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1 | INTRODUCTION

In the film I, Robot, the protagonist, Detective Del Spooner, has grown
distrustful of the robots ubiquitous in society. Spooner’s aversion to

robots is not caused by any hostile episode. Quite the contrary: a robot

Abstract

Research in moral psychology has found that robots, more than humans, are expected
to make utilitarian decisions. This expectation is found specifically when contrast-
ing utilitarian action to deontological inaction. In a series of eight experiments (total
N = 3752), we compared judgments about robots’ and humans’ decisions in a rescue
dilemma with no possibility of deontological inaction. A robot’s decision to rescue an
innocent victim of an accident was judged more positively than the decision to rescue
two people culpable for the accident (Studies 1-2b). This pattern repeated in a large-
scale web survey (Study 3, N = ~19,000) and reversed when all victims were equally
culpable/innocent (Study 5). Differences in judgments about humans’ and robots’ deci-
sions were largest for norm-violating decisions. In sum, robots are not always expected
to make utilitarian decisions, and their decisions are judged differently from those of

humans based on other moral standards as well.

KEYWORDS
folk ethics, folk justice, moral dilemma, rescue robotics, utilitarianism

had saved Spooner’s life, rescuing him from a sinking car. In saving
Spooner, the robot chose to leave a 12-year-old child in the car to
drown, based on the child’s lower likelihood of survival.

Fictional as it may be, this scenario reflects important ques-

tions concerning the role of autonomous artificial agents in society
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today. Artificial intelligence (Als; software solutions with indepen-
dent decision-making capacities) already make decisions that impact
human lives, for instance, in the form of parole decisions (O’'Neil, 2016).
Robots—machines equipped with Al (i.e., decision-making software
that has capacities to plan and execute goals and striving towards
goals), built to serve different functions—may someday make rescue
decisions, too. What expectations do we have of such robots, and the
way they will make life-saving decisions? If we are to avoid people
developing a Spooner-like disregard for robotic agents, what are the
moral standards that these robots should support? As technological
progress marches onwards (rescue robotics is a growing field; Walker,
2019), it becomes increasingly relevant to examine how the public

reacts to automated decisions.

1.1 | Robots and Als as moral agents?

Robots and Als are anticipated to play a growing role in high-risk occu-
pations: helping to perform surgeries, aiding in military and policing
operations, disaster relief, and emergency response teams (Marcus &
Davis, 2019). The transition towards an automated workforce in these
areas promises to reduce casualties and human error. Furthermore,
developments in Al may lead to robots not being expected simply to
enact human decisions, but often to autonomously determine which
course of action to pursue (Marcus & Davis, 2019; Mitchell, 2019). Res-
cue robots, currently mostly controlled by human users, could guide
themselves (Walker, 2019); military robots could decide on when and
where to strike (although it is uncertain whether this will ever be
allowed; see Campaign to Stop Killer Robots, 2019; Davison, 2017).

By autonomously determining which course of action to pursue in
contexts where their actions affect human lives, robots and Als would
be making decisions vested with moral relevance (Awad et al., 2018;
Bigman & Gray, 2018; Bigman et al., 2019; Wallach & Allen, 2008). We
will use the term ‘artificial agent’ (after Wallach & Allen, 2008) to refer
collectively to robots and Als in roles that allow them to make decisions
that are morally relevant to humans.

Are people evenwilling to consider artificial agents as eligible agents
for making moral decisions? Bigman and Gray (2018) found that people
generally consider robots as less appropriate moral decision-makers
than humans, regardless of the type of moral decision or outcome. If
robots are viewed as inappropriate agents for moral decision-making
to begin with, this could explain differences between moral judgments
of decisions made by humans and robots. One cause for this may be
the perceived ‘lesser mindedness’ of robots, whereby they are consis-
tently perceived as having weaker emotional capabilities than humans
(de Graaf & Malle, 2019; Gamez et al., 2020; Gray et al., 2007; Laakasuo
et al.,, 2021a; Weisman et al., 2017).

1.2 | Artificial agents are not always worse

People do not necessarily judge moral decisions by artificial agents as
overall worse than decisions made by humans regardless of what the

decision was. Rather, a growing body of research demonstrates that

some decisions can be viewed as morally better when made by an arti-
ficial agent than a human, while others are indeed viewed as worse.
Additionally, when judging different decisions an agent could make,
people may judge a given decision as clearly better than another for one
type of agent, but less so for another.

For example, Malle et al. (2015) found that a human was blamed
more for making a utilitarian sacrifice (killing one to save five) than
taking the deontological option (do nothing, allow five people to die)
in a version of the classic trolley dilemma (see Christensen & Gomila,
2012; Greene, 2007).1 A robot was blamed to an equal degree for both
options, but not to a greater degree than a human. That is, Malle et al.
(2015) found that people assigned blame to humans depending on their
decisions, but assigned blame to robots regardless of their decisions.
Ratings of wrongness (in contrast to blameworthiness) showed that the
robot’s action was judged as more morally wrong when it took the
deontological option, whereas the human’s action was judged as more
wrong when they took the utilitarian option. Starr et al. (2021) found,
in avariant of the trolley dilemma assessing human and robot advisors,
that arobot advisor was regarded as more trustworthy and reliable when
it recommended taking the utilitarian option, while human advisors
were regarded less blameworthy and more ethical than robot advi-
sors when they recommended the deontological option. Komatsu et al.
(2021) found that both Japanese and US samples judged a robot more
negatively than a human specifically for deontological inaction.

Other studies have specifically compared robot and human agents
occupying specialized professional roles. Malle et al. (2019) asked par-
ticipants to provide judgments of a decision in a military context: a
human pilot or an Al is given an order to launch a missile strike that
could collaterally kill bystanders, and decides to either obey or dis-
obey the order. Participants gave higher ratings of blame to the human
pilot for disobeying than for obeying, whereas the Al agent was blamed
equally for both decisions. Critically, the Al was blamed less for dis-
obeying than the human was—that is, an artificial agent’s decision was
judged more positively than the same decision by a human. In the
domain of medical care, Laakasuo et al. (2022) found that robot nurses
were judged more negatively than human nurses for forcibly medicating
a patient. However, when the robot nurse refused to forcibly medicate
the patient, it was judged equally to or more positively than a human
nurse reaching the same decision. Collectively, the aforementioned
studies suggest that the decisions of artificial agents are not always
evaluated more negatively, but rather that they are held to different

moral standards than humans.

1.3 | Anthropomorphism and the mindedness
of artificial agents

A basic question in the moral psychology of artificial agents concerns

how people would judge the actions of entities that differ from the

1 Both here and in discussing our own studies we will use the word ‘utilitarianism’ as a short-
hand for "utilitarianism as it is commonly operationalized in psychological studies. We do not
claim that the participants who preferred a utilitarian option in the studies we cite or our own
studies necessarily held acomprehensive utilitarian moral philosophy. What we do claim is that
they exhibited a utilitarian-like preference.
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prototypical moral agent, an adult human. A logical follow-up question
is whether the human-likeness of an agent matters for moral judgment:
if the actions of a human and a non-human are judged differently, what
happens if the non-human appears human in one way or another?
Does it matter which aspect of the non-human agent becomes more
human-like?

People often attribute human-like qualities to artificial agents, that
is, they may anthropomorphize such agents. Ztotowski et al. (2015),
in a review of anthropomorphism in human-robot-interaction (HRI),
argued that the extent to which people attribute ‘humanness’ to robots
depends on the combination of the human-likeness of the robot’s
appearance and the human-likeness of its behaviour when interact-
ing with humans. According to Ztotowski et al. (2015), the latter may
be more important than appearance. Factors such as verbal and non-
verbal communication, a robot’s autonomy, perceived emotionality or
intelligence, and predictability may all contribute to perceptions of a
robot’s ‘humanness’, more so than human-like physical features. The
tasks that robots are intended to carry out are also a factor: peo-
ple attribute more human-like qualities to robots as a function of the
seriousness of their tasks (Hancock et al., 2011). This does not mean
that physical features are irrelevant, however. Minor alterations in the
shape of a humanoid robot influence trait attribution (Trovato et al.,
2018), and simply the colour of a robot is associated with implicit prop-
erties projected onto it (Addison et al., 2019). To further complicate
this, the associations are not necessarily linear: the so-called Uncanny
Valley effect is a commonly experienced unsettling feeling people have
when humanoid robots and/or audio visual simulations closely resem-
ble humans but are not entirely convincing (Palomaki et al., 2018).

Bigman et al. (2019) suggested that we should expect people to
attribute more moral responsibility to robots as their human-likeness
in appearance or behaviour increases. This would match with findings
suggesting that a robot’s human-like appearance can increase expecta-
tions of human-like behaviour in non-moral domains, such as following
human norms related to personal space (Syrdal et al., 2008) or being
able to empathize and understand requests (Kwon et al., 2016). There
are few studies on anthropomorphism’s effects on moral judgment,
with somewhat conflicting results. Malle et al. (2016) found that a pre-
viously reported (Malle et al., 2015) human-robot asymmetry in judg-
ments about decisions in a variation of the trolley dilemma only held
for non-humanoid robots. A non-humanoid robot was blamed more for
a deontological than a utilitarian decision, whereas the trend was the
opposite for the decisions of both humans and humanoid robots. In con-
trast to this finding, Laakasuo et al. (2021a) found, using variations of
the trolley dilemma, that decisions by robots with human-like facial fea-
tures were judged as less moral than similar decisions by either humans
or robots without human-like facial features. Given many method-
ological differences between Laakasuo et al. (2021a) and Malle et al.
(2016), it may be that the difference in results stems from, for example,
nuances in how a human-like robot is depicted (face vs. overall human-
like shape), or differences between judgments of morality and blame.

The human-likeness of robots, either in appearance, behaviour,
or cognitive capacities, may also increase aversion towards them.
Yogeeswaran et al. (2016) presented participants with staged video

interviews of either a robot that resembled a human very closely,
or a robot with a humanoid shape that was still clearly recognizable
as a robot. In the videos, it was stated either that the robot could
perform various physical and mental tasks, or that it could outperform
humans in those tasks. In the latter case only, participants reported
perceiving robots in general as a threat significantly more if they had
seen the video of the more human-like robot than if they had seen
the less human-like robot. Additionally, informing participants about a
robot’s ability to outperform humans did not increase perceived threat
if the robot’s appearance was less human-like. Similarly, Ztotowski
et al. (2017) showed participants videos of various kinds of robots,
combined with either a statement that the robots are capable of
autonomous decision-making, or a statement that the robots are
only able to follow human commands. Again, participants perceived
robots as more of a threat when they were told about the robots’
capacity for autonomous action—something that would make them
more human-like than only being able to follow orders.

To summarize, people project human-like qualities onto non-human
artificial agents based on appearance and behaviour. Because of this
anthropomorphization, people may come to expect seemingly human-
like artificial agents to behave in ways that align with their expectations
of human behaviour. However, human-like artificial agents can also
feel more threatening to people. Anthropomorphism seems to have
an effect on moral judgment, but its exact nature is unclear: there
are results that align with the idea of more human-like expectations
for human-like artificial agents, and results that align with the idea of
aversion towards human-like artificial agents (‘uncanny valley’; see
Paloméki et al., 2018). To contribute to understanding this effect, we
included descriptions of robots that had a human-like appearance
and/or a human-like capacity for independent decision-making in our
Studies 2a-2c. We wanted to examine the effects of both appear-
ance and cognitive capacities on moral judgment, and to control for
potential default assumptions about how a robot looks (Phillips et al.,
2017).

