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Abstract: This article discusses the topic of ethics and
policy for human interaction with robots. The term “robot
ethics” (or roboethics) is generally concerned with ethical
problems that may occur when humans and robots interact
in social situations or when robots make decisions which
could impact human well-being. For example, whether
robots pose a threat to humans in warfare, the use of robots
as caregivers, or the use of robots which make decisions
which could impact historically disadvantaged populations.
In each case, the focus of the discussion is predominantly
on how to design robots that act ethically toward humans
(some refer to this issue as “machine ethics”). Alternatively,
robot ethics could refer to the ethics associated with human
behavior toward robots especially as robots become active
members of society. It is this latter and relatively unex-
plored view of robot ethics that this article focuses on,
and specifically whether robots will be the subject of
discriminatory and biased responses from humans based
on the robot’s perceived race, gender, or ethnicity. If so,
the paper considers what issues are implicated, and how
society might respond? From past research, preliminary
evidence suggests that acts of discrimination which may
be directed against people may also be expressed toward
robots experienced in social contexts; therefore, discrimi-
nation against robots as a function of their physical design
and behavior is an important and timely topic of discus-
sion for robot ethics, human-robot interaction, and the
design of social robots.
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1 Introduction

In the last few decades, robots have been widely used in
industrial applications performing tasks such as part
assembly, spot welding, material handling, and painting
[1]. More recently, robots have entered other areas of the
workforce, often coming into close contact with people
and performing tasks which require a range of social
skills. For example, in the retail and hospitability indus-
tries, robots may serve as customer greeters [2], shopping
assistants [3], and guides [4]; in education, robots may
serve as teachers and assistants [5]; and in entertain-
ment, robots may serve as performers [6]. In addition,
robots are currently entering society in the role of friend
or companion, displaying ever increasing social skills [7].

There is widespread agreement among roboticists,
philosophers, legal scholars, and legislators that as robots
enter society it is desirable that they act ethically toward
humans [1,8-13]. Generally, robot ethics is a topic within
the emerging field of information ethics which focuses on
the ethical standards and moral codes governing human
conduct toward robots in society [14,15]. Tamburrini [16]
described robot ethics as “a branch of applied ethics which
endeavors to isolate and analyze ethical issues arising in
connection with present and prospective uses of robots”
(p. 12). Tamburrini also posed the question of whether
we should “[...] regard robots, just like human beings,
that is, as moral agents and bearers of fundamental rights?”
(p. 12) (see [17]). Similarly, Asaro [8] commented that robot
ethics should be concerned with the ethics associated with
human behavior toward robots, a relatively unexplored
topic which forms the focus of this article. Generally, ethics
relates to societal standards of human conduct and consists
of guidelines and principles that inform people about how
to live in a society or how to behave in a particular situa-
tion [18]. This article takes the position that emerging
social robots pose significant challenges to current views
of ethics and that various actors may be harmed from
a psychological and emotional perspective as a result of
discriminatory, biased, and aggressive conduct directed
against robots.
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In terms of how people interact with robots, emer-
ging evidence suggests that people may discriminate
against robots under various circumstances, for example,
as a function of their perceived gender, ethnicity, or race
[19-21]; yet policies to address robot discrimination are
just beginning to be discussed [22,23]. In the US, legisla-
tion to address discrimination resulted in the passing of
Title VII of the Civil Rights Act of 1964 which was enacted
to prohibit racial, religious, gender, ethnic, and color
discrimination in employment and housing (see also
[24]). As mentioned, the Civil Rights Act identified ethni-
city, gender, and color as categories which could result
in discrimination toward individuals; interestingly these
categories represent characteristics that may also be attrib-
uted to robots (see generally [25]). This raises the question
of whether humans might engage in discriminatory beha-
vior toward a robot designed with physical characteristics
that in the past has led to discrimination among humans
(19,26,27].

Under current anti-discrimination law, the aggrieved
party is a natural person and not an artificial entity, thus,
a question of interest for the robotics community is
whether any party is harmed if humans discriminate
against robots, and if so whether new policy, law, and
ethical guidelines should be created to prohibit robot
discrimination? Further, the possibility of discriminatory
conduct directed against robots raises interesting ethical
concerns regarding human treatment of robots, espe-
cially given that current robots are entities that are not
considered to be independently morally considerable
[28]. While rights for conscious robots is a fascinating
albeit future-oriented topic, even so, if acts of discrimina-
tion against robots that lack self-awareness result in
harm to human actors, then the ethical treatment of
robots is of legitimate interest to society.

