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Abstract

Increasing evidence suggests that people show moral concern for robots among other
nonhuman entities. Further, people’s attitudes toward new automated technologies such as
robots and Al are influenced by their social backgrounds, including religion. Two specific
religion-related values, i.e., animism and anthropocentrism, have been recognized to
influence preference for and familiarity with robots. However, how they affect moral care for
robots under different religious traditions has not been studied. Here, we empirically
examined how moral care for robots is influenced by religiosity (i.e., religious beliefs and
religious attendance) and religion-related values (i.e., animism and anthropomorphism) in
US and Japanese samples, cultures that are grounded in Abrahamic and Shinto-Buddhist
traditions, respectively (N = 3781). Overall, moral care for robots was higher in Japan than in
the US, matching previous findings. Moral care for robots was negatively associated with
religiosity in the US and positively in Japan, although its variance was better explained by
religion-related values than religiosity. Further, moral care for robots had a negative
association with anthropocentrism in the US and a positive association with animism in
Japan. The findings demonstrate how religious tradition may influence moral attitudes
toward robots, highlighting the role of cultural traditions in the realm of moral considerations.

Keywords: human-robot interaction, religion, moral foundation theory, care, cross-

cultural study



Influence of Religion-Related Values on Moral Care for Robots in the US and Japan

In 2015, the robotics company Boston Dynamics published a video of a robotic dog,
Spot, being kicked by the company's staff. The video was intended to demonstrate Spot’s
ability to remain stable in response to external impacts. Instead, the video evoked a variety
of moral and ethical concerns on social media; some sympathized with Spot and
condemned the perceived violence against the robot, while others ridiculed this reaction
(Parke, 2015). Similarly, when the hitchhiking humanoid hitchBOT failed to complete its
journey after being broken by an unspecified person (or people), some reactions described
those who broke the robot as morally wrong, while others did not (Fraser et al., 2019).
Elsewhere, Bartneck and Keijsers (2020) reported that people viewed abuse toward robots
and humans as similarly unacceptable.

The issue of whether robots deserve moral consideration or whether they can be
“‘moral patients” (i.e., targets of moral consideration) is receiving increasing research
attention (Shevlin, 2021). Furthermore, the extent to which rights should be granted to robots
(“robot rights”; Gunkel, 2018) has been discussed, but quantitative knowledge of people's
actual reactions is lacking. The importance of social and cultural background in this regard
has also been suggested. For example, Coeckelbergh (2018) argued that to understand
moral consideration toward robots (“moral care” hereafter), we should look beyond mere
individual differences and attend to the relational and historical aspects of ethics, such as
social and cultural background. However, the effect of cultural background on people’s views
about moral attitudes toward robots has been little explored. This study seeks to address
this gap by comparing Japanese and American moral attitudes toward robots.

Religions are often an important source of moral attitudes toward other humans and
may therefore affect moral attitudes toward robots (MacDorman et al., 2009; Halpern & Katz,
2012; Shaw-Garlock, 2009). This speculation also aligns with the argument that religion has
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influenced the relationship between humans and technology (Geraci, 2006). The current
study examined this idea by focusing on a specific moral attitude, that harming robots is
morally wrong (i.e., care foundation in the moral foundations theory; Graham et al., 2013), a
view which was evidenced by some reactions to the cases of Spot and hitchBOT. We
explored the role of religion-related values, with a specific focus on anthropocentrism and
animism, since previous literature suggested that these two factors influence attitudes

toward robots (Fortuna et al., 2023; Okanda et al., 2019).

Anthropocentrism, Religion, and Moral Care for Robots

Anthropocentrism is "a doctrine or theory which elevates man [sic] as the center of
the world and sees the well-being of humanity as the ultimate purpose of things” (Reinhardt,
1972, p. 62). Christianity—and indeed Abrahamic religions more broadly—are arguably
anthropocentric religions. In both the book of Genesis (1.26-27), shared by Jews and
Christians, and in the Muslim hadith, God is said to have made human beings in his own
image (Melchert, 2011). The book of Genesis also mentions that human beings have been
given dominion over all creatures, which is echoed in the Qu’ran (35.39), where human
beings are called Allah’s vice-regents. This concept of “Imago Dei” (i.e., humans being
God’s creation and made in His image) forms the foundation of perceptions that humans are
superior to other beings; it has determined the nature of human relations with the
environment and technology in Western cultures (Herzfeld, 2023). Previous psychology
studies have confirmed this; for example, Chandler (1981) reported that US Catholic
participants scored significantly higher on the anthropocentrism scale than nonreligious
participants. Fortuna et al. (2023) used a different single-factor scale and found that
anthropocentrism positively correlates with religiosity in predominantly Catholic Italy.

Anthropocentric thinking tends to take human beings as a reference point in
determining the status and value of nonhumans (see Spatola et al., 2022). This tendency is
linked to a phenomenon called dehumanization, i.e., holding negative attitudes or disregard
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for an entity when it appears to lack human traits (Haslam, 2006). Studies have suggested
that robots are related to dehumanization in two ways: 1) they are entities that transform
human life into a dehumanized form (de Oliveira and Oliveira, 2019) and 2) they are entities
devoid of human nature (Spatola, 2020). Anthropocentrism might strengthen negative views
of dehumanized entities. Consistent with these ideas, Fortuna et al. (2023) found that
anthropocentrism predicted negative attitudes toward robots. We further speculate that
anthropocentrism postulates nonhumans as less worthy of moral concern and excludes
them from the “moral circle” (Haslam et al., 2012). Thus, we expect that anthropocentrism

suppresses moral care for robots.

Animism, Religion, and Moral Care for Robots

Animism, like anthropocentrism, is a value system regarding the relationship
between humans and nonhumans. Animism is a worldview in which everything is alive or
has a soul; thus, animism does not clearly distinguish between humans and nonhumans,
and treats them as sharing fundamental characteristics (Spatola et al., 2022). Animism has
been considered to be closely associated with religion. For example, among earlier theories
(e.g., Tylor, 1889), anthropologists hypothesized that religion has animistic roots or that
animism itself is a religious phenomenon (Guthrie, 1995; Hunter & Whitten, 1976, p. 12).
Furthermore, as with anthropocentrism, animism is associated with some religious and
cultural traditions more than others. Christianity, Judaism, and Islam are not typically
considered to be animistic religions. In contrast, the traditional Japanese religion, Shinto,
has often been considered animistic (Abe, 1997; Hosaka, 2003; Allison, 2006). The principle
of Shinto is a sense of awe evoked by nature; it is linked to the feeling that human beings
are merely a part of nature, not its governor (Geraci, 2006). In other words, Shinto places a
strong emphasis on the fundamental link between humans and nature, unlike the Judeo-
Christian tradition, which emphasizes the distinction between humans and nonhumans. In
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this sense, it is clear that Shinto can be characterized as an animistic religion, following
Spatola et al.'s (2022) definition.

Building on this assumption, Allison (2006) suggested that the high acceptance of
robots in Japan stems from Japanese cultural animism. From an animistic viewpoint, robots
are attributed life just like natural creatures, and hence are not alien to people (Gygi, 2018).
Viewing humans and robots as sharing characteristics would imply that they have similar
moral status and both fall within the “moral circle.” Supporting this view, a study in Japan
showed that beliefs about friendship with and morality toward robots are positively
associated with animism (Okanda et al., 2019). Based on these arguments, we believe that
animism should promote moral care for robots. Finally, we note that in the US, the link

between attitudes toward robots and animism has not been studied.