1.4 | Focus on utilitarianism

Perhaps the most popular research topic within moral psychology has
been people’s responses to variations of the classic trolley dilemma:
whether to sacrifice one human life to save many others from being run
over and killed by a runaway trolley. This question has also been exam-
ined in psychological studies of robot and Al ethics, for instance, using
adaptations of the dilemma to pending questions concerning the design
and programming of autonomous vehicles. Awad et al. (2018) showed
that people across the world prefer autonomous vehicles to enact util-
itarian principles. Specifically, when considering inevitable accidents,
people prefer autonomous vehicles to save the largest number of lives,
even if doing so ‘sacrifices’ the passengers inside the vehicle. Similarly,
while a human'’s utilitarian decision in a trolley dilemma may be judged
more negatively than a deontological one, judgments of robots’ deci-
sions may have the opposite trend (Malle et al., 2015; Voiklis et al.,

2016). Taken together, prior research emphasizes people’s tendency to
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impose utilitarian moral standards on robots, even when they would
not hold humans to the same moral expectations.

Yet a recurring criticism of trolley dilemma studies is that they pit
utilitarian action against deontological inaction (Gawronski et al., 2017;
Kahane et al., 2015). As such, the measurement of deontology—an
ethical stance emphasizing that the ends do not justify the means—is
conflated with a preference for inaction. This opens up the possibility
that differences in the moral evaluation of robots versus humans may
not only be driven by greater expectations of utilitarian reasoning for
robots (or deontological reasoning for humans). Instead, they may also
be driven by a more general tolerance for human inaction relative to
robot inaction in difficult situations (see omission bias in Baron & Ritov,
2004; preference for inaction in Gawronski & Beer, 2016; Gawronski
et al, 2017). Indeed, a robot that remains inactive when facing a moral
dilemma may make people question why the robot was given the task in
the first place (Komatsu et al., 2021, argued similarly: human inaction
is easier to understand than robot inaction). The studies in this arti-
cle sidestep this ambiguity by presenting dilemmas that contrast two

courses of action, and eliminating the possibility of inaction.

1.5 | Current studies

We focused on a vignette in which an accidental situation leads to a
moral dilemma. In the original version of the dilemma, two drunken
motorboaters crash into a fisherman’s boat, the damaged boats drift
far apart and all parties fall into the sea. The situation is observed by
either a human or a robot lifeguard who must decide which party to
rescue: the two motorboaters whose behaviour caused the accident,
or the innocent fisherman. The agent only has time to rescue one of the
parties. As a short summary of our results, in several variations of the
moral dilemma, we found that robot agents were expected to adhere
more strictly to both utilitarian and folk justice norms than humans,
depending on which norm was the most salient in each variation.

Instead of contrasting utilitarian action with deontological inaction,
we wanted to contrast utilitarianism with an underexplored moral
concern: the innocence or culpability of the party to be saved in the
dilemma. Arguably, according to utilitarian calculus, it is better to save
the larger number of human lives (i.e., the drunken motorboaters),
regardless of their innocence or culpability. However, people also
have moral intuitions relating to fairness (Curry et al., 2019; Haidt &
Graham, 2007) and ‘just deserts’ (Carlsmith & Darley, 2008). Is it fair
to leave the fisherman to drown, given that he was not at fault for the
accident? Conversely, should the people most obviously responsible
for the accident ‘get what they deserve’? It is not obvious whether
punitive motives or a wish to protect the innocent would play the
bigger role, but in our scenario both lines of thinking point in the same
direction: prioritize innocent lives. In order to avoid bias towards
interpreting results in terms of protecting the innocent or punishing
the guilty, we will refer to this idea more generally as a folk sense of
justice or simply folk justice.

We chose our particular vignette setting firstly because both rescue

options are active decisions which are motivated by the role and

duties of the rescue agent. Contrary to standard trolley dilemmas, this
decision dilemma does not juxtapose omissions (passive decisions, e.g.
‘do not pull the lever, allow five people to be run over’) and commissions
(active decisions, ‘pull the lever to redirect the trolley to run over one
person’), which are also confounded with deontological (‘it is not okay
to sacrifice one to save five’) and utilitarian preferences (‘it is okay to
sacrifice one to save five’), respectively. In our vignette, both decisions
are commissions, and only one of them is a utilitarian decision (to
save the two motorboaters). The second motive for this dilemma
choice was that while studies with deontological action options have
been conducted (e.g., Gawronski et al, 2017), studies contrasting
utilitarianism with moral concerns other than deontology (refraining
from doing harm) are scarcer. Our studies examined whether robots
are expected to consider such non-utilitarian standards to a different
extent than humans are.

Throughout our studies, we investigated the extent to which util-
itarian and non-utilitarian concerns in a rescue dilemma shape moral
evaluations of robotic versus human lifeguards. In Study 1, we set the
baseline for our subsequent studies by examining whether participants
judged the decisions of a robot lifeguard differently from those of a
human. The study pitted utilitarianism and folk justice against each
other. We found that participants judged the robot, but not the human,
more negatively for making the utilitarian choice of rescuing the
culpable party. In Studies 2a-2c, we examined factors that may have
contributed to differing judgments: the descriptions of the robot
agent (appearance and cognitive capacities) and the culpable party
(socio-economic status). We found that participants were more likely
to judge the decisions of specifically human-like robots differently
from the decisions of humans. We also found that the socio-economic
status of the culpable party had an effect on judgments, but this was
overshadowed by the effect of culpability in itself. In Studies 3-5, we
manipulated the number of culpable people and whether or not the
utilitarian choice aligned with folk justice or not. In sum, we found again
that the effect of culpability was stronger than the effect of utilitarian
concerns, and that participants consistently judged the decisions of
robot agents more negatively than those of human agents specifically

when the decision was the ‘worst possible’ moral choice in a scenario.

2 | STUDY 1
The purpose of this study was to explore the conflict between saving
an innocent life versus a larger number of culpable lives. The practi-

cal aim was to test the materials and explore possible candidates for

dependent variables.

2.1 | Method
2.1.1 | Participants and design

We recruited 216 Finnish-speaking adults to take part in an online

experiment through announcements on University of Helsinki student
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TABLE 1 Sensitivity power analyses for main effects

Effect size Power
Study Manipulation Observed Needed for 80% power Small effect Medium effect Large effect
Study 1 Agent 0.17 0.20 0.28 0.93 0.99
(N=217) Rescued 0.28 0.20 0.28 0.93 0.99
Study 2a Agent 0.13 0.26 0.17 0.76 0.99
(N=186) Rescued 0.45 0.24 0.22 0.84 0.99
Study 2b Agent 0.14 0.20 0.27 0.95 0.99
(N=266) Rescued 0.36 0.18 0.35 0.97 0.99
Study 2c Agent 0.03 0.15 0.42 0.99 0.99
(N=446) Rescued 0.92 0.14 0.52 0.99 0.99
SES 0.03 0.14 0.52 0.99 0.99
Study 4a Agent 0.08 0.07 0.98 0.99 0.99
(N=912) Rescued 0.13 0.07 0.98 0.99 0.99
Culpable 0.03 0.07 0.98 0.99 0.99
Study 4b Agent 0.12 0.07 0.97 0.99 0.99
(N=2811) Rescued 0.24 0.07 0.97 0.99 0.99
Culpable 0.03 0.07 0.97 0.99 0.99
Study 5 Agent 0.10 0.07 0.99 0.99 0.99
(N=915) Rescued 0.44 0.07 0.99 0.99 0.99
Culpable 0.08 0.07 0.99 0.99 0.99

Note: Effect sizes are Cohen’s fs. Effect size benchmarks are: small effect f = 0.10, medium effect f = 0.25, and large effect f = 0.40.

mailing lists. In a 2 (lifeguard: human, robot) x 2 (rescue decision:
fisherman, motorboaters) between-subjects design, participants were
randomly assigned to one of four conditions. At the time, sample size
was determined based on the APA 2012 recommendation of at least
30 participants per cell plus a 10% margin for exclusions (see also Van-
Voorhis & Morgan, 2007). See Table 1 for the results of a sensitivity
power analysis on the main effects and Appendix F in Supplemen-
tary Materials for a simulation-based sensitivity power analysis on the
interaction effects of Study 1.

Participants had a mean age of 26.96 (SD = 7.89; Range = 19-65).
Of the participants, 159 were women, 36 men, 8 others, and 13 pre-
ferred not to state their gender. Altogether 53% of the participants had
a Bachelor’s degree or higher, and 82% self-reported having an income
that was less than the average income in their country.?

2.1.2 | Procedure

Participants filled a questionnaire on the university survey platform.
After reading an informed consent information screen and giving their
consent, the participants gave their responses to exploratory individ-
ual differences measures. Then they proceeded to read the vignette,

2 Income was self-reported on a 10-point ladder scale in relation to average income in the
participants’ home country. The options were ‘I belong to the wealthiest 5%/, ‘I belong to the
wealthiest 10%), ‘I belong to the wealthiest 20%’, ‘| belong to the wealthiest 35%’, ‘My income
is slightly above average’,‘My income is average, ‘My income is almost average), ‘| belong to the
poorest 35%, ‘I belong to the poorest 20%’, and ‘| belong to the poorest 10%". In 2017, when the
data were collected, average annual wages in the country were $45,339 (OECD, 2022).

where either a human lifeguard or a rescue robot needs to make a deci-
sion whether to rescue two people who caused a boating accident or
one innocent person. After reading the vignette, the participants gave
their responses to the dependent variables. Finally, they provided their
demographics, were debriefed and thanked. As compensation, partic-
ipants were invited to participate in a raffle with a total of five movie

vouchers each of a value of ~10€.

2.1.3 | Materials

Vignette

Our vignette took place in a future where robots are used in many
domains including rescue operations. During a cold autumn day, a
rescue robot or a human lifeguard witnesses a situation where two
drunken people in a motorboat crash into a fisherman’s boat. The fish-
erman and the two motorboaters fall in the water and drift some
distance apart. The agent will not have time to rescue both the fisher-
man and the motorboaters, so the agent needs to decide which party to
rescue. The agent then rescues either the fisherman or the two motor-
boaters. See Appendix A in Supplementary Materials for the base form
of the vignette.

Dependent variable: Moral approval of the decision

Participants evaluated the agent’s decision by indicating their agree-
ment or disagreement with five items: (1) ‘The decision is morally
acceptable’; (2) ‘The decision is morally wrong’; (3) ‘The decision is
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TABLE 2 Full statistics of two- and three-Way ANOVAs for Studies 1-2c
Study number Factor name F p 172,,
Study 1 Agent 6.63 .010* .028
Decision 14.95 <.001*** .071
Agent x Decision 4.24 .040* .020
Study 2a Agent 1.64 196 016
Decision 35.53 <.001** 167
Agent x Decision 3.21 .042* .034
Study 2b Agent 2.54 .080 .018
Decision 34.67 <.001*** 114
Agent x Decision 3.30 .038* .025
Study 2c Agent 0.23 797 .001
Decision 364.21 <.001** 459
SES 0.44 .509 .001
Agent x Decision 1.11 329 .006
Agent x SES 1.19 .305 .005
Decision x SES 9.48 .002** .021
Agent x Decision x SES 0.25 778 .001

Note: DV: moral approval (mean score of five items); Agent: human vs. robot in Study 1; human vs. simple drone vs. smart android in Studies 2a and 2c;
human vs. smart drone vs. simple android in Study 2b; Decision: rescue innocent fisherman vs. rescue culpable motorboaters in Studies 1-2b; rescue innocent
fisherman vs. rescue culpable motorboater in Study 2c; SES: motorboater’s SES is high vs. low. * = significant at p < .05; ** = significant at p < .01; *** =

significant at p <.001.

unethical’; (4) ‘The decision should not be considered morally right’;
(5) ‘“The decision is irresponsible’. Items were assessed on 7-point Likert
scales (anchored at 1: ‘Totally disagree’ and 7: ‘Totally agree’) and were
averaged, after reverse-scoring items 2 through 5, to form an index of
moral approval (Cronbach’s a = 0.86). These items were chosen from
an original list of 15 items based on face validity and exploratory factor
analysis; see Appendix C in Supplementary Materials for full list of
items. Higher scores indicated greater moral approval of the rescue

agent’s decision.