Perhaps the best-known discussion of robot ethics is
Isaac Asimov’s Three Laws of Robotics. The Three Laws
are as follows: “a robot may not injure a human being or,
through inaction, allow a human being to come to harm;
a robot must obey the orders given it by human beings
except where such orders would conflict with the First
Law; and a robot must protect its own existence as long
as such protection does not conflict with the First or
Second Laws” [29]. Asimov’s first two laws on robotics
directly protect the rights of humans vis-a-vis robots,
but do not provide rights for robots, that is, protection
against discriminatory or other harmful acts directed
against them. However, the third law provides some relief
for the robot - it is allowed to protect its “own existence”
(as long as that does not conflict with the first two laws),
but this implies that the robot knows that it in fact exists,
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and that it has rights that need protecting. That robots
may eventually gain consciousness and act in such a way
as to protect their rights is of course a controversial topic,
but for the discussion within this article, robot conscious-
ness is not considered a necessary condition for robot
discrimination to have ethical and policy consequences
for society in general and in some cases for specific indi-
viduals [30].

2 Current views of robot ethics

Generally, robot ethics is a broad topic that is of interest
to roboticists, philosophers, and social scientists, and it is
likely that a multitude of factors will influence whether or
not humans are guided by ethical considerations when
interacting with robots. Asaro [8], discussing what we
might expect from robot ethics, identified three areas
for consideration. The first is that a human (which could
be the robot’s operator) (Humans, Figure 1) might act
unethically toward another human (Human,, Figure 1)
through the use of a robot [30,31]. Second, according to
Asaro [8], robots should be designed such that they do
not act unethically themselves. Third, we might consider
how people (Human; in Figure 1) should treat robots
based on ethical standards of conduct [8]. A later section
of the article focuses on the human actors shown in
Figure 1.
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Figure 1: Different scenarios in which robots are implicated by
ethical considerations. The robot is an actor which can engage in
discriminatory conduct against a human with or without human
control (right side); the robot can be programmed to act ethically
toward humans; and humans may act unethically toward robots (left
side). The arrows can represent an observation of the robot or
interaction with the robot depending on the circumstances.
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Furthermore, Abney [32] described robot ethics as
having different meanings: (i) the professional ethics of
roboticists who design robots; (ii) the moral code pro-
grammed into robots (sometimes referred to as machine
ethics); or (iii) the conscious ability of a robot to engage
in ethical reasoning. Extending Abney’s categorization
and Asaro’s [8] view, for robots entering society and
experienced in social contexts, I propose that robot ethics
should be concerned with the ethical treatment that robots
receive by those who interact with them. And further that a
robot need not be consciously aware of discriminatory
conduct directed against it for the topic of robot ethics to
have relevance for the field of ethics and for human-robot
interaction (HRI). However, extending the main focus of
this article on ethical treatment of robots which lack
awareness of an act of discrimination directed against
them (the situation which exists now), I briefly touch
upon a future in which robots gain consciousness and
are aware that it was the subject of discrimination; in
that case, an important issue would be to determine
what ethical rules and policy should be applied to guide
HRIs when a conscious artificial agent is involved [33-35].