The Current Study

We conducted a questionnaire survey on whether people regard harming robots as
morally wrong. Following MacDorman et al. (2009), we compared American and Japanese
attitudes, adding Katz and Halpern’s (2013) interest in religiosity to this comparison.
MacDorman et al. (2009) found that Japan has more affinity for robots, and Halpern and
Katz (2012) identified that the Japanese (but not the Western) tradition is associated with
positive attitudes toward robots; thus, we predicted that Japanese people would show higher
moral care for robots than Americans (H1). We also examined the effect of religiosity (in
terms of religious beliefs and religious attendance) and religion-related values
(anthropocentrism and animism). In doing so, we predicted there would be cross-cultural
differences in the way religiosity (associated with acceptance and nonacceptance of robots
in Japan and the US, respectively) was associated with moral care for robots. We tested
these ideas quantitatively by investigating correlations between moral care for robots and
religiosity and religion-related values, and the extent to which these variables explain
morality toward robots. We hypothesized that religiosity is positively and negatively
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associated with moral care for robots in Japan and the US, respectively (H2). We also
hypothesized that moral care for robots is negatively associated with anthropocentrism (H3)

and positively associated with animism (H4).

Method
Preregistration and Ethical Approval
The hypotheses, materials, and analytical strategy were preregistered at

https://osf.io/3dvge/?view_only=3c05cfbe125d440e81cdb75d7834alc4. Following

preregistration, we made several changes to the treatments of variables and analysis based
on further literature surveys (see Appendix Al). The current research was approved by

Ethics Committee in the School of Psychology at the University of Nottingham (F1264).

Participants

As stipulated in the preregistration, we targeted 2000 participants in both Japan and the US
with a variety of backgrounds, aiming to have as large a sample as possible to strengthen
the validity of the results. Quality checks by Qualtrics (which involved excluding participants
who filled in the questionnaire too fast and those who failed an attention check) resulted in
2,024 US and 2,025 Japanese participants. Further, participants (1) with missing values, (2)
whose country of citizenship and residency was neither the US or Japan, and (3) whose
entries in any input field relating to country of citizenship, religion, or occupation were
irrelevant (e.g., “11579,” “I like,” “Yes”) were excluded by the researchers (222 US and 46
Japanese participants). Thus, the final sample size was N = 1,802 for the US participants
(941 women [52.2%], 6 others [0.3%]) and N = 1,979 for the Japanese participants (1015
women [51.3%], 14 others [0.7%)]). Mean ages in the US and Japanese samples were 37.8
years (SD = 11.61) and 38.5 years (SD = 11.86), respectively. Demographic information is

summarized in Table 1.


https://osf.io/3dvge/?view_only=3c05cfbe125d440e81cdb75d7834a1c4

Materials
Moral Care for Robots

Moral care for robots was measured by adapting the care foundation items of the
Moral Foundation Vignette (Clifford et al., 2015), which consists of short vignettes where
people hurt or defame others. By replacing the victim with a robot, we assembled 13 items
(e.g., “A person continues to fire a pellet gun at a robot placed in the woods”). Participants
were asked to rate the acceptability of these situations using a 7-point Likert-type scale from
1 (completely acceptable) to 7 (completely unacceptable). Images of three humanoid robots
(Appendix A2) were presented at the beginning of the section of the questionnaire;
participants were asked to assume the robot in the questionnaire was similar to those shown
in the picture. Cronbach's alpha values for US and Japanese patrticipants in this study

were .96 and .95, respectively.

Religiosity

As some measures of religiosity are tailored for very specific audiences (e.qg.,
Christian Orthodoxy Scale; Fullerton & Hunsberger, 1982; Jong et al., 2013), they may
threaten the validity of a cross-cultural study of religion. Specifically, Kavanaugh and Jong
(2020) cautioned against focusing on religious identities in cross-cultural studies that include
Japan, because their survey of Japanese people found that 1) while Japanese people
undervalued the importance of religious beliefs in everyday life, their endorsement of
supernatural beliefs was normally distributed, and 2) their religious identities and practices
were not necessarily based on a shared motivation. To address this issue, we focused on
the pan-cultural aspects of religion, not religious identities, as encouraged by Kavanaugh
and Jong (2020); thus, we investigated beliefs in supernatural agents and events (religious
beliefs) and patrticipation in ritual or prayer (religious attendance; Jong et al., 2013).

Accordingly, we adopted the following two scales to assess religiosity.



For religious beliefs, we used the Supernatural Belief Scale (Jong et al., 2013; e.g.,
“There exists an all-powerful, all-knowing spiritual being, whom we might call God”), which
has both English and Japanese versions. We used the latest version of the Japanese
translation (version 2; Kavanaugh & Jong, 2020). Participants responded to each item on a
9-point Likert-type scale from -4 (strongly disagree) to 4 (strongly agree). Cronbach’s alpha
values were .91 and .92 for the US and Japanese samples, respectively.

For religious attendance, following Kavanaugh and Jong (2020), we asked
participants how often they usually (i.e., before the COVID 19 pandemic) visited a religious
place (temple, shrine, church etc.) per year. Participants responded using the following
ordinal scale: from 1 (never), 2 (once), 3 (twice), etc. to 11 (10 times or more).

In the preregistration, we stated that the question of whether these two measures
should be merged into one variable would be determined after data collection: if they
showed high correlations, we would merge them. Ultimately, since the consistency of the
two measures was relatively low in Japan (Spearman’s p = .15 vs. p = .43 in the US), they

were left unmerged.

Religion-Related Values

Anthropocentrism. We used the first factor (Pure Anthropocentrism vs.
Nonanthropocentrism, 11 items) of the 30-item Anthropocentrism Scale (Chandler, 1981,
e.g., “The human species is without a doubt the most advanced form of life on earth”).
Chandler (1981) reported that scores for this first factor strongly correlated with total scores
(r = .83). Participants responded to each item on a 7-point Likert-type scale from 1 (strongly
disagree) to 7 (strongly agree). Cronbach’s alpha values were .85 for both samples.

Animistic Habits and Anthropomorphism. For animism, we used two subscales
(Other self and Personification of nonhuman objects) of the Animism Scale for Adults
(Ikeuchi, 2010; e.g., ‘I feel that hand-made objects acquire part of the soul of the one that
made it”; “There are times when we feel attachment to things around us like we do to
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people”). This scale was designed to measure the degree to which people attribute vitality to
objects and interact with them as they do with living things (i.e., animistic habits). Since the
Divinity in nature subscale was strongly attuned to Japanese Shinto religious beliefs (see
Abe, 1997), we excluded it to avoid measuring specifically Shinto-based animistic beliefs.
Participants responded to each item on a 5-point Likert-type scale from 1 (strongly disagree)
to 5 (strongly agree). Cronbach’s alpha values were .86 for both samples.

For anthropomorphism, we used the Individual Differences in Anthropomorphism
Quotient (IDAQ; Waytz et al., 2010; e.g., “To what extent does the ocean have
consciousness?”). Participants responded to each item on an 11-point Likert-type scale from
0 (not at all) to 10 (very much). Cronbach’s alpha values were .92 and .91 for the US and
Japanese samples, respectively.