2.2 | Results and discussion of Study 1

A two-way ANOVA revealed main effects of both rescue agent (human
vs. rescue robot) and decision (rescue the fisherman vs. the motor-
boaters), which were qualified by a significant two-way interaction [F(1,
212) = 4.24, p = .041, n2p = 0.028] (see Table 2 for full statistics).
Specifically, as shown in Figure 1, the decision to rescue the drunken
motorboaters was deemed worse than rescuing the innocent fisher-
man, especially for the robot. Contrast analyses confirmed that for the
robot, a decision to rescue the fisherman was approved more than a
decision to rescue the motorboaters (B = 1.01, 95% ClI = [0.55; 1.46],
t(212) = 4.34,p <.001, d = 0.60), but for the human agent, there was no
significant difference (B = 0.31, 95% Cl =[-0.18; 0.80], t(212) = 1.24,
p=.217,d =0.17). Thus, it seems that our participants specifically pre-
ferred for the robot to rescue the innocent party rather than make the

utilitarian decision.

Previous research (Malle et al., 2015; Voiklis et al., 2016) has empha-
sized people’s expectation for robots to enforce utilitarian moral stan-
dards in sacrificial dilemmas. In Study 1, utilizing a different dilemma
design than in most prior studies on utilitarian intuitions, we found
that participants preferred it when a robot made the non-utilitarian
decision of rescuing one innocent person rather than two culpable peo-
ple. Due to differences between Study 1 and prior research, it is not
obvious what aspect of the study caused people to judge the robot’s
decisions differently from the human’s, and differently from prior stud-
ies. In Studies 2a, 2b, and 2¢, we conducted a series of robustness
checks, examining whether features of the robot’s appearance and
mind (Studies 2a-2b) or of the victims’ social identity (Study 2c) drove

the discrepancy in judgments.

3 | STUDY 2A

In Study 1, we did not describe the physical or mental properties of
the robot agent. In this study, we intended to test whether partici-
pants’ assumptions about the robot’s mental qualities or appearance
may have influenced their moral judgments (Gamez et al., 2020; Laaka-
suo et al., 2021a; Waytz et al., 2014). That is, participants may judge a
robot’s decisions differently based on whether they imagine the robot
as human-like or not, which we did not control for in Study 1. In Study
2a, we split the robot agent condition into two separate conditions
with different descriptions, a floater drone and an android, resulting
in a total of three agent conditions. The floater drone was described
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FIGURE 1 Estimated marginal means for the rated approval of
decisions in Study 1. The robot agent, but not the human agent, was
judged more harshly for saving the two motorboaters culpable for the
accident. Error bars are 95% Cls. The dependent variable is a mean
score of five items.

as lacking human-like independent thought, only acting based on its
programming, while the android was described as having human-like
independent thought. Since we were not certain whether the human-
likeness of the robot’s described appearance or the human-likeness of
the robot’s stated cognitive capacities would be a more important fac-
tor, we decided to manipulate both. Our intention here was to create
conditions that described a robot that was clearly human-like or clearly
not so. We aimed to investigate whether the human-likeness of the
robot would affect participants’ moral judgments of the robot’s deci-
sions. In addition, we wanted to observe potential differences between
moral judgements of the robots’ (floater drone and android) and the
human lifeguard’s decisions. The results of this study indicated that the
least morally approved situation was when a human-like robot rescued

the culpable party.

3.1 | Method
3.1.1 | Participants and design

This study was conducted in a laboratory environment. In total, 213
adult participants proficient in Finnish were non-intrusively recruited
from a large public library in the city centre of Helsinki (details below).
Participants were automatically randomized into one of six conditions
in a 3 (agent: android, floater drone, human) x 2 (rescue decision: fish-
erman, motorboaters) between-subjects design. At the time, sample
size was determined based on the APA 2012 recommendation of at

least 30 participants per cell plus a 10% margin for exclusions (see also

t‘_ASJ WILEY- L%

VanVoorhis & Morgan, 2007). The sample size was also constrained
by practical and economic concerns stemming from running a physical
laboratory and coordinating a large number of participants. See Table 1
for the results of a sensitivity power analysis on the main effects
and Appendix F in Supplementary Materials for a simulation-based
sensitivity power analysis on the interaction effects of Study 2a.
Participants who failed one or more attention checks or control
questions were excluded. The final sample size was 186 participants,
still within the parameters of at least 30 participants per cell, with
mean age 31.42 (SD = 10.13; Range = 18-67). Of these, 103 were
women and 83 were men; 67% had a Bachelor’s degree or higher, and
76% reported having an income that was less than the average income

in their country.®

3.1.2 | Procedure

We collected the data at a large public university library in the city
centre of Helsinki. We recruited our participants non-invasively by
having a table in the foyer with a sign stating: ‘Participate in Psycho-
logical Research’. All recruited participants approached our research
assistants voluntarily. They were informed they could participate in
a psychological experiment which would take about 45 min of their
time (data were simultaneously gathered for two other studies). They
were given informed consent forms, after which the participants who
consented to the study were guided to our laboratory space.

The laboratory had four notebook computers with 15” screens posi-
tioned to guarantee maximum privacy. Participants were instructed to
use headphones playing pink noise at a pleasant level to cover up any
background noise. The experiment was programmed using Python on
top of Pygame version 1.96.

Both the experimenters and participants were blind to the random-
ization. Participants started the experiment by filling in exploratory
individual differences measures and then continued to the actual task
and dependent variables. Finally, they were compensated, debriefed,
thanked, and dismissed. Each participant was compensated with two
5¢€ (a total of 10€) vouchers.

3.1.3 | Materials

Vignette

The base of the vignette was similar to the one used in Study 1. We
altered the vignette in a way that allowed us to observe to what extent
the human-likeness and perceived mindedness of the robot might influ-
ence moral judgments. In addition to the human agent, the vignette had

two different robot agent conditions: a floater drone and an android.

3 Income was self-reported on a 10-point ladder scale in relation to average income in the
participants’ home country. The options were ‘I belong to the wealthiest 5%/, ‘| belong to the
wealthiest 10%’, ‘| belong to the wealthiest 20%), ‘| belong to the wealthiest 33%’, ‘My income
is slightly above average, ‘My income is average’,‘My income is almost average’, ‘| belong to the
poorest 33%,‘l belong to the poorest 20%’, and ‘I belong to the poorest 10%’. In 2019, when the
data were collected, average annual wages in the country were $46,249 (OECD, 2022).
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FIGURE 2 Estimated marginal means for Studies 2a and 2b. The android agent was judged significantly more harshly for saving the culpable
party (the motorboaters), regardless of whether it was described as having human-like intelligence or not. The floater drone agent was judged
more harshly only when it was described as intelligent. Error bars are 95% Cls. The dependent variable is a mean score of five items.

The drone was described as only operating based on its pro-
gramming, and not having a human-like capacity for independent
decision-making (simple drone). The android, on the other hand,
was described as having a human-like independent decision-
making ability and as functioning based on its own abilities (smart
android). See Appendix A in Supplementary Materials for the

vignette.

Dependent variable: Moral approval of the decision
The dependent variable was the same five-item measure (Cronbach’s
a=0.89) used in Study 1.

3.2 | Results and discussion of Study 2a

We ran a full factorial two-way ANOVA on moral approval by entering
both experimental factors into the model as predictors (full statistics
in Table 2). As in Study 1, there was a significant two-way interac-
tion between agent and rescue decision [F(1, 180) = 3.21, p = .042,
nzp = 0.034]. The pattern of means suggested that the android robot’s
decision to rescue the culpable party was the least approved decision
by our participants (see Figure 2).

Contrast analysis revealed no significant difference between the
android and the other two agents when the innocent fisherman was
rescued (B = 0.27, 95% Cl = [-0.26, 0.80], t(180) = 1.00, p = .32,

d=0.15), but rescuing the culpable motorboaters was significantly less
approved for the android compared to the other two agents (B=—0.72;
95% Cl = [-1.28, 0.16]; t(180) = —2.52; p = .012, d = —0.37). The
difference between these two contrast comparisons was itself sta-
tistically significant (B = 0.98; 95% CI = [0.22, 1.75]; t(180) = 2.52;
p =.012, d = 0.38), indicating that the android agent was specifically
judged more negatively for making the utilitarian choice of rescuing the
culpable party.

In sum, the results suggest that the preference for a non-utilitarian
decision by the robot agent in Study 1 may have stemmed from partic-
ipants assuming some level of independence or human-likeness in the
robot, as we did not observe this effect for the non-humanoid floater
drone. However, it is still unclear why the effect we observe is in this
direction. In Studies 1 and 2a, participants judged a utilitarian deci-
sion by a robot as less morally acceptable than the alternative, which
contradicts, for example, Malle et al. (2015). Thus, the results may be
explainable by a preference for robots to abide by a folk sense of jus-
tice rather than any preferences about utilitarianism per se. Since our
vignette does not contrast the utilitarian action with a deontological
inaction (as in Malle et al., 2015), but an action that prioritizes innocent
lives, differences in judgment may stem more from the culpability of the
rescued party.

However, we also needed to rule out competing factors relating to
the description of the robot, and we designed the next study for this

purpose. In short: was the android robot judged differently due to its
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stated human-like cognitive capacities, or due to its stated human-like
appearance (Laakasuo et al., 2021a)?

4 | STUDY 2B

This study was almost identical to Study 2a, except that we switched
the cognitive descriptions of the drone robot and the android robot,
in order to test whether the unique preferences for the android agent
in Study 2a stemmed from its stated cognitive abilities or its stated
human-like appearance. Our intention was to see if mind perception
was one of the main explanatory factors behind our previous results
that implied that the decisions of robots with human-like cognitive

skills were specifically judged more negatively.

4.1 | Method
41.1 | Participants and design

This study was conducted in a laboratory environment. In total, 266
adult participants proficient in Finnish were non-intrusively recruited
from a large public library in the city centre of Helsinki. Participants
were automatically randomized into one of six conditions in a 3
(agent: floater drone, android, human) x 2 (rescue decision: fisherman,
motorboaters) between-subjects design. The sample size rationale for
this study was based on the heuristic that a little over 5% of explained
variance, translated to a Cohen’s f of about 0.235, would be a realistic
effect size for interactions. This heuristic was based on our prior
experience with similar off-line studies in moral psychology. According
to G*Power calculations for a 2 x 3 between-subjects design, approx-
imately 240 participants would be needed for 90% power to detect
effects of this size. The sample size was also constrained by practical
and economic concerns stemming from running a physical laboratory
and coordinating a large number of participants. See Table 1 for the
results of a sensitivity power analysis on the main effects and Appendix
F in Supplementary Materials for a simulation-based sensitivity power
analysis on the interaction effects of Study 2b.