2.1 Ethics, robots, and discrimination

Robots that interact with people do so in a multitude of
ways; they speak to us, obey our commands, and may
examine our facial features to discern our intentions or
even our emotional state [36]. In response, according to
the computers as social actors (CASA) paradigm, humans
tend to interact with robots in a comparable manner as
they do with people [37]. On this point, Eyssel and
Kuchenbrandt [25] observed that people draw on their
own self-knowledge, or their knowledge about other
people, when judging unfamiliar non-human entities
(see [38]). Similarly, Kang et al. [39] summarizing dec-
ades of research on discrimination have shown that
social cognitions influence our evaluation and behavior
toward individuals who are placed into a different group.
It should be noted that the CASA paradigm does not
predict that interactions between humans and robots
will be positive (or in some way ethical), just that the
interaction will be similar to how humans interact with
each other. On this point, the results of prior research sug-
gest that as people interact with robots, they may express
biases toward the robot not unlike the biases that people of
color, or of certain ethnic groups, or of a particular gender
currently receive (see generally [21,40,41]). For this reason,
as robots become more and more prevalent throughout
society, ethical issues associated with HRI have become an
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important topic of discussion. Additionally, discrimination
against robots raises a number of questions which need to
be addressed sooner rather than later as robots become the
subject of human attention. Briefly, some issues of ethics
and policy for robots are as follows: (i) Can personhood
status be granted to a robot such that it can claim rights?
(ii) Would it be a violation of current ethical standards to
discriminate against robots? and (iii) Is the society-at-large
or people who witness acts of discrimination directed
against robots harmed by viewing the act of discrimination?

The question of whether robots may be the subject of
discrimination, or in some cases even extreme animus, is
motivated by examples on the current treatment of robots
and from historical events. A recent example of hostility
directed against a robot occurred in 2019 when a person
kicked and knocked over a 400-pound security-guard
robot that was patrolling a parking-garage structure [42].
In another example, hitchBot, a robot which had success-
fully hitchhiked across Canada and parts of Europe, was
destroyed in Philadelphia by unknown assailants [43]. Also,
from a historical perspective as far back as the eighteenth
century, there was a rebellion by textile workers in Great
Britain who thought that the introduction of technology into
their workplace posed a threat to their livelihood; as a
result, the “Luddities” destroyed the equipment [44].

While the aforementioned examples show an extreme
animus toward machines, as discussed by the CASA theory,
people often react to robots in far more subtle or stereoty-
pical ways such as attributing human characteristics to the
robot based on its physical appearance or behavior [45,46].
For robots, Sparrow [19] commented that people attributed
racial and/or ethnic identities to robots and suggested that
research which showed that robots are placed into racial
categories pose unique ethical and political challenges to
building humanoid robots. Sparrow [19,27] further argued
that the design of humanoid robots that may be perceived
as representing a particular race presents a difficult ethics
problem for robot designers [19]. Barfield [26] found that the
surface color of a robot (black, brown, white) could influ-
ence the task the robot would be selected to perform sug-
gesting that perceived robot race (as a function of the
robots’ surface color) may influence the user’s evaluation
of the robot.

That people anthropomorphize robots has been shown
in numerous studies and suggests that if a person interacts
with a robot that has attributes which differ from those of the
observer, the person may react in a stereotypical or discrimi-
natory manner toward the robot [25,38,45,47-50]. In fact, a
number of social psychology studies have concluded that in-
group or out-group bias, and thus preferential or non-prefer-
ential treatment, can be triggered by markers of physical
similarity, such as skin color; or in the case of robots, the
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color of the material used to design the surface of the robot
[26]. Illustrating this point, Bartneck et al. [51] showed that
robots designed with different colors were “racialized” by
observers. Further, Eyssel and Kuchenbrandt [25] found that
observers exhibited a biased reaction toward robots which
were thought to represent a member of a different ethnic
group. What the aforementioned studies highlight is that
robots perceived as a member of the observer’s “out-group”
are judged less favorably than robots perceived as members of
the observer’s “in-group” — a reaction which researchers have
shown can lead to discrimination against out-group members
under various contexts (see generally [21]).