Note that animism is often compared with anthropomorphism, which refers to the
cognitive inference that inanimate objects are human. Although attribution of life and
attribution of human characteristics are conceptually distinct, they are often conflated
(Karpinska-Krakowiak & Eisend, 2021) including among researchers in human-robot
interaction (Beran et al., 2011). Accordingly, we determined whether to consider these as a
single measure after data collection. Ultimately, we merged them into one explanatory
variable because Cronbach’s a values for the aggregated scale were .92 and .90 for the US
and Japanese patrticipants, respectively. Since the quantification and number of items
differed between the two scales, we added them after normalizing each scale, then

renormalized the summed scale.

Covariates

The following variables were controlled in the regression analyses. First, the
perspective taking and empathic concern factors of the Interpersonal Reactivity Index (IRI;
Davis, 1980; Japanese version: Himichi et al., 2017). Here, we did not include the inverted
items of perspective taking, since their inclusion decreased the reliability of the scale (a
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=.69 in the US and a = .66 in Japan). After this manipulation, a = .83 in the US and = .81 in
Japan for perspective taking, and a = .74 in the US and = .77 in Japan for empathic concern.
Exposure to robots and robot-related media was adapted from MacDorman et al.’s (2009)
study (a = .78 in the US and = .64 in Japan). Typical image of robots was measured by
asking participants to choose one picture from a selection of humanoid robots and
mechanical arms (see Appendix A2). Along with these items, demographic variables (age,
gender, and education) were also controlled as covariates. A full list of questionnaire items is

provided in Appendix A3.

Analyses

In accordance with the hypotheses, we conducted the following analyses. For H1
(cultural difference in moral care for robots), we tested cultural differences in ratings of moral
care for robots between the US and Japan using an unpaired t-test. As for H2-H4 (cross-
cultural differences in the link between religiosity [H2] and religion-related values [H3, H4]
and moral care for robots), we used multiple regression analysis. The objective variable was
moral care for robots; the explanatory variables comprised religiosity (H2, religious
attendance and religious beliefs) and religion-related values (H3, anthropocentrism; H4,
animism). Since we were uncertain of the relationship between religiosity and religion-
related values, we tested them separately by evaluating the magnitude and significance of
the regression coefficients in two models: one with religiosity only (religiosity model) and one
with religion-related values only (religion-related values model).

The relative goodness of fit of the models was evaluated by the Akaike's information
criterion (AIC) and proportion of explained variance (adjusted R?). The minimum models
under AIC model selection by countries (best model) were identified to examine which set of
variables have explanatory power after accounting for other variables. We additionally ran:
1) country-wise regression to identify the effects of each variable by country, 2) models
employing both religiosity and religion-related values, and 3) models accounting for culture-
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covariate interactions (shown in Appendices A4, A5, and A6, respectively). Further, we
conducted supplementary path analyses using structural equation modeling (SEM; Appendix
AT). Multicollinearity was sufficiently low in all regression models (VIFs [variance inflation

factor] < 5).

Results
Cultural Differences in Moral Care for Robots (H1) and Other Measured Variables

First, we tested whether cultural differences in moral care for robots could be found
between the US and Japan (H1). Japanese patrticipants demonstrated higher moral care for
robots, 1(3108.2) = -16.3, p <.001, supporting H1. The effect size was intermediate (d =
0.54) and comparable to previous research reporting US-Japan differences in perceived
warmth of robots (r = .39, with higher values among Japanese participants; MacDorman et
al., 2009). Note that the moral care for robots scale comprises not only of vignettes
describing robots being physically attacked (unlike a prior study by Okanda et al., 2019), but
also included mistreatment of robots. This index’s high reliability (a = .96 in the US and .95
in Japan) showed that participants’ attitudes toward abuse of robots are consistent
regardless of whether such abuse is physical or social.

Likewise, we also tested cultural differences in other measured variables (which were
also used in the regression analysis as explanatory variables). Descriptive statistics of
measured variables are shown in Table 2. No significant cultural differences were found in
animistic habits, t(3306.0) = -0.49, p = .626; anthropomorphism, t(3327.9) = 0.84, p = .401,
or exposure to robots and robot-related media, t(3320.9) = -0.16, p = .870. The US
participants rated significantly higher on religious beliefs, t(3770.5) = -32.8, p <.001;
anthropocentrism, t(3436.4) = -10.4, p < .001; empathic concern, t(3514.7) = -28.4, p
<.001; and perspective taking, t(3577.6) = -20.3, p < .001. Additionally, significant
differences were found in religious attendance with US being higher, t(3154.5) = -22.9, p
<.001, and typical image of robot: 75.7% of the US and 82.9% of the Japanese participants
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chose “humanoid robot”; x?(1) = 2.93, p < .001. Distributions of measured variables are
provided in Appendix A8. Note that religiosity was positively correlated with
anthropocentrism and animism in both countries (Appendix A9). Further, religiosity’s
correlation with anthropocentrism was stronger in the US and its correlation with animism
was much stronger in Japan, indicating a country-specific association between religion-

related values and religiosity.

Cross-Cultural Differences in Religiosity (H2) and Religion-Related Values (H3 and H4)
Next, we analyzed how religiosity and religion-related values affected moral core for
robots. The results of regression analyses with culture as an interaction factor are shown in
Table 3. The analyses, including the interaction of culture with various covariates (age,
gender, education, empathic concern, perspective taking, typical image of robots, and robot-
related experience) did not show any remarkable differences (Appendix A6). Thus, we only
report regressions with interaction terms for the hypothesis-related variables (religiosity and

religion-related values).

Religiosity Model

In the religiosity model (adjusted R? = .18), there was a significant interaction of
culture and religious beliefs (8 = .11, p <.001; Table 3). Country-wise regression found that
the effect of religious beliefs was significantly negative in the US (8 = -.07, p = .002;
Appendix A4) and significantly positive in Japan (8 = .08, p < .001; Appendix A4). These
results support cultural differences in the link between religiosity and moral care for robots
(H2), although the effect size was rather small. As for religious attendance, it did not show

significant interaction (8 = .02, p = .592).

Religion-Related Values Model
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In the religion-related values model (adjusted R? = .22), there was a significant
interaction of culture and anthropocentrism (8 = .17, p <.001; Table 3). Country-wise
regression found that the effect of anthropocentrism was significantly negative both in the
US (B =-.22, p = .000; Appendix A4) and in Japan (B = .06, p = .003; Appendix A4). These
results supported the negative impact of anthropocentrism (H3). There was also a significant
interaction of culture and animism (B8 = .29, p <.001). Country-wise regression found that the
effect of animism was significantly negative in the US (8 = -.06, p = .003; Appendix A4) and
significantly positive in Japan (8 = .19, p = .000; Appendix A4); thus, H4 (predicting a

positive role of animism) was only supported in Japan.

Model Selection and Relative Contribution of Explanatory Variables

We identified the model with the lowest AIC (best model) using the dredge function of
MuMin package (Barton, 2020) in R (here we included the covariates as targets of the
variable choices; see Appendix A10). In the best model, any effects of religiosity were not
significant, while effects of religion-related values remained significant (Table 2). The
nonsignificance of religiosity (Table 2) in the best model suggested that the relationship
between moral care for robots and religion was mediated by religion-related values (path
analysis using SEM suggested such mediation effects; see Appendix A7).