The participants had a mean age of 31.58 (SD = 10.95; range = [18,
72]). Of these, 158 were women, 97 men, and 11 preferred not to
state their gender; 73% had a Bachelor’s degree or higher; and 72%
reported having an income that was less than the average income in

their country.*

412 | Procedure

The procedure (including recruitment) was identical with Study 2a. Par-

ticipants were informed that they could participate in a psychological

4 Income was self-reported on an 8-point ladder scale in relation to average income in the par-
ticipants’ home country. The options were ‘About the lowest 5%, ‘About the lowest 5%-20%,
‘Slightly below average’, ‘Average), ‘Slightly above average, ‘About the highest 20%-5%, ‘About
the highest 5%-1%’, and ‘About the highest 1% In 2019, when the data were collected, average
annual wages in the country were $46,249 (OECD, 2022).

experiment which would take about 30 min of their time (data were
simultaneously gathered for one other study). Each participant was
compensated with one voucher worth 5€.

41.3 | Materials

Vignette

In this study, the android robot was described as only operating based
on its programming, and not having a human-like capacity for indepen-
dent decision-making (simple android). The floater drone, on the other
hand, was described as having a human-like independent decision-
making ability and as functioning based on its own abilities (smart
drone). Otherwise, the vignette was identical to that of Study 2a. See

Appendix A in Supplementary Materials for the vignette.

Dependent variable: Moral approval of the decision
The dependent variable was the same as in previous studies (Cron-
bach'sa =0.91).

4.2 | Results and discussion of Study 2b

We ran a full factorial two-way ANOVA on moral approval by enter-
ing both experimental factors into the model (full statistics in Table 2).
Again, there was a significant two-way interaction between the exper-
imental factors [F(2, 260) = 3.30, p = .038, nzp = 0.025]. The mean
pattern (see Figure 2) suggested that rescuing the culpable party was
approved less when the agent was a robot of any kind than when the
agent was a human.

The simple effect of rescue decision was significant for the android
agent (B = 1.36, 95% Cl = [0.81; 1.90], t(260) = 4.92, p < .001,
d = 0.61) and the floater drone agent (B = 0.99, 95% Cl| = [0.46;
1.52], t(260) = 3.70, p < .001, d = 0.46), but not for the human
agent (B = —0.39, 95% Cl = [-0.12; 0.91], t(260) = —1.50, p = .135,
d = —0.19). This replicated the result of the previous studies, indicat-
ing that robot agents’ decisions to rescue the culpable were judged
more negatively than decisions to rescue the innocent despite a utili-
tarian motivation, but the same was not true for the decisions of human
agents. One further contrast analysis revealed that there was a sig-
nificant difference in approval for rescuing the motorboaters between
the human agent and the drone agent, with the drone agent’s decision
being judged more negatively (B = —0.53, 95% Cl = [-1.07; —0.01],
t(260) = —2.03, p = .044, d = —0.25). Given that approval for this deci-
sion was higher for the drone than the android agent, it follows that
the decision to rescue the motorboaters was judged more negatively
when the agent was either kind of robot than when the agent was
a human.

Based on the results, it seems that the cognitive capacities of the
robot agent are not the only thing that affects judgment of their
decisions. In Study 2a, the android agent was described as capable
of independent thinking, and its utilitarian decision was judged more

negatively than the non-utilitarian one, whereas the human agent’s
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decisions were judged as equally approvable. There was no such effect
for the floater drone agent in Study 2a, where the floater drone was
described as a mere automaton. However, in Study 2b, when the
floater drone was described as capable of independent thinking and
the android as a mere automaton, both robot agents’ utilitarian deci-
sions were judged more negatively than a human’s utilitarian decision.
Thus, there may be an effect of both the stated cognitive capabilities of
the robot and the physical appearance of the robot (see Bigman et al.,
2019; Laakasuo et al., 202 1a; Ztotowski et al., 2015).

Before moving to examine culpability more closely, we examined
one more factor: whether the implicit wealth of the boaters may
have played a role. Participants may have seen the fisherman as more
deserving to be rescued due to his ‘underdog’ socio-economic sta-
tus, compared to the implicitly rich motorboat owners, in the story.
In Study 2c, we examined whether a robot rescuing the culpable
party was judged more harshly due to the party’s perceived wealth

specifically.

5 | STUDY 2C

In Study 2c, we reduced the number of motorboaters to one. Thus, the
number of lives was matched across rescue decisions—enabling us to
assess the relevance of culpability in isolation. Additionally, we manip-
ulated the motorboater’s socio-economic status (SES; high vs. low) to
understand whether participants’ preference for rescuing the fisher-
man was driven partly by wealth-related stereotypes. We kept all the
other materials constant with respect to Studies 2a-2b. The results
suggested a minor effect of socio-economic status, a major effect of cul-
pability, and again, more negative judgments towards the decisions of
robots than those of humans.

5.1 | Method
5.1.1 | Participants and design

We recruited 503 adult participants through the online crowd-
sourcing platform Prolific Academic (www.prolific.co). The question-
naire was administered online, using Qualtrics XM (www.qualtrics.
com) in English. Participation was restricted to participants who were
nationals of the US, the UK, Ireland, Canada, Australia, or New Zealand,
spoke English as their first language and were fluent in it, and reported
having no long-term health conditions or disabilities. Participants were
randomized into one of twelve conditions in a 3 (agent: human, android,
floater drone) x 2 (rescue decision: fisherman, motorboater) x 2 (SES:
high, low) between-subjects design. The sample size was determined by
funding constraints for the study. However, even after exclusions, the
final sample size matched the heuristic of at least 30 participants per
cell. Furthermore, the same power calculations were applied as used in
Study 2b, but since there was an extra factor with two levels, we dou-

bled the sample size (the power calculation tools we used at the time

did not support three-way ANOVAs). See Table 1 for the results of a
sensitivity power analysis on the main effects and Appendix F in Sup-
plementary Materials for a simulation-based sensitivity power analysis
on the interaction effects of Study 2c.

We excluded 57 participants who failed two or more out of three
attention checks, one or more out of two post-test manipulation
checks, and/or reported having less than native fluency in English. The
final sample size was 446 with a mean age of 38.65 (SD = 12.23;
range = 18-74). Of these, 278 respondents were women and 168 men;
54% had at least a Bachelor’s degree; and 26% reported having an

income that was less than the average income in their country.”

5.1.2 | Procedure

Participants read a brief description of the questionnaire on Prolific,
provided informed consent, read the vignette, answered some per-
sonality and attitude measures (not reported here), and answered
questions related to the story, before providing demographic informa-
tion and reading a debrief. Participants were compensated according
to the minimum requirements of the Prolific Academic (£1.70 for a

~20-min experiment).

5.1.3 | Materials

Vignette

The vignette was similar to that of Study 2a with the following changes:
we dropped the number of motorboaters to one and we added a
description of the motorboater as appearing to be of ‘high’ or ‘low’
status, social class, and income. Thus, the difference between the SES
conditions was only a single word. See Appendix A in Supplementary
Materials for the vignette.

Dependent variable: Moral approval of the decision
The dependent variable was the same as in the previous studies
(Cronbach’s « = 0.89).

5.2 | Results and discussion of Study 2c

We ran a full factorial three-way ANOVA on moral approval by enter-
ing all three of our experimental factors into the model as predictors
(full statistics in Table 2). The only significant effects we observed
were the main effect of the rescue decision [F(1, 434) = 364.21,
p <.001, 7;2p = 0.459] and an interaction between SES and the rescue

5 Income was self-reported on a 6-point ladder scale in relation to average income in the partic-
ipants’ area of residence. The options were ‘Top 1%, ‘Top 20%', ‘Above average, ‘About average’,
‘Below average), and ‘Lowest 20%. Since the sample consisted of participants from several
countries, it is not possible to provide a general average income for context. A majority of the
participants (84%) were from the United Kingdom. In 2019, when the data were collected,
average annual wages in the United Kingdom were $47,937 (OECD, 2022).

85U8017 SUOWILLOD 3A 18810 3dfedldde 8y} Aq peusenob a1e ss (e O ‘8sn Jo SNl 1o} AriqiT8uljuO A1 UO (SUONIPUCD-PUR-SLLIBYWOD™AB | IM A lRIq U1 UO//:SdNY) SUORIPUOD PUe SWiB | 81 88S *[£202/2T/Tz] uo Ariqiauliuo A8|im ‘mn Jo AisieAlun Aq 9g62 dsB/z00T OT/10p/ioo" A8 1M Akeuq 1 |Buljuo//:sdny Woly pepeojumod ‘v ‘€202 ‘Z660660T


http://www.prolific.co
http://www.qualtrics.com
http://www.qualtrics.com

HEIGHTENED MORAL STANDARDS FOR ROBOTS IN RESCUE DILEMMAS

E“_ASP WILEY- L

Motorboater high SES

D
o
—
——

b

—

@
—t—

——

Moral approval of rescue decision
S

1D

Android Floater Human

H Motorboater low SES \

B
o
o

——
—t—

Android Floater Human

Rescued [] Fisherman [] Motorboater

FIGURE 3

Estimated marginal means for the rated approval of decisions in Study 2c. The high SES of the culpable party makes judgments

slightly harsher, but the largest effect is that of culpability itself. Error bars are 95% Cls. The dependent variable is a mean score of five items.

decision [F(1, 434) = 9.48,p =.002, nzp =0.021]. The three-way inter-
action between agent, rescue decision and SES was non-significant
[F(2, 434) = 0.25, p = .778, 7;2,) = 0.001]. The pattern of means sug-
gested that the interaction between SES and rescue decision may stem
from differences in opposite directions within the two rescue decision
conditions.

Contrast analyses showed that when the fisherman was rescued,
it was approved more if the motorboater had high SES than when he
had low SES (B = 0.43, 95% CI = [0.11, 0.75], t(434) = 2.65, p = .008,
d = 0.26). When the motorboater was rescued, it was approved less
if the motorboater had high SES than when he had low SES, although
this effect was non-significant (B = —0.28, 95% Cl = [-0.60, 0.04],
t(434) = —1.70, p = .089, d = —0.16). The difference between these
two contrasts was significant (B = —0.715, 95% Cl = [-1.16, —0.26],
t(434) = -3.07,p =.002,d = 0.30).

In sum, it seems that the high SES of the motorboater affected the
approval of both rescue decisions, making rescuing the motorboater
slightly worse and rescuing the fisherman better in participants’ eyes.
However, as shown in Figure 3, the size of this effect is small compared
to the effect of the motorboater’s culpability.

There were no other significant interaction effects. Thus, the results
did not replicate Studies 1-2b, where we found an interaction between
the rescue decision and agent type. In one further contrast analysis,
only in the high SES condition, a human agent’s decision to rescue
the culpable party was judged more positively than the same deci-
sion by robot agents on average (B = —0.47, 95% CI| = [-0.95, 0.00],

t(434) = —1.94,p = .053,d = —0.19), but this effect was not significant
by conventional standards. The lack of a stronger agent effect, either
as a main effect or as an interaction, may stem from lower power in
Study 2c compared to the previous studies, but also from Study 2c hav-
ing a notably different design. That is, the lack of a utilitarian decision
option in the vignette also removed the conflict between two moral
concerns. It may be, for example, that a moral decision situation that
participants find ‘obvious’ elicits more uniform judgments of decisions
made by different agents (although see Study 5 and the meta-analyses
below).

At a broad level, although variation in socio-economic status influ-
enced participants’ moral judgment (i.e., rescuing the culpable party
was condemned even more when they were of high status), culpability
itself seemed to drive the effect on judgment. A preference for rescuing
the innocent party emerged whether the culpable party was described
as high or low in socio-economic status.