From a theoretical perspective, as predicted by the
CASA paradigm, people treat robots as social actors and
under some circumstances, as if they have a race [21,50].
Bartneck et al. [51] and Piske [52] commented that when
forming opinions about other people we often rely on
social cues such as age, gender, and race (see also
(53]). Based on the results of past research studies, the
human tendency to identify and stereotype along racial
lines is also prevalent in human interaction with robots
[21,41]. For example, Eyssel and Hegel [20] have shown
that people use a variety of cues to categorize non-human
entities and there is also a tendency to place robots into
racial and ethnic categories. Eyssel and Kuchenbrandt
[25], studying biases directed against robots, used German
citizens to evaluate robots that were given a Turkish
or German identity. The results of their study indicated
that the robot introduced to the German citizens as a
Turkish product compared to the same robot introduced
to subjects as an in-group, or German product, received
less preference among German citizens. Further, De Angeli
et al. [53] found that people are more likely to engage in
antisocial behaviors when interacting with technology
designed with humanlike and engendered forms, and
that robots designed with female gender cues could be
the subject of unintended sexual attention and harassment
(see [54]). Additionally, Bartneck et al. [51] noted that
manipulations of robot shape and hairstyle often elicited
gender stereotypical responses. Given that robots may be
perceived as representing a particular gender, these find-
ings raise interesting questions for HRI: as an example,
whether it is ethical to design female-appearing robots
that are expected to serve gender roles in society [46].
Summarizing the earlier discussion, previous studies have
shown that individuals evaluate robots as an in-group or
out-group member along the dimensions of perceived eth-
nicity, race, and gender. A question raised in this article is
whether discrimination occurs for robots perceived to be a
member of an out-group, and if so, which actors are
harmed, and what is the nature of the harm?
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With robots becoming more humanoid in appearance,
intelligent, and social in behavior, there is a growing effort
to investigate whether people discriminate against robots
and respond to them based on gender, ethnicity, and racial
stereotypes. For example, Eyssel and Hegel [20] investi-
gating the effect of facial cues on the perception of
robot gender asked whether a robot designed as gen-
dered female would be stereotyped in user interactions
as female, and whether a robot designed as gendered
male would be stereotyped as male. The findings indicated
that the same gender stereotypes which bias social percep-
tions of humans are also applied to robots. For example,
“male-appearing” robots were ascribed more agency-
related traits, and “female-appearing” robots were ascribed
more communal traits [20]. More recently, Otterbacher and
Talias [55] also found that people responded using stereo-
typical responses to robots thought to represent a particular
gender. Using videos of male- or female-appearing robots,
participant’s evaluations of the female-gendered robots
were categorized as being emotionally warm and the
male-gendered robots as being more agentic [55].

In addition to gender, there are other factors which
influence how an individual evaluates another person
and whether they exhibit a bias or discriminatory response
against that person. For example, as alluded to earlier, it
has been shown that people are evaluated more positively
if they are perceived as a member of the evaluator’s “in-
group” and negatively if not [49]. This in-group bias effect
was tested in the domain of social robots by Eyssel and
Longham [21]. In their study, participants who identified as
Caucasian were asked to rate robots whose appearance
resembled the participants’ in-group or resembled a social
out-group designed with “Afrocentric features.” Contrary to
expectations, more agency was attributed to the out-group
robots, and, as an explanation, Eyssel and Longham [21]
attributed the unexpected finding to the participants’ desire
to appear egalitarian and unprejudiced. The extent to which
this represents a consistent and valid response to social
robots remains to be determined in future studies. Eyssel
and Kuchenbrandt [25] also investigated the effect of social
category membership on the evaluation of humanoid robots.
Their results showed that subjects who rated a robot which
was designed to represent either their in-group or a national
out-group not only rated the in-group robot more favorably
but used social categorization processes and differential
social evaluations when viewing the robots [25].

On the topic of robot discrimination and the stereo-
typing of robots, Louine et al. [41] investigated the percep-
tion of robots of certain colors. Respondents were presented
with pictures of black-, yellow-, and neutral-colored robots
and were asked to indicate their evaluation of the robot on
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a number of dimensions. The results suggested that black-
colored robots were viewed as significantly stronger than
yellow robots, that respondents were more likely to move
away from black-colored robots, and that yellow robots
were viewed as more affable than black robots. Further,
using the shooter-bias paradigm, Bartneck et al. [51] provided
strong evidence that people discriminate against robots
thought to represent a different race than the observer.
In their study, subjects viewed white- or black-colored
robots that either had a gun or other object in their
hand. Bartneck and colleagues found that people shot
quicker if the robot was darker than if it was lighter. In a
related study, Barfield [26] showed that robot color can evoke
an emotional response from people in various situations.
Varying the surface color of robots, she found that partici-
pants thought society would discriminate against a black- or
rainbow-colored robot more so than a robot colored as white.
Further, a black-colored robot was thought to be stronger
than a white- or yellow-colored robot and participants indi-
cated that a red- and black-colored robot would be selected
more often to commit an assault than the other robots.

