. The current findings make contributions to the line of re-
search on disease threat by examining the influences of disease threat on human inter-
action with non-human agents. Moreover, these findings add to the literature on human-
technology interaction by suggesting and exploring a factor that may potentially impact
human interaction with robots, namely, disease threat. Lastly, the present research pro-
vides important insights for marketers regarding the adoption of robot services under
specific circumstances.
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