Studies 2a-2c examined plausible alternative explanations of the
results of Study 1, implicating the robot’s appearance and mind and
the culpable party’s social standing as factors affecting moral judg-
ments. In the following studies, we turned to evaluate our prospec-
tive explanation: the culpability of the accident victims. How much
more do participants care about the culpability of the rescued party
than utilitarian concerns? We returned to the original setting with
two people on a motorboat and one person in a smaller rowboat,
but manipulated which (if any) party was responsible for the boat

collision.
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TABLE 3 Distribution of responses and number of responders per question in Study 3

Response 1 (‘not acceptable at all’) 2
Motorboaters drunk

Rescue fisherman (N = 19,315) 2.8% 1.4%
Rescue motorboaters (N = 19,195) 36.8% 17.4%
Pure accident

Rescue fisherman (N = 18,533) 8.3% 5.2%
Rescue motorboaters (N = 18,383) 8.4% 4.0%

3 4 5 [ 7 (‘very acceptable’)
1.9% 4.8% 5.6% 11.0% 72.5%
12.8% 9.9% 6.2% 4.2% 12.8%
8.9% 22.1% 10.4% 8.7% 36.5%
5.3 20.1% 11.3% 12.5% 38.6%

Note: The number of participants varies between questions due to the survey being open to the general public and full responses not being forced. Responses
to any given question may include responses from participants who did not respond to any or some of the other questions. Numbers based on publicly avail-
able response summaries on the survey website (https://yle.fi/aihe/artikkeli/2020/04/28/kumpi-robotin- pitaisi- pelastaa-viaton-kalastaja-vai-juoppokuski-

vastaa-ja-katso), accessed 21 January 2021.

6 | STUDY 3

As part of a large-scale public survey, in collaboration with the Yleis-
radio public service media and broadcasting company in Finland, we
included a replication of the robot agent condition in Study 1. We also
included a variant of the vignette in Study 1 in which the boat collision
is caused by a motor malfunction rather than irresponsible behaviour,
thus removing the effect of culpability.

6.1 | Method
6.1.1 | Participants and design

The survey was an online questionnaire open to all visitors to the
Yleisradio web page and conducted in Finnish, with the questionnaire
opening on 28 April 2020. The survey included other vignettes relating
to the theme of morally judging robots or Als. There was no randomiza-
tion and no experimental manipulations. Approximately 19,000 people
had responded to the survey by 21 January 2021, when we copied the
publicly available data for analysis (see Table 3 for more details). There
was no specific sample size rationale for this study due to the open-
ness of the survey, and the analyses are based on only the public results
available to all visitors on the survey page.

6.1.2 | Procedure

Due to the open nature of the survey, participan could respond to any
of the vignettes on the web page in any order and skip responding
to any questions. The order of presentation of the vignettes relevant
for Study 3 was fixed: the basic form of the vignette (drawn from
Study 1) was presented first, followed by an alternative version of the

vignette (see below).

6.1.3 | Materials

Vignette
The basic form of the vignette was identical to the robot agent condi-

tion of Study 1, excluding the end of the vignette (see Appendix A in

Supplementary Materials). Participants were presented with two pos-
sible endings (the robot rescues the innocent fisherman or the culpable
motorboaters) and gave their responses to the dependent variable (see
below). To examine whether the effect was driven by differences in cul-
pability, participants were asked to consider another scenario in which
the motorboaters had been acting responsibly. In this alternative sce-
nario, the accident was attributed to a malfunction rather than the
boaters’ inebriation.

Dependent variable

For both versions of the vignette, participants responded to two ques-
tions: ‘How acceptable would you find it if the robot decided to rescue
the fisherman?’ and ‘How acceptable would you find it if the robot
decided to rescue the motorboaters?’. Participants responded to both
questions on a 7-point Likert scale, where 1 denoted ‘not acceptable at
all’and 7 denoted ‘very acceptable.

6.2 | Results and discussion of Study 3

Due to the open nature of the survey, any visitor on the web page was
free to respond to a given question and not reply to another (leading to
uneven numbers of responses to the questions), and due to privacy con-
cerns, data with identifiers was not available. Only the public results on
the survey web page could be accessed: these included the number of
responses for each question and the distribution of responses. Due to
this, we could not conduct within-subjects analyses. We opted for com-
paring conditions using Welch’s t-tests, essentially treating each data
point as an individual participant and each question as an experimental
group, coupled with simulations of possible within-subjects data
structures. That is, we analysed the data as if the samples were inde-
pendent, and then simulated analyses using the same data randomly
organized into equal-sized paired samples, with 100,000 iterations
for each paired-samples test. The paired-samples tests converged on
similar results as the independent-samples tests; we report the latter
below, and the former can be found in Appendix B in Supplementary
Materials.

The results of Study 3 were in line with the previous studies, as seen
in Figure 4. When the motorboaters were culpable and the fisherman
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FIGURE 4 Estimated marginal means from Study 3. Error bars
represent 95% Cls. Note: sample sizes for each question are different
due to the method.

innocent, rescuing the fisherman (M = 6.32, SD = 1.40) was rated
much more acceptable than rescuing the motorboaters (M = 2.94,
SD = 2.10); Welch'’s t(38,050) = 197.68, p < .001, d = 1.89. When both
parties were innocent, there was a noticeably smaller difference in
judgments, with the non-utilitarian option of rescuing the fisherman
(M = 4.93, SD = 1.98) being rated less acceptable than rescuing the
motorboaters (M = 5.10, SD = 1.95); Welch’s t(41,864) = —8.85,
p < .001, d = —0.09. Study 3 provided evidence from a large sam-
ple that people strongly prefer a robot agent’s decision to rescue
a single innocent person over two culpable ones. Additionally, the
results of Study 3 showed that even in the absence of differences
in culpability, preferences for utilitarian decisions, when comparing
rescuing one to rescuing two, are weak, at least when the agent is a
robot.

The results of this public online survey inspired the design of Stud-
ies 4a-4b and 5, which we pre-registered. The results suggested that
our previous results stemmed specifically from people wishing that
the lifeguard robot prioritizes folk justice over utilitarian concerns,
rather than, for example, our participants disliking the robot making
a utilitarian decision per se. In Study 3, in the absence of culpability,
the participants had a weak preference for utilitarian decisions. How-
ever, the design of Study 3 prevented us from controlling for several
factors that we would normally wish to control for in a study, and
the fixed order of the questions may have introduced an order effect
that could have attenuated utilitarian preferences. Additionally, given
the theme of the public survey being specifically moral thinking about
robots and Al, we were unable to add questions about human agents.
We wished to examine the effects of culpability and utilitarianism in a
more controlled survey where participants could be randomized into

experimental conditions.
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7 | STUDY 4A

We designed this study in order to investigate more nuanced differ-
ences between a utilitarian decision (rescuing two versus rescuing one)
and a culpability-based decision (rescuing the innocent vs. rescuing the
guilty). We manipulated the culpability of the parties as a between-
subjects factor so that the culpable party consisted of either one or
two people. This way, we could start to dissociate the effect of utilitar-
ian concerns from that of culpability: in one of the conditions, the two
moral concerns would conflict, and in the other, they would be aligned.
We also changed our dependent variables from multi-item batteries to
single-item measures, based on suggestions by Malle et al. (2019). This

study was pre-registered online: https://osf.io/5bpxq/.

7.1 | Method
7.1.1 | Participants and design

One thousand (N = 1000) participants were recruited through Pro-
lific Academic. The study was conducted on Qualtrics XM in English,
took approximately 13 min, and participants were compensated £1.09
for their time. Participants were randomly assigned to one of four
between-subjects conditions in a 2 between (agent: human, android) x
2 between (culpable: fisherman, motorboaters) x 2 within (rescue deci-
sion: fisherman, motorboaters) mixed design. The within-subject factor
was counterbalanced, such that half of the participants first considered
the decision to rescue the fisherman, and then the decision to rescue
the motorboaters, while the other half considered these decisions in
the opposite order.

As per our pre-registration, we only included participants with com-
plete responses, who indicated having no long-term health problems,
and who indicated speaking English at a native-level fluency. Participa-
tion was restricted to participants who were resident in and nationals
of the US, the UK, Ireland, Canada, Australia, or New Zealand. One
participant who indicated being resident in a country from outside of
this list was excluded from all analyses. We further excluded partici-
pants who failed at least two attention checks, at least one post-test
manipulation check, or an inattentive responding test at the end of the
experiment. The final sample size after exclusions was 912 partici-
pants, close to our target (see power analysis below), with a mean age
of 41.22 (SD = 13.12, range = [18, 87]). Of the participants, 481 were
women, 430 were men, and one wished to not state their gender. A
total of 66.0% of participants had at least some level of university edu-
cation, and 28.5% reported having an income that was lower than the

average income in their country.”

¢ The participants were asked two questions: whether they make their own shoes and whether
they make their own clothes. Participants who answered ‘yes’ to both were excluded due to
implausibility. We acknowledge that it is not impossible for someone to be both a tailor and a
shoemaker, but we posit that in an online questionnaire, a person claiming to be both is most
likely a person ‘straight-lining’ their responses.

7 Income was self-reported on a 6-point ladder scale in relation to average income in the partic-
ipants’ area of residence. The options were ‘Top 1%, ‘Top 20%’, ‘Above average), ‘About average’,
‘Below average), and ‘Lowest 20%. Since the sample consisted of participants from several
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7.1.2 | Power analysis

To calculate our required sample size, we first ran simulations using
several different mean patterns of potential results (based partially on
prior results, and partially on speculation, as we had no clear a priori
hypotheses about some of the interactions). Based on the simulations,
we found that detecting a three-way interaction effect would have
either required an unfeasibly large sample size or the assumption of
an effect size much larger than what we observed in the prior studies
for interactions. Since we were interested in testing hypotheses
about the three-way interaction, we decided to compensate for this
by decomposing the interaction to specific contrast analyses (see
pre-registration). We then calculated our sample size requirements
so that we had enough power for these contrast analyses. Specifically,
we used the pwr package (Champely, 2020) in R to calculate sample
size requirements for detecting medium-sized effects (d = 0.30) with
90% power for both paired and independent samples t-tests of two
conditions (as the design was mixed, with our hypotheses concern-
ing both within-subjects and between-subjects effects). We chose
d = 0.30 as the benchmark for contrast analyses based on trends in
the previous studies. The estimated requirements were, rounding up,
235 participants per group for between-subjects effects, and 119
pairs for within-subjects effects. Thus, we opted to collect 235 par-
ticipants per group, plus an additional 60 participants to compensate
for potential exclusions, leading to a total of 1000 participants. See
Table 1 for the results of a sensitivity power analysis on the main
effects and Appendix F in Supplementary Materials for a simulation-
based sensitivity power analysis on the interaction effects of
Study 4a.

7.1.3 | Procedure

Participants provided informed consent, after which they read the
instructions for the experiment. They then proceeded to a vignette
screen, where they had to stay for 90 s minimum to read the
vignette carefully. After the vignette, participants answered three
‘gate-keeper’ questions about the vignette: whether the lifeguard
was a human or an android, which (if any) party was drunk, and
whether the lifeguard could rescue both parties. If they failed any of
these questions, they were instructed to re-read the vignette and try
again.

Having passed the gate-keeper questions, participants first read
one hypothetical ending and answered seven single item DV ques-
tions about the lifeguard’s decision, then repeated this for the second
hypothetical ending. After this, they responded to seven exploratory
DVs (not reported here; see Appendix D in Supplementary Materi-
als). All Likert questions were presented as 7-pointed Likerts, and

participants were also asked to respond to these questions on a 100-

countries, it is not possible to provide a general average income for context. A majority of the
participants (67%) were from the United Kingdom. In 2020, when the data were collected,
average annual wages in the United Kingdom were $47,147 (OECD, 2022).

point slider scale. In a post-test manipulation check, participants again
answered three questions about the vignettes they had read, pro-
vided demographic information, read a debriefing section, and clicked
a confirmation link to get their compensation via Prolific.