One overarching conclusion from the aforementioned
studies is that human observers are able to place robots
into different social categories based on their appearance.
Remarkedly, this is a human skill developed at an early
age. For example, Matsuda et al. [56] used robots to
examine infant discrimination ability between humans,
an android robot, and a more “mechanical-looking” robot.
Subjects consisted of three groups, 6- to 8-month, 9- to 11-
month, and 12- to 14-month-old infants. In the study, a
human and robot image, or the two robot images, were pre-
sented side-by-side in the visual field facing the infants and
using eye-tracking equipment the infant’s time spent focusing
on each of three areas of the images were recorded. The
results provided by Matsuda and colleagues showed that
infants that were within the 6- to 14-month age range were
able to discriminate a mechanical-appearing robot from a
human but were not able to distinguish between an android
robot and human [56]. This result is particularly interesting
for HRI given that psychologists have concluded from exten-
sive research that people learn to discriminate against other
people early in their lives [57,58].

3 Robot discrimination: the actors
and harms involved
An important question for robot ethics and policy relating

to the design and use of social robots is who is harmed if a
robot is the subject of discrimination [59]? As a starting
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point to the discussion, we know that current robots are
not conscious agents and thus have no awareness of
whether or not they are the subject of discrimination;
therefore, as a threshold question, does discriminatory
acts directed against a robot result in any harm or ethical
consideration that needs to be addressed [60]? Further,
under current legal doctrine we know that robots are not
considered legal persons; therefore, even if their physical
appearance or behavior elicits a negative reaction, robots
have no individual rights that they can pursue [61]. So,
lacking consciousness and legal rights, if a robot is the
subject of discrimination, are any parties harmed? Put
another way, what harms could be involved based on
discrimination against robots?

In general, Lippert-Rasmussen [60] has argued that
multiple actors may suffer adverse consequences if acts
of discrimination occur within society. One harm which
may occur is what I term “witness harm,” which could
manifest itself if a third-party witnessed robot discrimi-
nation and experienced adverse consequences such as
depression and stress [62]. Another harm which may
occur is more general, but I view it as an important
harm to “society-at-large” [63]. Generally, acts of robot
discrimination could lead to an unjust society and lack of
trust within society. Further, if robot discrimination is
tolerated, current gender and race discrimination preva-
lent within society could be exacerbated [62]. In addition,
the operator controlling the robot could also suffer emo-
tional harm if the robot controlled by the operator was
discriminated against or treated in an unfair manner,
especially if the robot was anthropomorphized by the
operator. Finally, the individual discriminating against
the robot could be harmed. For example, Coeckelbergh
[22,23] described virtue ethics as being concerned with a
person’s moral character when they engage in discrimina-
tory behavior, stating that fundamentally what is at issue
is the moral character of the individual, more so than the
object of discrimination. Similarly, Mamak [64] commented
that discriminating against another “[...] damages the
kindly and human qualities in himself, which he ought
to exercise in virtue of his duties to mankind” (p. 6). My
conjecture that the aforementioned harmful outcomes
could occur when humans interact with robots is sup-
ported by past research (reviewed in an earlier section of
this article) which has shown that a robot’s physical
design, and particularly its color, perceived gender, and
ethnicity may lead to people engaging in discriminatory
or stereotypical reactions toward the robot [19,21,26,27,45].

As a summary to the earlier discussion, Figure 2 iden-
tifies several parties that could suffer emotional or psy-
chological harm as a result of discrimination directed
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Figure 2: Discrimination against robots as a function of robot appearance and which actor could experience harm by the discriminatory acts

directed against robots.

against a robot. Specifically, the left side of the figure
indicates harm to members of society, and, for complete-
ness, the right side of the figure identifies harm which
could occur if a future robot were aware (or not) of the
discriminatory acts directed against it. However, in this
article I focus predominately on the left side of Figure 2,
which addresses current issues which relate to harm
resulting from discriminatory acts directed against non-
conscious robots (although the same analysis presented
here would apply to conscious robots and I briefly address
that point in the following).