The religion-related values model was better in terms of both AIC and adjusted R?.
This means that religion-related values rather than religiosity are associated with moral care
for robots. However, the proportion of explained variance (adjusted R?) showed a difference
between countries (US, .29; Japan, .17 in the country-wise best models; Appendix A4).
These results, combined with the significant interaction of culture with both anthropocentrism
and animism, suggest that the way in which anthropocentrism and animism are associated
with moral care for robots is culturally specific (see also the path analyses in Appendix A7,

which showed consistent results).
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Discussion

The current study found distinct moral attitudes toward robots between the US and
Japan with a large diverse sample. As hypothesized, moral care for robots was higher in
Japan. This result is in line with Halpern and Katz (2012), who found that Judeo-Christian
religions are associated with less positive social attitudes to robots than Eastern religions.
Further analyses revealed the culturally specific nature of associations between religion-
related values and moral care for robots. Overall, religion-related values (i.e.,
anthropocentrism and animism), better explained moral care for robots than religiosity itself
(i.e., religious beliefs and religious attendance). Anthropocentrism, which is significantly
higher in the US, was the main driver of cultural differences in moral care for robots (details
are discussed below).

The current study added to the literature by shedding light on a newly recognized
phenomenon, moral care for robots, and quantitatively described how religiosity and religion-
related values are associated with this phenomenon. Previously, Nomura et al. (2019)
studied how personal traits (such as altruism) and attitudes toward robots are related to
moral concern for robots. Our study also examined some of these relations, but extended
the research by finding cross-cultural differences in the way that religion influences moral
attitudes toward robots, empirically supporting the background influence of religion on
attitudes toward robotic technology (Geraci, 2006). None of the existing cross-cultural
studies of human-robot interaction (as reviewed by Papadopoulos & Koulouglioti, 2018)
have referred to religions or religion-related values. Previously, morality in the context of
human-robot interactions has been investigated within the scope of human perceptions of
moral judgments made by robots or robots' capacity as moral agents (Malle et al., 2015;
Malle et al., 2016; Komatsu, 2016). In this line of studies, Komatsu (2016) reported that
Japanese individuals do not favor robots that adopt a "sacrifice few to save many" strategy
in the trolley problem, a departure from the preferences of Westerners as reported by Malle
et al. (2015, 2016). Our findings extend this literature by demonstrating that such cultural
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differences manifest not only in the "robot as a moral agent" situation, but also in the context
of the "robot as a moral patient."

By addressing this area, our study contributes to the debate around moral
responsibility toward robots, which is a prominent current ethical debate. The importance of
this issue is due to the fact that treating robots without moral constraints may lead to the
violation of human rights (e.g., Sparrow, 2017). However, although several theoretical
solutions have been proposed (Whitby, 2008; Coeckelbergh, 2018), no concrete framework
such as internationally agreed guidelines have been produced. By empirically comparing the
magnitude of moral consideration for robots across cultures, this study contributes to
developing more effective arguments by ensuring that theoretical proposals correspond with
people's actual responses.

Cultural differences in the association between moral care for robots and religion-
related values might reflect how robots are represented in each county, especially in terms
of the boundary between humans and robots. If robots are perceived as sharply distinct from
humans, anthropocentrism (prioritizing human wellness) could more strongly deprioritize
moral care for robots. This idea builds on the negative association found by Fortuna et al.
(2023) between anthropocentrism and attitude toward robots in a cross-cultural context.
Spatola et al. (2022), echoing Fisher (1991), posited that whether people a priori believe that
robot have a soul affect the nuance of mind attribution toward robots. For Japanese
participants, animism and anthropomorphism might be related to the degree to which they
think robots "can think and have emotions." For US participants, on the other hand (who are
subject to a stronger cultural influence from anthropocentrism), the question of whether a
robot “is like a human” is more prominent. As such, it is natural that animism was positively
related to moral care for robots in Japan. Contrary, under anthropocentric culture like in the
US where sharp discrimination between human and robots are perceived comfortable,
robots might be rejected by people if they look close to humans, as proposed by the
uncanny valley theory (Mori et al., 2012). This view matches negative association between
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animism and moral care for robots in the US, although further study focusing this point is
needed. Future studies of moral attitudes toward robots should consider the interplay of
animistic representations of nonhumans and a priori perceptions of robot-human similarity,
which were identified as being higher in Japan than in Western cultures (Gygi, 2018).

As for the influence of religiosity, the religiosity model showed an effect of religious
belief but not religious attendance, inconsistent with our hypothesis. We included religious
attendance because a previous study showed Japanese participants can still be highly
involved in religion through religious practices even if they have lower religious beliefs or
identify as nonreligious (Kavanaugh & Jong, 2022). In fact, Kavanaugh and Jong (2022)
suggested that Japanese religion is more oriented to practice than beliefs; thus, it is possible
that one’s religious attendance could influence one’s religion-oriented values: animism and
anthropomorphism. However, our result for Japanese participants showed religious
attendance was not clearly correlated with either anthropocentrism (r = -.029) or animism (r
=.129). Thus, given that religious attendance can be reinforced by social norms (Van Ingen
& Moor, 2015), sightseeing, and prayer for family and friends (Kavanaugh & Jong, 2022),

attendance at religious sites may not imply consistent beliefs or values.

Robots and Sociocultural Background in Japan

The present study examined the impact of exposure to robots and robot-related
media on moral care for robots and found no discernible cross-cultural disparities in either
the frequency or the effects of such contact on moral care for robots. This outcome, given
the findings by MacDorman et al. (2009) that Japanese higher robot related experience
correlated with a preference and less threatening impression of robots, was unanticipated.
Notably, our study differed from that of MacDorman et al. (2009) in that our sample included
participants with diverse educational backgrounds, ranging from 20 to 60 years of age;
MacDorman et al.’s (2009) sample comprised only college students. Thus, our results are
likely to more accurately reflect the underlying trends in the population of interest. It is
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possible that these cross-cultural differences have been reduced in the last decade due to
the increasing presence of robots in both US and Japanese societies. Another possibility is
that though there is a great deal of popular literature in Japan featuring nonhuman animated
characters (e.g., Doraemon), they may not be recognized as robots since they behave
emotionally and intentionally in the same way as humans (i.e., our Japanese respondents
may have underestimated their exposure to robots).

In terms of explaining cultural differences in attitude toward robots between Japan
and the West, Hornyak (2006) pointed out that typical depictions of robots tend to differ in
these culture. Another explanation is provided by Sabanovi¢ et al. (2014), who argued that
Japan’s identity as a “robot nation” might be a product of deliberate policy and
communication strategies. It may also account for our result showing higher moral care for
robots in Japan, though the negative association between anthropocentrism and moral care
for robots in the US cannot be explained in this way. This line of argumentation is interesting
because it suggests that identity/communication strategies regarding robots are influenced
by religions. Although it would be difficult to conduct a scientific investigation of this
sociohistorical context, more could be learned through field surveys focusing on researchers
and engineers involved in robotics technology looking at religious influences on the
development of science and technology, whose importance was echoed by Geraci (2006).