7.1.4 | Materials

Vignette

We adapted the vignette from Study 1 and manipulated the description
of how the two parties behaved: either the fisherman or the motor-
boaters were described as being drunk and steering in an irresponsible
manner, leading to a crash. The ending of the vignette was removed,
as each participant would read two different hypothetical endings to
the vignette after first familiarizing themselves with the scenario. We
kept the description of the behaviour of the drunk party as similar as
possible between conditions (see pre-registration for the vignette). The
floater drone condition was removed, as the most consistent differ-
ences in our previous studies were observed between the android and

the human condition.

Dependent variables

For each ending to the vignette, participants responded to seven moral
judgment questions: how (1) morally wrong, (2) acceptable, (3) permis-
sible, (4) blameworthy, (5) deserving of punishment, (6) deserving of
praise, or (7) harmful they found the agent’s decision. Responses to
each item were made on a 7-point Likert scale. We will only report 1
(moral wrongness) and 2 (acceptability) in the results section, as they
most closely match the composite measure used in the previous stud-
ies, and most of our hypotheses concerned these two variables (see
Appendix B in Supplementary Materials for analyses on the remain-
ing five variables, and Appendices C and D for exact wordings of all
reported and unreported variables). The moral wrongness item was
‘How morally wrong would you find the [agent’s] decision to save [the
fisherman/the motorboaters]?’ (with 1 denoting ‘not morally wrong at
all’ and 7 denoting ‘very much morally wrong’), and the acceptability
item was ‘How acceptable would you find the [agent’s] decision to save
[the fisherman/the motorboaters]?’ (with 1 denoting ‘not acceptable at

all’ and 7 denoting ‘very acceptable’).

7.2 | Results and discussion of Study 4a

We ran a full factorial three-way ANOVA for both DVs (acceptabil-
ity and wrongness), with the agent and the culpability conditions as
between-subjects factors, and the rescue decision as a within-subjects
(repeated measures) factor (full statistics in Table 4).8 The pattern of

means for acceptability suggested that the least acceptable decision

8 We also conducted an exploratory analysis using the mean of all seven single-item moral judg-
ment measures as the dependent variable. The wrongness, blame, punishment, and harm items
were reverse-coded. Cronbach’s a was 0.87 for judgments of rescuing the motorboaters and
0.90 for judgments of rescuing the fisherman, both acceptable. The results of the analysis were
essentially the same as the results of the analyses reported here.
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TABLE 4 Full statistics of three-way ANOVAs for Study 4a

DV Factor name

Acceptability Agent
Decision
Culpability

Agent x Decision

Agent x Culpability

Decision x Culpability

Agent x Decision x Culpability
Wrongness Agent

Decision

Culpability

Agent x Decision

Agent x Culpability

Decision x Culpability

Agent x Decision x Culpability

F p 7y
11.91 <001 0.007
29.79 <001 0016

1.89 168 0.001
7.47 006" 0.004
459 032" 0.003

1289.41 <001 0415

5.23 022 0.003
8.63 003" 0.005
14.04 <001 0.008
013 719 0.000
6.47 011 0.004
427 039 0.002
916.32 <001*** 0.340
2.56 110 0.001

Note: Agent: human vs. android; Decision: rescue fisherman vs. rescue motorboaters; Culpability: fisherman culpable vs. motorboaters culpable. The Deci-
sion factor is within-subjects, other factors between-subjects. Satterthwaite’s method was used to correct degrees of freedom. * = significant at p < .05;

** = significant at p <.01; *** = significant at p <.001.
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FIGURE 5 Estimated marginal means for the rated wrongness and
acceptability of decisions in Study 4a. Utilitarian concerns did not
matter for judgments of the human agent’s decisions but did matter
when judging the robot agent. Error bars are 95% Cls. The dependent
variables are single items.

was when the android rescued a culpable fisherman, leaving two inno-
cent motorboaters to die (see Figure 5). This decision makes sense as
the ‘worst’ option, as it conflicts with both utilitarianism and a folk
sense of justice. The results were similar for wrongness (see Figure 5).

Each two-way interaction was significant for both wrongness and

acceptability judgments (see Table 4); however, the three-way inter-
action between agent, rescue decision, and culpability was significant
only for acceptability [F(1, 1816) = 5.23,p =.022, nzp =0.003] but not
for wrongness [F(1, 906) = 2.56, p = .110, 772p = 0.001]. These find-
ings are in alignment with our previous studies, where a robot’s ‘bad’
decision was judged more negatively than a ‘bad’ decision by a human.
The results reported below are the results of analyses included in the
pre-registration to test our hypotheses.

Contrast comparisons confirmed that rescuing the culpable was
seen as worse than rescuing the innocent, regardless of agent:
(B = -2.32, 95% Cl = [-2.44, —2.19], t(908) = —35.91, p < .001,
d = —2.32) for acceptability and (B = 2.09, 95% Cl| = [1.95, 2.22],
t(908) = 30.27, p < .001, d = 2.01) for wrongness. Further planned
contrasts confirmed that rescuing the culpable fisherman was judged
as less acceptable for the robot than for the human (B = —0.69, 95%
Cl =[-0.94, —-0.43], t(1816) = —5.29, p < .001, d = —0.25). When the
decision was to rescue the culpable motorboaters, there was no signif-
icant difference (B = —0.06, 95% Cl = [-0.31, 0.20], t(1816) = —0.43,
p =.666,d = —0.02). This pattern repeated for wrongness judgments:
that is, relative to the human lifeguard, it was worse for the robot
to rescue the culpable fisherman (B = 0.64, 95% Cl| = [0.6, 0.91],
t(1815) = 4.56, p < .001, d = 0.21), but no worse to rescue the culpa-
ble motorboaters (B = 0.00, 95% Cl = [-0.28, 0.27], t(1874) = —0.03,
p=.978,d = 0.00). Thus, the significant interactions we observed (see
Table 4) were driven by the condition where the robot acted against
both the utilitarian standard of saving two and the folk justice standard
of saving the innocent.

In sum, our participants once again selectively judged specific deci-
sions made by robot agents more negatively than the same decisions
made by human agents. The hypothesis that participants would judge
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the android’s decision of rescuing any culpable party more negatively
than the same decision by a human was only partially supported.
Rather, participants selectively judged the android’s decision more
negatively than the human’s when the decision violated both utilitar-
ianism and a folk sense of justice. When judging human lifeguards’
decisions, participants preferred it when the lifeguard saved innocent
lives, regardless of their number. When evaluating a robot’s decision,
participants appeared to consider both the number of lives as well as
their innocence or culpability. Still, in general, the effect of culpability
was substantially larger than that of utilitarianism, in line with Study 3.

8 | STUDY 4B

This study was a replication of Study 4a conducted in the Czech
Republic and in the Czech language.

8.1 | Method
8.1.1 | Participants and design

We recruited 958 participants through the Pokusni krélici volunteer
participant pool website (https://pokusnikralici.cz/) and its associated
Facebook page (https://www.facebook.com/pokusnikralici/). Partici-
pants were directed to a Czech language translation of Study 4a on
Qualtrics through the website. The procedure was identical to Study
4a except for participation reward, as the Pokusni kralici participant
pool is completely volunteer-based and the website does not offer
monetary rewards to participants.

The final sample size after exclusions (using the same criteria as in
Study 4a, except for the country of residence and English fluency) was
811, which was below our target (see power analysis for Study 4a), but
given high effect sizes in Study 4a, we proceeded with the analysis.
See Table 1 for the results of a sensitivity power analysis on the main
effects of Study 4b. Of the participants, 496 were women, 305 men,
1 non-binary, 5 agender, 3 preferred not to state their gender, and 1
stated they were not sure. The mean age of the participants was 38.20
(SD = 11.80, range = [18, 80]). Altogether 64% had at least some level
of university education, and 22.6% reported having an income that was

lower than the average income in their country.?

8.1.2 | Power analysis

The sample size rationale was identical to that of Study 4a. See Table 1

for the results of a sensitivity power analysis on the main effects
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FIGURE 6 Estimated marginal means for the rated wrongness and
acceptability of decisions in Study 4b. Utilitarian concerns did not
matter for judgments of the human agent’s decisions but did matter
when judging the robot agent. Error bars are 95% Cls. The dependent
variables are single items.

and Appendix F in Supplementary Materials for a simulation-based
sensitivity power analysis on the interaction effects of Study 4b.

8.1.3 | Procedure

The procedure was identical to that of Study 4a.

8.1.4 | Materials

The materials were identical to those of Study 4a, except for a minor
change in the vignette setting (describing the event happening on a lake
rather than at sea—this change was made due to the Czech Repub-
lic being a landlocked country, making a scenario at sea arguably less

familiar or believable).

8.2 | Results and discussion of Study 4b

We used the same analytical procedure and tested the same specific
contrasts as in Study 4a, as Study 4b was a direct replication.’® We
replicated the general pattern of the results; see Figure 6 and Table 5
for results of the three-way ANOVAs. Here, the two-way interac-
tion between agent and culpability, which was significant for both

9 Income was self-reported on a 6-point ladder scale in relation to average income in the partic-
ipants’ area of residence. The options were ‘Top 1%, “Top 20%), ‘Above average’, ‘About average’,
‘Below average) and ‘Lowest 20%'. The data were collected in 2021; the latest available OECD
statistics are from 2020. Average annual wages in the country in 2020 were $29,885 (OECD,
2022).

10 We also conducted an exploratory analysis using the mean of all 7 single-item moral judg-
ment measures as the dependent variable. The wrongness, blame, punishment, and harm items
were reverse-coded. Cronbach’s a was 0.77 for judgments of rescuing the motorboaters and
0.84 for judgments of rescuing the fisherman, both acceptable. The results of the analysis were
essentially the same as the results of the analyses reported here.
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TABLE 5 Full statistics of three-way ANOVAs for Study 4b

DV Factor name

Acceptability Agent
Decision
Culpability

Agent x Decision

Agent x Culpability

Decision x Culpability

Agent x Decision x Culpability
Wrongness Agent

Decision

Culpability

Agent x Decision

Agent x Culpability

Decision x Culpability

Agent x Decision x Culpability

F p 7y
24.83 <001 015
9271 <001*** 054

1.31 253 001
4.69 030 003
0.12 729 000

510.36 <001 240

9.13 003" 006
13.28 <001*** 008
27.23 <001 017
1.58 208 001
111 291 001
3.60 058 002

507.45 <001*** 239

16.47 <001 010

Note: Agent: human vs. android; Decision: rescue fisherman vs. rescue motorboaters; Culpability: fisherman culpable vs. motorboaters culpa-
ble. The Decision factor is within-subjects, other factors between-subjects. Satterthwaite’s method was used to correct degrees of freedom.

* = significant at p < .05; ** = significant at p <.01; *** = significant at p <.001.

acceptability and wrongness judgments in Study 4a, was non-
significant (acceptability: [F(1, 1614) = 0.12, p = .729, 772,, = 0.000];
wrongness: [F(1, 1614) = 3.60, p = .058, 7,]2p = 0.002]). Additionally,
the two-way interaction between agent and decision, which was
significant for both DVs in Study 4a, was significant for acceptability
[F(1, 1614) = 4.69, p = .030, 772p = 0.003] but not for wrongness [F(1,
1614) = 1.11, p = .291, 772p = 0.001]. All other two-way interactions
were significant, and in slight contrast to Study 4a, the three-way
interaction was significant for both acceptability [F(1, 1614) = 9.13,
p =.003, nzp = 0.006] and wrongness judgments [F(1, 1614) = 16.47,
p<.001, 7;2p =0.010].