Considering robot discrimination, Figure 2 summarizes
the various actors which could experience harm (resulting
from mental to physical harm). First, the “harm to society-
at-large” argument states that irrespective of whether the
robot has self-knowledge of discriminatory acts directed
against it, society-at-large may still experience harm due
to the consequences of discriminatory acts occurring within
society. A related topic may help illustrate this point. Con-
sider the discussion among media scholars and legislators
which concerns the playing of video games that contain
violent content [65]. While the virtual avatars that are killed,
maimed, and assaulted in such games neither actually
suffer any physical harm nor are they consciously aware
of being harmed, there is concern that society itself could
suffer negative consequences based on a game player
becoming desensitized to violence [66]. On this point,
Ryan et al. [67] commented that moral choices such as
those involved in game play could affect the ethical values
of the player and that unethical behavior learned in game
play could “leak out” into the world outside the video

game. Therefore, as with the ethical issues associated
with game play, even though current robots are not aware
of discriminatory acts directed against them, society may
experience the harmful effects of robot discrimination which
may also “leak out” and influence human interactions with
other individuals. Illustrating this, while discussing the
ethical treatment of robots, Sparrow [68] argued that it
would be unethical to design robots that were programmed
to explicitly refuse sexual advances in order to facilitate the
rape fantasy of some individuals. As Sparrow noted, such
acts could symbolically represent the rape of a real woman,
show disrespect for women, and represent and exploit a
significant character defect in the individual. As with video
games, the concern is that behavior learned or practiced
with robots could manifest itself in society. On this point,
consider the Kantian view on animal cruelty which holds
that our actions toward animals reflect our morality [69];
therefore, by extension, if we treat robots in inhumane
ways, we become inhumane persons, and as a result society
could be negatively impacted.

Additionally, a harm to humans shown on the left
side of Figure 2 is “by-stander” harm (see generally,
[70]), which I describe as the harm which could be
experienced by individuals witnessing acts of discrimina-
tion directed against robots. A study by Connolly et al.
[71] illustrates that if a robot were abused, a bystander
would be more likely to prosocially intervene when the
robot expressed sadness in response to the abuse com-
pared to a condition in which the robot ignored the
abuse. Given that people anthropomorphize robots, I pro-
pose that a bystander may experience emotional
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reactions triggered by witnessing robot discrimination,
and thus they may become indirect victims of discrimina-
tion. On this point, Wofford et al. [72] found that people
witnessing discrimination may experience depression and
other health-related effects.

Another harm that I propose may occur when acts of
discrimination are directed toward a robot is the harm to
the individual engaging in discriminatory conduct. While
not the victim of discrimination, still, the person is enga-
ging in negative behavior toward a robot and thus may
experience the negative consequences of inappropriate
behavior based on normative societal standards. On this
point, Mamak [64] asks what the mistreatment of robots
informs us about a person’s character. Sparrow [68] com-
mented that even if the mistreatment of robots does not
predict a person’s future behavior toward other people, it
may reveal something about the person’s character in gen-
eral, offering society reason to be concerned with their
behavior.

Given that robots may be the subject of discrimina-
tion as they interact with people, it is worth briefly dis-
cussing the right side of Figure 2, and whether it would be
ethical to create robots that were consciously self-aware
and thus able to experience the deleterious effects of dis-
crimination that may accompany robots as they enter
society. Basl [73] discussed several ideas concerning the
ethics of creating robots exhibiting artificial conscious-
ness. His main argument is that creating artificial entities
that are conscious might be unethical on the grounds
that humans would likely wrong such robots. On this
point, note the results of the aforementioned literature
review and real-world examples where robots have been
wronged in various ways. In Basl’s [73] view to determine
whether it is wrong to harm an entity that has artificial
consciousness, it is necessary to discuss whether such
entities have moral status. Basl [73] concludes that to
have moral status is to have moral significance, meaning
in some contexts a moral human agent will be responsive
to a robot because it has moral status. Refraining from
performing discriminatory acts directed against robots
considered to have moral status would be an example.
Further, Basl [73] uses the term “moral patient” as a parti-
cular form of moral status, which means that an entity’s
interests will be taken into account by human agents in
their moral deliberations. Basl [73] proposed that it would
be acceptable for scientists to create an entity with artifi-
cial consciousness, but only if the entity was treated with
the status of a moral patient. However, according to Basl if
there was any reason to expect that such a being would be
treated in a way not commensurate with the status of a
moral patient, then we should not create the artificially
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conscious entity, at least without adequate protection.
Similarly, Sparrow [74] when discussing the ethical treat-
ment of robots focused on the obligations that people
should have toward robots that gain human levels of intel-
ligence. Asaro [8] also commented that creating conscious
robots would lead to the question of what ethics are
required for HRI. Finally, in a discussion of robot ethics,
the Montréal Declaration for Responsible Development of
Artificial Intelligence from the Forum on the Socially
Responsible Development of Al, it was emphasized that
there should not be cruel behavior toward robots that
take on the appearance of human beings and act as humans
do in society (see generally [75]).