Scholars have discussed how Japanese society generally reacts positively to robots
and new technologies in general (e.g., Schodt, 1988; Geraci, 2006; Hornyak, 2006). This is
reflected in the fact that the use of robots as labor resources and caregivers in tackling the
country’s aging population and low birth rate is widely expected (Barry, 2005). Such a view
may be criticized as comprising “misperceptions of Western journalists” (MacDorman et al.,
2009), but nonetheless these characteristics of Japanese society may partially explain the
present results. Interestingly, Western scholars, drawing on their own religious backgrounds,
have raised the issue of how the encounter with humanoid robots demonstrating human-like
behavior challenges our “self-understanding” that we are special, by making us see
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ourselves as mere machines; they have developed theological arguments for overcoming
this problem (Foerst, 1998). To the best of the authors' knowledge, such a "threat" has never
been recognized by Japanese scholars, who are rooted in the animistic tradition. It appears
more that Japan has incorporated humanoid robots into their own religious system (see

Geraci, 2006).

General Implications for Moral and Cultural Psychology

Finally, we discuss this study’s general implications for moral and cultural psychology.
Previous cross-cultural studies revealed cultural differences in moral judgment strategies
(e.g., Henrich et al., 2015; Gold et al., 2014) and moral development (Blake et al., 2015), as
well as culturally stable patterns (Blake et al., 2015; Curry et al., 2019; Hauser et al., 2007;
Graham et al., 2013). However, in previous cross-cultural studies, the characteristics of
moral patients have not been considered specifically. For example, in questionnaire studies,
moral patients are often described abstractly or vaguely (e.g., “someone” in the Moral
Foundation Questionnaires; Graham et al., 2013). Our results showed that, in seeking to
understand the role of cultural or social background in moral psychology, the moral patient’s
type might also be important to consider. In the present study, we focused on robots as
moral patients, and took animism and anthropomorphism into account. This approach has
relevance in the case of other nonhuman moral patients (e.g., animals or the environment),
where specific religion-related values are also likely to influence one’s moral attitude (e.g.,
animism might also influence moral care toward trees). Further cross-cultural studies are
encouraged to map the relationship between specific types of moral patient and socio-

religiously oriented values.

Limitations and Future Directions
The current study has several limitations. One is that moral care for robots was less
explained by our explanatory variables for Japanese people across all models. Other
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variables not considered in this study, such as perceived cuteness of presented robots, may
have more explanatory power in Japan. Note that before participants filled in the
guestionnaire, we presented three robots (Armar, HRP-2, and Nao; Appendix A1) whose
emotional valence (positive/negative impressions of robots’ appearance) measured by the
Self-Assessment Manikin (SAM; Lang, 1980, a language-independent method) and
perceived human-likeness, showed little differences between Japanese and Western
participants (Ikari et al. 2021). This process should have minimized the influence of any
cultural differences in moral care for robots created by the difference in impression of the
word “robot.” However, it is still possible that emotional impressions of robots differently
affected moral care for robots between countries; thus, future studies could be conducted to
investigate this.

Another limitation stems from the fact that we treated moral care for robots
independently from moral care for humans; thus, the current study is unable to address
moral care for robots relative to moral care for humans (which could share the same
cognitive underpinnings; Haidt & Joseph, 2004). We did not include items to ask about moral
care for humans since our design—as a cross-cultural study—was already complex, and
thus adding another focus (i.e., moral care for humans vs. robots) would have further
complicated the survey and reduced the interpretability of the results. Instead, we assessed
the ability to feel others’ pain (empathic concern factor of IRI; Davis, 1980; strongly
associated with moral care for humans, Dawson et al., 2021) and controlled this factor in our
analyses. Thus, we consider it unlikely that this problem undermined our results.

Nonetheless, comparing moral considerations toward humans with those toward
robots is an interesting topic for future research. One possible experimental method to
approach this issue is the moral circle approach (e.g., Waytz et al., 2019). In this method,
participants were asked to rank or rate various types of moral targets, typically including
several types of humans (e.g., family, in-group members, villains) and nonhumans
(environment, plants, animals). This approach could assess individual differences in moral
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circle expansion (i.e., the scope of moral consideration from morally caring only for one’s
family to everything on the earth) and its determinant factors such as ideology (Waytz et al.,
2019) or religious and cultural background, per the present research. Future research in this

direction is encouraged.

Conclusion
The current study is the first to empirically examine moral attitudes toward robots
with a large-scale cross-cultural sample (n = 3781). We found that Japanese adults valued
moral care for robots more highly than American adults, and that religion-related values
played a role in these attitudes. Thus, our study demonstrates the importance of considering
religion in psychological human-robot interaction research, while providing a framework for

future empirical work regarding morality attributions toward nonhuman agents.

Authors’ Note
All the data and analysis codes are available at

https://github.com/anchor200/robot moral care

Acknowledgements
This work was supported by the research Grant of the Templeton World Charity
Foundation (TWCF0164), Japan Society for Promotion of Scientific Research (22K18150),

Toshiba International Foundation, and the Toyota Foundation (D21-ST-0012).

Declaration of Interest

The authors declare they have no conflicts of interest.

References

22


https://github.com/anchor200/robot_moral_care

Abe, M. (1997). Shinto and Buddhism: The two major religions of Japan. In S. Heine (Ed.),
Zen and comparative studies (pp. 221-231). Palgrave Macmillan.

https://doi.org/10.1057/9780230375994 16

Allison, A. (2006). Millennial monsters: Japanese toys and the global imagination. University

of California Press. http://www.jstor.org/stable/10.1525/j.cttl1ppk4p

Beran, T. N., Ramirez-Serrano, A., Kuzyk, R., Fior, M., & Nugent, S. (2011). Understanding
how children understand robots: Perceived animism in child—robot interaction.
International Journal of Human-Computer Studies, 69(7-8), 539-550.

https://doi.org/10.1016/j.ijjhcs.2011.04.003

Bartneck, C., & Keijsers, M. (2020). The morality of abusing a robot. Paladyn, Journal of

Behavioral Robotics, 11(1), 271-283. https://doi.org/10.1515/pjbr-2020-0017

Blake, P. R., McAuliffe, K., Corbit, J., Callaghan, T. C., Barry, O., Bowie, A., Kleutsch, L.,
Kramer, K. L., Ross, E., Vongsachang, H., Wrangham, R., & Warneken, F. (2015).
The ontogeny of fairness in seven societies. Nature, 528(7581), 258—-261.

https://doi.org/10.1038/nature15703

Chandler, E. W. (1981). Anthropocentrism: Construct validity and measurement [Doctoral
dissertation, Louisiana State University and Agricultural & Mechanical College].