We replicated the interaction between culpability and the res-
cue decision. When averaging over agents and the number of people
rescued, rescuing the culpable party was judged as less acceptable
(B = —1.63, 95% Cl = [-1.78, —1.49], t(807) = —22.59, p < .001,
d = —1.59) and more wrong (B = 1.75, 95% Cl = [1.60, 1.91],
t(807) = 22.52,p <.001, d = 1.59) than rescuing the innocent party.

In Study 4a, we had observed that participants judged the android’s
decision to rescue the culpable fisherman more negatively than the
same decision by the human, but there was no difference in judgments
between the agents when they rescued the culpable motorboaters. In
Study 4b, participants judged the android agent’s decision to rescue
the culpable fisherman as less acceptable (B = —0.76,95% Cl =[—1.05,
—0.47],t(1614) =—-5.19,p < .001,d = —0.26) and more wrong (B =0.83,
95% Cl=[0.52,1.14], t(1614) = 5.25, p < .001, d = 0.26) than the same
decision by the human. However, they also judged the android’s deci-
sion to rescue the culpable motorboaters as less acceptable (B = —0.40,
95% Cl = [-0.68, —0.12], t(1614) = —2.79, p = .005, d = —0.14) and
more wrong (B = 0.37,95% Cl =[0.07,0.67], t(1614) = 2.41, p = .016,
d =0.12) than the same decision by the human. This is a deviation from
the results of Study 4a. However, note that the effect size is roughly
half for the decision to rescue the culpable motorboaters compared to

the decision to rescue the culpable fisherman. Thus, the results are in
broad terms in alignment with those of Study 4a.

As another deviation from Study 4a, we observed a slightly stronger
effect of utilitarian concerns. Namely, the difference in judgments
between rescuing the motorboaters or the fisherman was smaller
when the motorboaters were culpable than when they were innocent.
The android agent rescuing the culpable fisherman was judged as the
most wrong and least acceptable scenario. Thus, the android agent’s
decision was again judged more negatively than the human agent’s
specifically when the decision conflicted with both utilitarianism and

a folk sense of justice.

9 | STUDY 5

In Study 5, we examined whether differences in moral judgments arise
when conditioning on culpability: that is, when either both parties
involved were responsible for the accident, or when neither party
was. This allowed us to evaluate whether the previously documented
tendency to hold robots to heightened utilitarian standards arises
when the parties are matched in culpability. The study was otherwise
identical to Study 4a. The study was pre-registered at: https://osf.io/
x5ut9/.

9.1 | Method
9.1.1 | Participants and design
We recruited 1001 participants through Prolific Academic. The

study took 13 min (compensation £1.09). Participants provided
their responses in English to an online Qualtrics XM questionnaire.
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Participants were randomized into one of four conditions in a 2
between (agent: android, human) x 2 between (culpable: both, neither)
X 2 (rescue decision: fisherman, motorboaters) mixed design. The
within-subject factor was counterbalanced.

The inclusion and exclusion criteria were identical to those of Study
4a. The final sample size after exclusions was 915, close to our target,
with a mean age of 41.54 (SD = 13.88; range = [18, 83]).11 A total of
499 respondents were women, 414 were men, and 2 were non-binary.
Altogether 62.6% of participants had at least some level of university
education, and 23.9% reported having an income that was lower than

the average income in their country.'2

9.1.2 | Power analysis

The sample size rationale was similar to that of Study 4a, with approx-
imately 1000 people (a practical, financial limit to data collection)
being enough (after estimated 5% exclusion rate) to detect a medium
effect size at 90% power for main effects and pairwise comparisons.
See Table 1 for the results of a sensitivity power analysis on the main
effects and Appendix F in Supplementary Materials for a simulation-
based sensitivity power analysis on the interaction effects of
Study 5.

9.1.3 | Procedure

The procedure was identical to that of Study 4a, except that the ‘gate-
keeper’ questions and the post-test manipulation checks were changed
to match the content of the vignette in Study 5.

9.1.4 | Materials

Vignette

The vignettes were modified from the ones used in Study 4a. The ‘all
culpable’ version of the vignette described the agent noticing that the
motorboaters and the fisherman are a drunk and steering in an uncon-
trolled manner. In this version of the vignette, the boats are about to
pass one another, but both parties lose control of their steering, and
they crash into one another. The ‘all innocent’ version of the vignette,
in turn, described the agent noticing that the motorboaters and the

fisherman are both steering in a responsible manner, and passing each

11 The age calculations were conducted with one additional exclusion: a single participant who
listed their age as being over 200 years. This participant was not excluded from any other
demographic information or analyses reported here, as improbable responses to this demo-
graphic question were not a part of our exclusion criteria, and this could plausibly be a simple
typing error.

12 |ncome was self-reported on a 6-point ladder scale in relation to average income in the
participants’ area of residence. The options were ‘Top 1%/, ‘Top 20%’, ‘Above average, ‘About
average, ‘Below average) and ‘Lowest 20%. Since the sample consisted of participants from sev-
eral countries, it is not possible to provide a general average income for context. A majority of
the participants (72%) were from the United Kingdom. In 2020, when the data were collected,
average annual wages in the United Kingdom were $47,147 (OECD, 2022).

other from a safe distance. However, sudden strong waves make it
harder for the boaters to control their boats, and they eventually crash
(see pre-registration for the vignette).

Dependent variables
The variables were identical to Study 4a.

9.2 | Results and discussion of Study 5

The analysis procedure was identical to that of Study 4a. We ran
a full factorial three-way ANOVA for both of our DVs (acceptabil-
ity and wrongness), with the agent and the culpability conditions
as between-subjects factors and the rescue decision as the within-
subjects (repeated measures) factor (full statistics in Table 6).13 For
ANOVA tables and both exploratory and pre-registered hypothesis
tests for the other DVs, see Appendix B in Supplementary Materials.
The two-way interactions between agent and decision and between
decision and culpability were significant for both acceptability and
wrongness judgments, whereas the interaction between agent and cul-
pability was not (acceptability: [F(1,911) = 1.59,p =.207, nzp =0.001];
wrongness: [F(1, 911) = 2.52, p = .113, nzp = 0.002]). Similarly, the
three-way interaction was non-significant for both DVs (acceptability:
[F(1,911) =0.47,p = 492, nzp = 0.000]; wrongness: [F(1,911) = 0.44,
p = .507, n2p = 0.002]). Unless otherwise stated, the analyses below
are the results of analyses included in the pre-registration to test our
hypotheses.

The results supported our prediction that utilitarianism would mat-
ter more with no conflicting moral concern related to innocent lives.
The results also supported the overall trend from previous studies that
robot agents’ decisions are selectively judged more negatively than
similar decisions by humans when those decisions conflict with either
the most salient moral concern or both moral concerns. That is, the
‘worst’ decision by a robot is worse than the ‘worst’ decision by a
human. However, what turned out to be the ‘worst’ decision in Study 5
was somewhat surprising. The pattern of means (see Figure 7) suggests
that participants judged the situation where the android saved the
innocent fisherman as the least acceptable and most wrong decision,
contrary to our predictions.

Contrary to our predictions, we did not find evidence for the culpa-
bility condition initself affecting judgments. Thus, the culpability effect
observed in prior studies probably depended on the contrast between
a culpable and an innocent party depicted in the same scenario. In
accordance with our predictions, rescuing the fisherman was judged
as significantly more wrong and less acceptable, regardless of culpa-
bility or who the agent was. Thus, in the absence of conflicting moral

concerns, utilitarian decisions were seen as better overall in Study 5.

13 We also conducted an exploratory analysis using the mean of all 7 single-item moral judg-
ment measures as the dependent variable. The wrongness, blame, punishment, and harm items
were reverse-coded. Cronbach’s a was 0.79 for judgments of rescuing the motorboaters and
0.85 for judgments of rescuing the fisherman, both acceptable. The results of the analysis were
essentially the same as the results of the analyses reported here.
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TABLE 6 Full statistics of three-way ANOVAs for Study 5

DV Factor name

Acceptability Agent
Decision
Culpability

Agent x Decision

Agent x Culpability

Decision x Culpability

Agent x Decision x Culpability
Wrongness Agent

Decision

Culpability

Agent x Decision

Agent x Culpability

Decision x Culpability

Agent x Decision x Culpability

F p 7y
15.81 <001 010
311.17 <001*** 162
0.04 827 000
1343 <001 008
1.59 207 001
5.53 019 003
047 492 000
15.30 <001*** 011
260.14 <001 154
088 348 001
14.99 <001 010
2.52 113 002
5.39 020" 004
0.44 507 000

Note: Agent: human vs. android; Decision: rescue fisherman vs. rescue motorboaters; Culpability: both parties culpable vs. both parties innocent. The Decision
factor is within-subjects, other factors between-subjects. * = significant at p <.05; ** = significant at p <.01; *** = significant at p <.001.
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FIGURE 7 Estimated marginal means for rated wrongness and
acceptability of decisions in Study 5. The android agent was selectively
judged more harshly for the non-utilitarian choice of rescuing the
fisherman when both parties were innocent. Error bars represent 95%
Cls. The dependent variables are single items.

This result is in contrast to the previous studies, where the conflicting
moral concern of culpability was present and seems to have reduced
the effect of utilitarian concerns.

The android’s decisions were on average judged as more wrong and
less acceptable than the human'’s decisions, again supporting our pre-
dictions. Planned contrasts revealed that this effect was driven by the
android’s non-utilitarian decisions. The android’s decision to rescue the
fisherman was judged as less acceptable (B = —0.49, 95% Cl = [-0.67,

—0.31],t(1791) = —-5.40,p <.001, d = 0.26) and more wrong (B =0.53,
95% Cl = [0.34, 0.72], t(1698) = 5.45, p < .001, d = 0.26) than the
same decision by the human, but the android’s decision to rescue the
motorboaters was no less acceptable (B = —0.05, 95% Cl| = [-0.23,
0.12],t(1791) = -0.57, p = .566, d = —0.03) nor wrong (B = 0.07, 95%
Cl=[-0.11,0.26],t(1698) =0.78,p = .436,d = 0.03).

Exploratory contrast analyses revealed that the android’s decision
to rescue the innocent fisherman was indeed judged as the most wrong
and least acceptable scenario in Study 5. The android’s decision to
rescue the culpable fisherman was judged more positively than the
android’s decision to rescue the innocent fisherman: (B = —0.37, 95%
Cl =[-0.64, —0.10], t(1698) = —2.69, p = .007, d = —0.13) for wrong-
ness and (B = 0.25, 95% CI = [0.00, 0.50], t(1791) = 1.97, p = .049,
d = 0.09) for acceptability. This exploratory result conflicts with our
prediction that rescuing the fisherman in the scenario where both par-
ties are culpable would be judged the most negatively (based on the
findings of Studies 3-4b). The results still support the general trend
that robots’ decisions to commit a morally ‘bad’ action are judged more
negatively than similar decisions by humans, but our prediction about
what our participants would deem ‘bad’ was mistaken.