4 Toward a theoretical framework
for ethics and HRI

Based on the earlier discussion, I propose that a theoretical
framework be developed to guide efforts on establishing
ethical and policy guidelines for HRI given that robots may
be the subject of discrimination and animus in society. Such
a framework will help facilitate interdisciplinary collabora-
tion between researchers across disciplines and provide a
structure in which to evaluate HRI in the context of ethical
treatment of robots. Based on a literature review of models
used to investigate HRI, I summarize five different approaches
which I propose can be used to conceptualize research on the
ethical treatment of robots. While there is overlap between the
five areas, still, I believe the categories reflect a formal way to
discuss theories which could be applied to the ethical treat-
ment of robots. The proposed theoretical frameworks are as
follows:

1) Theories relating to robot anthropomorphism: Several
theories have attempted to explain how individuals
interact with social robots based on anthropomor-
phizing robots [76]. Generally, such theories are
based on the perceptual and cognitive processes
that are used to interpret the physical features and
behavior of a robot in human terms. One example
of such a theory is the Sociality, Effectance, and Eli-
cited Agent Knowledge (SEEK) theory which was
proposed by Epley et al. [47]. Just as discrimination
can result from an automatic process [77], SEEK
states that anthropomorphism occurs subconsciously
within moments of interacting with a non-human
agent. Additionally, one aspect of interacting with
robots that are anthropomorphized is that they elicit
an emotional response from users, and the Cognitive
Appraisal Theory proposed by Lazarus [78] discusses
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how arousal provides the basis for any emotion (here
arousal could be a function of the robot’s appearance or
behavior). So how arousal leads to emotions and how
emotion triggers ethical considerations for HRI are topics
in need of further exploration.

Theories based on the Uncanny Valley effect: The
Uncanny Valley effect has been replicated in numerous
studies and represents the eerie reaction to robots that
approach human likeness, but not quite achieving that
goal. Given that people may discriminate against robots
based on their appearance, the Uncanny Valley effect is
useful for explaining why robots of a certain appearance
could elicit a discriminatory response from those who
interact with them. A related theory proposed by Gray
and Wegner [79] indicates that humans may feel threa-
tened by humanoid robots based on their appearance
which could lead to discriminatory responses. Similarly,
under Self-Completion theory, people whose self is
threatened, for example, by the physical appearance
of a robot, are motivated to acquire symbols to offset
the threat [80]; the extent to which people accumu-
late symbols as a response to social interactions with
a robot could potentially represent a metric to mea-
sure the Uncanny Valley effect.

Gender and ethnic stereotypes: Several HRI studies
have been carried out to determine if the design of
robots results in triggering stereotypes based on the
robot’s appearance and behavior. An extension of the
CASA paradigm states that humans mindlessly apply
the same social heuristics used for human interactions
to robots because robots call to mind similar social
attributes as humans [50]. Thus, robots that are gen-
derized may elicit gender stereotype responses [81] and
those appearing as a certain ethnicity may elicit discri-
minatory responses based on ethnicity.

Role theory: As robots perform social tasks, they take
on social roles which could implicate ethical consid-
erations. Role theory examines robots as a function
of the roles they take within society. Under role
theory, a role is thought to be a cluster of functional,
social, and cultural norms that dictate how inter-
acting parties should act in a given situation [82].
Within this general genre of theories, the Social Iden-
tity Theory discussed by Turner and Oakes [83] says
that social identity is the portion of an individual’s
self-concept derived from perceived membership in a
relevant social group and has been used to explain
why people discriminate against robots perceived as
an out-group member.