Clifford, S., lyengar, V., Cabeza, R., & Sinnott-Armstrong, W. (2015). Moral foundations
vignettes: A standardized stimulus database of scenarios based on moral foundations
theory. Behavior Research Methods, 47(4), 1178-1198.

https://doi.orq/10.3758/s13428-014-0551-2

Coeckelbergh, M. (2018). Why care about robots? Empathy, moral standing, and the
language of suffering. Kairos: Journal of Philosophy & Science, 20(1), 141-158.

https://doi.org/10.2478/kjps-2018-0007

Curry, O. S., Mullins, D. A., & Whitehouse, H. (2019). Is it good to cooperate? Testing the
theory of morality-as-cooperation in 60 societies. Current Anthropology, 60(1), 47—-69.

https://doi.orq/10.1086/701478

23


https://doi.org/10.1057/9780230375994_16
http://www.jstor.org/stable/10.1525/j.ctt1ppk4p
https://doi.org/10.1016/j.ijhcs.2011.04.003
https://doi.org/10.1515/pjbr-2020-0017
https://doi.org/10.1038/nature15703
https://doi.org/10.3758/s13428-014-0551-2
https://doi.org/10.2478/kjps-2018-0007
https://doi.org/10.1086/701478

Davis, M. H. (1980). A multidimensional approach to individual differences in empathy. JSAS
Catalog of Selected Documents in Psychology, 10, 85.

Dawson, K. J., Han, H., & Choi, Y. E. R. (2021). How are moral foundations associated with
empathic traits and moral identity? Current Psychology.

https://doi.org/10.1007/s12144-021-02372-5

de Oliveira, A. J., & Oliveira, L. (2019). Technology exposure in large Portuguese catholic
families. Proceedings of the International Conferences on ICT, Society and Human

Beings 2019. https://doi.org/10.33965/ict2019 201908L001.

Fisher, J. A. (1991). Disambiguating anthropomorphism: An interdisciplinary review.
Perspectives in ethology, 9(9), 49-85.
Foerst, A. (1998). Cog, a humanoid robot, and the question of the image of God. Zygon®,

33(1), 91-111. https://doi.org/10.1111/0591-2385.1291998129

Fortuna, P., Wréblewski, Z., & Gorbaniuk, O. (2023). The structure and correlates of
anthropocentrism as a psychological construct. Current Psychology: A Journal for
Diverse Perspectives on Diverse Psychological Issues, 42, 3630—

3642. https://doi.org/10.1007/s12144-021-01835-z

Fraser, K. C., Zeller, F., Smith, D. H., Mohammad, S., & Rudzicz, F. (2019, June). How do
we feel when a robot dies? Emotions expressed on Twitter before and after
hitchBOT’s destruction. In Proceedings of the Tenth Workshop on Computational
Approaches to Subijectivity, Sentiment and Social Media Analysis (pp. 62-71).

http://dx.doi.org/10.18653/v1/W19-1308

Fullerton, J. T., & Hunsberger, B. (1982). A unidimensional measure of Christian orthodoxy.
Journal for the Scientific Study of Religion, 21(4), 317-326.

https://doi.org/10.2307/1385521

Geraci, R. M. (2006). Spiritual robots: Religion and our scientific view of the natural world.

Theology and Science, 4(3), 229-246. https://doi.org/10.1080/14746700600952993

24


https://doi.org/10.1007/s12144-021-02372-5
https://doi.org/10.33965/ict2019_201908L001
https://doi.org/10.1111/0591-2385.1291998129
https://psycnet.apa.org/doi/10.1007/s12144-021-01835-z
http://dx.doi.org/10.18653/v1/W19-1308
https://doi.org/10.2307/1385521
https://doi.org/10.1080/14746700600952993

Graham, J., Haidt, J., Koleva, S., Motyl, M., lyer, R., Wojcik, S., & Ditto, P. (2013). Moral
foundations theory: The pragmatic validity of moral pluralism. Advances in

Experimental Social Psychology, 47, 55-130. https://doi.org/10.1016/B978-0-12-

407236-7.00002-4

Gold, N., Colman, A. M., & Pulford, B. D. (2014). Cultural differences in responses to real-life
and hypothetical trolley problems. Judgment and Decision Making, 9(1), 65-76.
https://doi.org/10.1017/S193029750000499X

Guthrie, S. E. (1995). Faces in the clouds: A new theory of religion. Oxford University Press
on Demand.

Gunkel, D. J. (2018). Robot rights. mit Press.

Gygi, F. R. (2018). Robot companions: The animation of technology and the technology of
animation in Japan. In M. Astor-Aguilera & G. Harvey (Eds.), Rethinking relations and

animism (1st ed., pp. 94-111). Routledge. https://doi.org/10.4324/9780203709887

Haidt, J., & Joseph, C. (2004). Intuitive ethics: How innately prepared intuitions generate
culturally variable virtues. Daedalus, 133(4), 55—66.

https://doi.org/10.1162/0011526042365555

Halpern, D., & Katz, J. E. (2012). Unveiling robotophobia and cyber-dystopianism: The role
of gender, technology and religion on attitudes toward robots. In 2012 7th ACM/IEEE
International Conference on Human-Robot Interaction (pp. 139-140). IEEE.

https://doi.org/10.1145/2157689.2157724

Hauser, M., Cushman, F., Young, L., Kang-Xing Jin, R., & Mikhail, J. (2007). A dissociation
between moral judgments and justifications. Mind and Language, 22(1), 1-21.

https://doi.org/10.1111/j.1468-0017.2006.00297.x

Henrich, J., Boyd, R., Bowles, S., Camerer, C., Fehr, E., Gintis, H., McElreath, R., Alvard, M.,
Barr, A., Ensminger, J., Henrich, N. S., Hill, K., Gil-White, F., Gurven, M., Marlowe, F.

W., Patton, J. Q., & Tracer, D. (2005). “Economic man” in cross-cultural perspective:

25


https://doi.org/10.1016/B978-0-12-407236-7.00002-4
https://doi.org/10.1016/B978-0-12-407236-7.00002-4
https://doi.org/10.4324/9780203709887
https://doi.org/10.1162/0011526042365555
https://doi.org/10.1145/2157689.2157724
https://doi.org/10.1111/j.1468-0017.2006.00297.x

Behavioral experiments in 15 small-scale societies. Behavioral and Brain Sciences,

28(6), 795—-815. https://doi.org/10.1017/S0140525X05000142

Herzfeld, N. (2023). The artifice of intelligence: Divine and human relationship in a robotic
age. Augsburg Fortress.
Haslam, N. (2006). Dehumanization: An integrative review. Personality and social

psychology review, 10(3), 252-264. https://doi.org/10.1207/s15327957pspr1003 4

Haslam, N., Bastian, B., Laham, S., & Loughnan, S. (2012). Humanness, dehumanization,
and moral psychology. In M. Mikulincer & P. R. Shaver (Eds.), The social psychology
of morality: Exploring the causes of good and evil (pp. 203—-218). American

Psychological Association. https://doi.org/10.1037/13091-011

Himichi, T., Osanai, H., Goto, T., Fujita, H., Kawamura, Y., Davis, M. H., & Nomura, M.
(2017). Development of a Japanese version of the interpersonal reactivity index. The

Japanese Journal of Psychology, 88(1), 61—71. https://doi.org/10.4992/jjpsy.88.15218

Hornyak, T. N. (2006). Loving the machine: The art and science of Japanese robots.
Kodansha International.

Hosaka, T. (2003). Nihon no shizen suhai, seiyo no animizumu [The Japanese apotheosis of
nature and Western animism]. Shinhyoron.

Hunter, D. E., & Whitten, P. (1976). Encyclopedia of anthropology. Harper and Row.