Information processing (IP) theories: Several theories
have focused on how individuals process information
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in response to interactions with robots. Such studies
include reaction time measures and memory ques-
tions. The Social Exchange Theory discusses social
behavior (and thus involves IP) for the interaction of
two parties and implements a cost-benefit analysis to
determine risks and benefits of the interactions [84]. By
extension, it would be of interest to determine if a
cost—benefit analysis was done when individuals dis-
criminate against robots in social contexts.

5 Addressing robot discrimination
and concluding remarks

Summarizing the earlier discussion on ethics, discrimina-
tion, and HRI, research has shown that people categorize
robots as a function of the robot’s appearance, and in
many circumstances react to robots in a positive or nega-
tive manner as they do with other people [37]. Further,
Coghlan et al. [75] commented that there appears to be a
link between robots and human character suggesting that
our treatment of robots could have societal consequences.
Past research has shown that people may react in a hostile
or discriminatory manner toward robots, especially if the
robot’s design represents the appearance of a different
group than the observer [9,21,26,51].

Discussing the ethical treatment of robots, according
to Darling [85], robots designed with social skills by
nature of their form and behavior will elicit virtue-pro-
moting or vice-promoting effects which may impact their
treatment and the treatment of people. On this point,
some philosophers have asked whether treating social
robots kindly would make people kinder, and conversely,
if treating robots with cruelty, could make people more
callous [75]? There is evidence to support both of these
conjectures. For example, Darling [85] reported the results
of a study done by the US military that involved crippling
a six-legged robot and stated that the study was halted
by the subjects for being inhumane. In a workshop run
by Darling, she noted that after an hour allowing people
to socialize with a robot, people refused to hurt the robot.
In contrast, another study found that children in Japan
would, in the absence of their parents, verbally abuse,
kick, and punch a service robot in a shopping mall [86].
Specifically, Nomura et al. [86] found that children verb-
ally abused a robot, repeatedly obstructed its path, and
sometimes even kicked and punched the robot. Based on
a process of interviews, the majority of the children indi-
cated that they engaged in abuse because they wanted
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to test the robot’s reactions, actually enjoyed abusing it,
considered the robot human-like, and actually thought
the robot was capable of perceiving their abusive beha-
viors [86].

Interestingly, as robots continue to enter society with
the likelihood of taking on different physical appearances,
human reactions might mirror the “Uncanny Valley” effect
in which images that approach humanness, but not quite
so, may elicit an eerie feeling among observers [87]. In
terms of robot’s physical appearance, one may be sur-
prised to learn that, as late as the 1970s, there were
so-called “ugly laws” operating in the US (within local
municipalities) which were designed to discourage people
with deformities from appearing in public [88]. Such laws
made it illegal for any person, who is diseased, maimed,
mutilated, or deformed in any way, so as to be an unsightly
or disgusting, to expose himself or herself to public view
[89]. Given the Uncanny Valley effect for robots, society
may express a “humancentric bias” against robots and
judge them as members of out-groups. As a response, could
“ugly laws” be enacted to regulate the appearance of robots
in society? If so, then perhaps robots whose appearance
placed them in the dip of the Uncanny Valley curve would
not be allowed to expose themselves in public; they would
only be allowed in manufacturing facilities or other non-
public spaces. However, I do not advocate for such a law
or think such laws are a likely outcome in HRI, but discuss
the possibility based on the extensive research which has
shown that the Uncanny Valley effect applies to humanoid
robots [79,90-92] and that “ugly laws” were enacted in the
past for humans.

In this article, the results of several studies showed
that robots may be the subject of discriminatory acts,
particularly based on their physical appearance. I also
discussed how society-at-large and third-party indivi-
duals may experience harm as a result of robot discrimi-
nation. I view the discussion presented in this article as
highlighting important issues for human treatment of
current versions of non-sentient robots, and I recognize
that significant other issues of ethics and policy will
result if future robots gain consciousness and thus are
aware of how they are treated by their human compa-
nions. If robots do gain consciousness (at least at some
rudimentary level), then the issue of legal personhood for
robots becomes relevant, and whether such robots should
be considered to have moral status [93-95]. Looking to the
future, as Basl [73] notes, for any debate on the moral and
legal status of robots, a better understanding of artificial
consciousness, artificial rationality, artificial sentience,
and similar concepts is needed.
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