Ikari, S., Sato, K., Sato, A., & Nakawake, Y. (2021). Morphology and emotional rating of
robots: A report on an international comparative study of Japan and the West. SIG
Technical Reports, 2021-HCI-192(40), 1-8.

Ikeuchi, H. (2010). Animistic thinking in adults: The memorial service for dolls as a voluntary
loss. Japanese Journal of Social Psychology, 25(3), 167-177.

https://doi.org/10.14966/issp.KJ00006203282

Jong, J., Bluemke, M., & Halberstadt, J. (2013). Fear of death and supernatural beliefs:
Developing a new Supernatural Belief Scale to test the relationship. European Journal

of Personality, 27(5), 495-506. https://doi.org/10.1002/per.1898

26


https://doi.org/10.1017/S0140525X05000142
https://doi.org/10.1207/s15327957pspr1003_4
https://doi.org/10.1037/13091-011
https://doi.org/10.4992/jjpsy.88.15218
https://doi.org/10.14966/jssp.KJ00006203282
https://doi.org/10.1002/per.1898

Karpinska-Krakowiak, M., & Eisend, M. (2021). The effects of animistic thinking, animistic
cues, and superstitions on brand responses on social media. Journal of Interactive

Marketing, 55(1), 104-117. https://doi.org/10.1016/j.intmar.2021.03.002

Katz, J. E., & Halpern, D. (2013). Attitudes toward robots suitability for various jobs as
affected robot appearance. Behaviour & Information Technology, 33(9), 941-953.

https://doi.org/10.1080/0144929X.2013.783115

Kavanaugh, C. M., & Jong, J. (2020). Is Japan religious? Journal for the Study of Religion,

Nature and Culture, 14(1), 152—-180. https://doi.org/10.1558/jsrnc.39187

Komatsu, T. (2016). Japanese students apply same moral norms to humans and robot
agents: Considering a moral HRI in terms of different cultural and academic
backgrounds. 2016 11th ACM/IEEE International Conference on Human-Robot

Interaction (HRI), 457—458. https://doi.org/10.1109/HRI.2016.7451804

Lang, P. J. (1980). Behavioral treatment and bio-behavioral assessment: Computer
applications. In J. B. Sidowski, J. H. Johnson, & T. A. Williams (Eds.), Technology in
mental health care delivery systems (1st ed., pp. 119-137). Ablex.

MacDorman, K. F., Vasudevan, S. K., & Ho, C. C. (2009). Does Japan really have robot
mania? Comparing attitudes by implicit and explicit measures. Al & Society, 23(4),

485-510. https://doi.org/10.1007/s00146-008-0181-2

Malle, B.F., Scheutz, M., Arnold, T., Voiklis, J., & Cusimano, C.J. (2015). Sacrifice one for
the good of many? People apply different moral norms to human and robot agents.
2015 10th ACMI/IEEE International Conference on Human-Robot Interaction (HRI),

117-124. https://doi.org/10.1145/2696454.2696458

Malle, B.F., Scheutz, M., Forlizzi, J., & Voiklis, J. (2016). Which robot am | thinking about?
The impact of action and appearance on people's evaluations of a moral robot. 2016
11th ACM/IEEE International Conference on Human-Robot Interaction (HRI), 125-132.

https://doi.orq/10.1109/HRI.2016.7451743

27


https://doi.org/10.1016/j.intmar.2021.03.002
https://doi.org/10.1080/0144929X.2013.783115
https://doi.org/10.1558/jsrnc.39187
https://doi.org/10.1109/HRI.2016.7451804
https://doi.org/10.1007/s00146-008-0181-2
https://doi.org/10.1145/2696454.2696458
https://doi.org/10.1109/HRI.2016.7451743

Melchert, C. (2011). God created Adam in his image. Journal of Qur'anic Studies, 13(1),

113-124. https://doi.org/10.3366/jgs.2011.0009

Mori, M., MacDorman, K. F., & Kageki, N. (2012). The uncanny valley [from the field]. IEEE
Robotics & Automation Magazine, 19(2), 98-100.

https://doi.org/10.1109/MRA.2012.2192811

Barton, K. (2020). MuMIn: Multi-model inference. https://CRAN.R-

project.org/package=MuMIn

Nomura, T., Kanda, T., & Yamada, S. (2019). Measurement of moral concern for robots.
2019 14th ACM/IEEE International Conference on Human-Robot Interaction (HRI),

540-541. https://doi.org/10.1109/HRI.2019.8673095

Okanda, M., Taniguchi, K., & Itakura, S. (2019). The role of animism tendencies and
empathy in adult evaluations of robot. In Proceedings of the 7th International
Conference on Human-Agent Interaction (pp. 51-58).

https://doi.org/10.1145/3349537.3351891

Papadopoulos, I., & Koulouglioti, C. (2018). The influence of culture on attitudes toward
humanoid and animal-like robots: An integrative review. Journal of Nursing

Scholarship, 50(6), 653-665. https://doi.org/10.1111/jnu.12422

Parke, P. (2015, February 13). Is it cruel to kick a robot dog? CNN.

https://edition.cnn.com/2015/02/13/tech/spot-robot-dog-google/index.html

Reinhardt, M. (1972). Anthropocentrism. In H. J. Eysenck, W. Arnold, & R. Meili (Eds.)
Encyclopedia of psychology (Vol. 1, p. 62). Herder KG.

Sabanovié¢, S., Bennett, C. C., & Lee, H. R. (2014). Toward culturally robust robots: A critical
social perspective on robotics and culture. In Proceedings of HRI Workshop on
Culture-Aware Robotics.

Schodt, F. L. (1988). Inside the robot kingdom: Japan, mechatronics, and the coming

robotopia. Kodansha International.

28


https://doi.org/10.3366/jqs.2011.0009
https://doi.org/10.1109/MRA.2012.2192811
https://cran.r-project.org/package=MuMIn
https://cran.r-project.org/package=MuMIn
https://doi.org/10.1109/HRI.2019.8673095
https://doi.org/10.1145/3349537.3351891
https://doi.org/10.1111/jnu.12422
https://edition.cnn.com/2015/02/13/tech/spot-robot-dog-google/index.html

hevlin, H. (2021). How could we know when a robot was a moral patient? Cambridge
Quarterly of Healthcare Ethics, 30(3), 459-471.

https://doi.org/10.1017/s0963180120001012

Shaw-Garlock, G. (2009). Looking forward to sociable robots. International Journal of Social

Robotics, 1(3), 249-260. https://doi.org/10.1007/s12369-009-0021-7

Sparrow, R. (2017). Robots, rape, and representation. International Journal of Social

Robotics, 9(4), 465—-477. https://doi.org/10.1007/s12369-017-0413-2

Spatola, N. (2020). Would you turn off a robot because it confronts you with your own
mortality? HRI '20: Companion of the 2020 ACM/IEEE International Conference on
Human-Robot Interaction, 61-68. https://doi.org/10.1145/3371382.3380736

Spatola, N., Marchesi, S., & Wykowska, A. (2022). Different models of anthropomorphism
across cultures and ontological limits in current frameworks the integrative framework
of anthropomorphism. Frontiers in Robotic and Al, 9, Article 863319.
https://doi.org/10.3389/frobt.2022.863319

Tylor, E. B. (1889). Primitive culture: Researches into the development of mythology,
philosophy, religion, language, art and custom (3rd American from 2nd English ed.).

Henry Holt and Company. https://doi.org/10.1037/12987-000

Van Ingen, E., & Moor, N. (2015). Explanations of changes in church attendance between
1970 and 2009. Social Science Research, 52, 558-569.

https://doi.org/10.1016/j.ssresearch.2015.04.004

Waytz, A., Cacioppo, J., & Epley, N. (2010). Who sees human? The stability and importance
of individual differences in anthropomorphism. Perspectives on Psychological Science,

5(3), 219-232. https://doi.org/10.1177/1745691610369336

Waytz, A., lyer, R., Young, L., Haidt, J., & Graham, J. (2019). Ideological differences in the
expanse of the moral circle. Nature Communications, 10(1), 1-12.

https://doi.orq/10.1038/s41467-019-12227-0

29


https://doi.org/10.1017/s0963180120001012
https://doi.org/10.1007/s12369-009-0021-7
https://doi.org/10.1007/s12369-017-0413-z
https://psycnet.apa.org/doi/10.1037/12987-000
https://doi.org/10.1016/j.ssresearch.2015.04.004
https://psycnet.apa.org/doi/10.1177/1745691610369336
https://doi.org/10.1038/s41467-019-12227-0

Whitby, B. (2008). Sometimes it’s hard to be a robot: A call for action on the ethics of
abusing artificial agents. Interacting with Computers, 20(3), 326—333.

https://doi.org/10.1016/j.intcom.2008.02.002

30


https://doi.org/10.1016/j.intcom.2008.02.002

Table 1. Participant demographics

us Japan
Age
Minimum (years) 20 19
Maximum (years) 60 60
Mean (years) 38.8 385
SD 11.6 11.9
Gender
Male (%) 47.5 48.0
Female (%) 52.2 51.3
Others (%) 0.3 0.7
Religious affiliation
Christian (%) 62.0 2.2
Buddhist (%) 1.0 19.1
Muslim (%) 5.2 0.0
Jewish (%) 1.2 0.0
Shinto 0.0 2.0
Spiritual but not religious (%) 2.3 0.1
Multiple religions* 0.1 1.1
Other religious (%) 6.5 1.0
Not religious (%) 18.1 745
No answer 3.6 0.0
Region
us
South (%) 37.5
Northeast (%) 18.5
Midwest (%) 21.1
West (%) 22.9
Japan
Hokkaido/Tohoku (%) 10.7
Kanto (%) 43.3
Chubu/Hokuriku (%) 13.7
Kansai 17.4
Chugoku/Sikoku (%) 6.9
Kyushu/Okinawa 8.0
Education
us
Elementary school 12
Junior high school 182
Vocational school or technical/communication college 396
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University or college
Graduate university or professional school
Others
Japan
Elementary school
Junior high school
High school
Technical or short college
University or college
Graduate university or professional school
Others

553
482
117

60
526
354
901
125

11

Note: *For the Japanese sample, 20 participants had multiple religions: Buddhist and Shinto
(15/20), Christian and Buddhist (4/20), Christian, Buddhist, and Shinto (1/20). For the US

sample, 2 respondents were Jewish and Christian.

32



Table 2. Descriptive results

Measure US sample Japanese t-test
sample
Mnea sD Mean SD df t P Coze” s 95CI
11 07 31082 - <00 (:06L-

Moral care for robots -0.27 4 0.25 2 1 16.30 1 -0.54 0.48)
Religious attendance 0.37 161 -0.34 067 3134'5 22.94 <'f° 076 (0.69,0.83)
Religious beliefs oa9 0% oas 00 IO gpg <D0 1.07 (1,1.13)
Anthropocentrism 0.18 1(')1 -0.16 0%8 343;6'3 10.36 <.fO 0.34 (0.28,0.41)
Animism oor 5 oo 0P BP0 049 062 002 (-0.08,0.05)
Empathic concern 03 L) 030 0% BT 5059 <P 067  (060.73)
Perspective taking oas %0 04z 08 0T 5999 <D0 098  (0.91,1.05)
Exposure to robot- 1.1 0.8 3320.9
oo oxparionces 000 000 % 29 016 0870 001  (-0.06,0.07)

Note: *Values were calculated after normalization using mean and SD for all participants. US

and Japanese patrticipants' SD differed because the overall SD for a variable does not

necessarily match that for individual countries.
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Table 3. Regression analysis

Religiosity model Religion-related values model Best model

U SE IoSvIer uger t P p SE Io(\iller u;?pler P s SE Ioi/ler u;?pler P
Intercept 011 * 004 -019 003 -255 011 014 * 004 -022 006 -3.28 001 014 * 004 022 005 -3.22 .001
Culture -0.01 003  -0.06 005  -0.18 856 -0.01 003  -0.07 005  -0.34 737 -0.01 003  -0.07 005  -0.31 758
Religiosity
Religious attendance -0.03 002  -0.08 002  -124 214
Religious beliefs -0.08  xxx 002  -0.13 -0.04  -349  >.001
ifga:fa;?:"gious 0.02 003 005 008 054 502
Culture*Religious Beliefs 017 *** 0.03 0.11 0.23 554  >.001
Religion-related values
Anthropocentrism 022 002 027 018 0.0 >001 023w 002 027 018 .. >001
Animism 009w 002 -013  -004 -380  >.001 009w 002 -013  -004 -387 >001
ﬁulture*Anthropocemris 017 = 003 041 022 562 00 017w 003 011 022 563 >.001
Culture*Merged Animism 029  *** 0.03 0.23 0.34 960  >.001 029  *** 0.03 0.23 0.34 961  >.001
Covariates
Empathic concern 032 0.02 0.29 036 1842  >.001 029 0.02 0.25 032 1673  >.001 029 0.02 0.25 032 1676  >.001
Perspective taking 008w 002 -011 004 -436  >.001 008w 002 -011 004 -428  >.001 008w 002 -011 004 -428  >001
Typical image of robots 0.00 004  -0.07 007 005 956 0.07 004 0.0 0.14 1.94 052 0.07 0.04 0.00 0.14 1.94 053
Robot-related experiences 012w 002 -015 -009 -7.19  >.001 010w 002 -014 007 -645  >.001 011w 002 -014 007  -6.47 .000
Age 0.03 0.02 0.00 0.06 1.86 063 0.03 0.02 0.00 0.06 185 .065 0.03 0.02 0.00 0.06 179 074
Genderl 035  ** 0.03 0.28 041 1069  >.001 029 0.03 0.23 0.35 908  >.001 028  Hex 0.03 0.22 0.35 901  >.001
Gender2 0.36 020  -0.04 0.76 175 081 0.23 020 -0.16 0.62 115 251
Education 013w 003 -019 007 -408 >.001 012w 003 -017 006 -38  >.001 012w 003 -017 006 -38  >001
R.squared 0.18 0.22 0.22
AIC 9977.77 9787.75 9787.07

Note: All values (except categorical variables) were standardized using mean and SD.

Categorical variables were operationalized as dummy variables: culture (US: 0, JP: 1),

gender (male: Genderl = 0, Gender2 = 0; female: Genderl = 1, Gender2 = 0; and others:

Genderl = 0, Gender2 = 1), education (college graduate or higher: 1, others: 0); *p <.05. **p

< .01, **p < .001.
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