In sum, the results of Study 5 replicate the previously reported find-
ing that robots’ non-utilitarian decisions are judged more negatively
when a utilitarian decision is possible. When conditioning on culpabil-
ity, such that either both parties were culpable or neither party was,
we observed a clear tendency for robot agents’ non-utilitarian deci-
sions to be selectively judged more negatively than similar decisions
by humans. This pattern held whether the robot rescued two innocent
people (instead of one innocent person) or two culpable people (instead
of one culpable person). Together with the results of Studies 3 and 4a-
b, the results also indicate that the effect of culpability was greater than
that of utilitarian concerns. That is, the difference between judgments
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FIGURE 8 Individual and meta-analytic effect sizes. Highlighted area indicates studies with a confound between the number and culpability of
the rescued party. Squares and their 95% Cl:s represent standardized mean differences (Hedges’ g) from individual studies. Diamonds and their
95% Cls represent effect sizes from fixed-effects meta-analyses including all available studies. Circles and their 95% Cls represent effect sizes
from fixed-effects meta-analyses excluding Studies 1-2b. Each square, diamond and circles indicates the effect size of a comparison between
decisions by human agents and decisions by robot agents. The size of the squares, diamonds and circles indicates group size.

of utilitarian and non-utilitarian decisions is generally smaller than the
difference between judgments of decisions to rescue the innocent and
decisions to rescue the culpable. Finally, in Study 5, we replicated the
finding that a specific decision by a robot was considered the worst
option among all possible decisions, namely, rescuing the fisherman
when all parties were innocent.

10 | META-ANALYSES

We conducted a series of fixed-effects meta-analyses and a fixed-
effects meta-regression with R package metafor (Viechtbauer,
2010), on the combined data of the experimental studies reported
here, with the aim of estimating the true magnitude of the observed
effect sizes throughout our studies. We chose to conduct fixed-effects
analyses (rather than random effects) as the aim of these analyses was
primarily to estimate the true effect observed in our studies rather
than generalize to the wider population, and the number of studies
or individual effects we could include in each meta-analysis was low.
We excluded Study 2c from all analyses concerning effects related to
the number of people rescued (as Study 2c had no utilitarian decision
option), and Study 5 from all analyses concerning effects related to
culpability. While Study 5 did contain a culpability manipulation, it
deviated from all other studies in that the culpability of both parties

was equal in all conditions. For studies with more than one type of
robot agent, these were collapsed into a single condition. Analyses
were replicated in STATA 15.2 for verification, with similar results to
the ones reported here.

First, we found that there was an overall meta-analytic effect of
agent (g = —0.17, 95% Cl = [-0.22; —0.12], Z = —6.87, p < .001; see
Figure 8, left panel, diamonds), indicating that the robot agents’ deci-
sions were approved less than the human agents’ decisions. Second,
we observed a significant difference between the robot and the human
agents’ decision to rescue the culpable party (3 = —0.29, 95% Cl =
[-0.37; =0.21], Z = —6.94, p < .001; see Figure 8, middle panel, red
diamonds), but not the innocent party (3 = —0.06, 95% Cl = [-0.14;
0.02], Z = —1.47, p = .140; see Figure 8, middle panel, blue diamonds).
That is, the robot’s decision to rescue the culpable party was judged
more negatively than the same decision by a human, but there was
no effect when the decision was to rescue the innocent party. Based
on a fixed-effects meta-regression with the rescue decision (innocent
vs. culpable) entered as a moderator, the difference between these
two effect sizes was also significant (g = 0.23, 95% ClI = [0.11; 0.35],
Z = 3.89, p < .001). Third, there was also a significant meta-analytic
effect of agent for both rescuing two people (3 = —0.12, 95% Cl =
[-0.19; —0.04], Z = —3.26, p = .001; see Figure 8, right panel, red dia-
monds) and rescuing one person (g = —0.24, 95% Cl = [-0.31; —0.17],
Z = —6.59, p < .001; see Figure 8, right panel, blue diamonds). That
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TABLE 7 Results of fixed-effects meta-analysis with moderators

G SE
Intercept 0.03 0.03
Utilitarianism 0.94 0.08
Folk justice -1.22 0.08
Agent -0.15 0.06
Utilitarianism x Agent -0.14 0.17
Folk justice x Agent —0.63 0.17

V4 P Cl lower Cl upper
121 223 -0.02 0.09
10.55 <.001** 0.76 1.11
—14.17 <.001** -1.39 —-1.05
-2.55 .010* -0.28 —-0.03
-0.83 402 -0.49 0.20
-3.67 <.001*** -0.97 -0.29

Note: Utilitarianism codes for whether dependent variable is an effect size from a contrast comparing rescuing two to rescuing one or not; Folk justice codes
for whether it is an effect size from a contrast comparing rescuing the culpable to rescuing the innocent or not; Agent codes for whether effect size is from a
contrast comparing a human'’s or a robot’s decisions. The dependent variable is an effect size measure that has been standardized. Predictors are binary and
have been centred. Coefficient estimates should be interpreted as deviations from the mean of the overall average effect size of contrasts that were included.

* = significant at p < .05; *** = significant at p <.001.

is, the robot agent was judged more negatively than the human agent
for both utilitarian and non-utilitarian decisions, but the difference was
larger for non-utilitarian decisions. These two effect sizes again dif-
fered significantly in a fixed-effects meta-regression (g = 0.12, 95% Cl
=[0.02;0.22], Z = 2.34, p = .019). The results of the above-mentioned
analyses were similar whether or not we included Studies 1-2b, where
the number of people rescued and their culpability were confounded
(Figure 8, compare diamonds and circles). The results were also sim-
ilar when using random-effects models instead of fixed-effects; see
Appendix E in Supplementary Materials.

To estimate the overall effects of utilitarian and folk justice con-
cerns, we conducted a mixed-effects meta-analysis with moderators,
in which we controlled for the confound in Studies 1-2b. The results
of this analysis are presented in Table 7. We entered effect sizes from
utilitarianism effects (contrast between rescuing two and rescuing one)
and folk justice effects (contrast between rescuing the culpable and
rescuing the innocent) into the model, separately for the two agent
types, and from each study. As moderators, we entered a dummy vari-
able coding for agent (O for human, 1 for robot), and two dummy
variables that coded for the type of each effect size (utilitarianism or
folk justice). Unconfounded effect sizes from contrasts comparing res-
cuing two to rescuing one were coded 1 on the utilitarianism dummy
and O on the folk justice dummy, and vice versa for unconfounded effect
sizes from contrasts comparing rescuing the culpable to rescuing the
innocent. Confounded effect sizes from Studies 1-2b were coded as 1
for both dummy variables. Finally, we centred the moderator variables
and standardized the effect size variables, so that the mean of each
was 0.

The absolute effect size of the utilitarianism moderator was smaller
than that of the folk justice moderator. There was also a significant
interaction between agent and folk justice, so we conducted separate
mixed-effects moderator analyses on the two agent groups. The
effect of folk justice was larger in the robot group (g = —1.46, 95%
Cl =[-1.62; —1.30], Z = —17.86, p < .001) than in the human group
(g=-1.15,95% Cl = [-1.32; —0.99], Z = —13.69, p < .001), whereas
the effect of utilitarianism did not differ between the robot (g = 0.93,
95% Cl =[0.75; 1.12], Z = 9.90, p < .001) and human (g = 0.78, 95% Cl
=[0.58;0.97], Z = 7.93, p < .001) groups. When using a mixed-effects

rather than fixed-effects moderator analysis, the results were similar,
though without a significant interaction effect: see Appendix E in
Supplementary Materials.

To summarize, decisions made by robot agents were judged overall
more negatively than decisions made by human agents (Figure 8, left
panel). However, this effect was driven by judgments of specific deci-
sions: norm-abiding decisions by robots and humans were judged more
similarly than norm-violating ones (Figure 8, middle & right panels). The
decisions of both humans and robots were judged more negatively if
they violated rather than abided by a norm: the general direction of
moral judgment was similar for the agents. Differences in moral judg-
ments were overall larger when comparing rescuing the culpable to
rescuing the innocent than when comparing rescuing two to rescuing
one: folk justice concerns had a larger effect than utilitarian concerns.
This effect was stronger for the robot agents than for the human

agents.

11 | GENERAL DISCUSSION

Our studies have two overall novel findings. First, decisions made by
robots were not always judged as worse than the same decisions made
by humans. Rather, those decisions were consistently judged as worse
when they failed to uphold the most salient moral standard. On the
other hand, when the decision aligned with the salient moral standard,
differences in judgments between a robot’s decision and a human’s
decision were smaller or non-existent. In other words, a robot’s ‘bad’
decision was worse than a human'’s ‘bad’ decision, but a robot’s ‘good’
decision was equal or only slightly worse than a human’s ‘good’ deci-
sion. Whether an agent was a human or a robot, moral judgments
about their decisions followed a similar trend: rescuing the culpable
was worse than rescuing the innocent, and rescuing two was better
than rescuing one, all else being equal. Second, the culpability of the
rescued party was a stronger indicator of moral judgments about res-
cue decisions than utilitarian concerns. In general, our participants
judged decisions to rescue innocent people more positively than deci-
sions to rescue the culpable, whether this decision conflicted with

utilitarianism or not.
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In the majority of our studies, only specific decisions by robots were
judged as worse than similar decisions by humans. A robot’s decision
to rescue two culpable people rather than one innocent person was
judged more negatively than the identical human decision, but there
were no differences in judgments when the decision was to rescue the
innocent person (Studies 1-2b). A decision violating both utilitarian
and folk justice standards was considered worse if the decision was
made by arobot rather than a human (Studies 4a-4b). When culpability
was held constant between the parties that could be rescued, partic-
ipants judged non-utilitarian decisions by robots as the most immoral
alternative (Study 5). In our meta-analyses, we also found that when
comparing judgments of the same decision made by a human and a
robot, differences were larger for decisions that violated a norm than
decisions that abided by a norm.

The totality of our results suggests that folk justice was a stronger
driver of judgments than utilitarianism. In our moderator meta-
analysis, where we analysed differences in judgments between two
different decisions that either abided by or violated a moral concern,
folk justice concerns had a larger effect on the difference than utili-
tarian concerns. Further, the effect of folk justice concerns was larger
for robot than for human agents, whereas the effect of utilitarianism
was similar for both agents (though this interaction was not statisti-
cally significant when using a mixed-effects model; see Appendix E in
Supplementary Materials). In sum, our participants seem to have con-
sistently put more weight on whether an agent rescued innocent or
culpable people!* than on whether an agent rescued as many people
as possible, and this was emphasized when the agent was a robot. How-
ever, again, the agents were judged in a similar direction: keeping other
variables constant, it was better for both robots and humans to rescue
the innocent over the culpable and to rescue two over one.

In individual studies, we only observed preferences for utilitarian
decisions (by robots or humans) when the utilitarian decision did not
conflict with folk justice concerns. In prior literature (e.g., Awad et al.,
2018; Hidalgo et al., 2021; Malle et al., 2015, 2016), many findings have
indicated a preference for robots to make utilitarian decisions that
violated the competing deontological concern of ‘do not kill’. In some
studies (e.g., Malle et al., 2015; 2016), this preference was stronger
for robots than for humans. Why did we not observe a similar effect
of utilitarianism over competing moral concerns when robots’ deci-
sions were judged? The present results are inconclusive in this regard
due to several differences in our vignettes compared to typical utili-
tarian dilemmas: a lower possible maximum number of lives saved (i.e.,
two instead of five), the lack of an omission option (i.e., non-utilitarian
decisions do not equate to doing nothing), and the added effect of cul-

pability. Thus, it may be that the deontological motivation in typical

14 we argue that our results tentatively support the conclusion that our participants’
culpability-based judgments were driven more by a wish to protect the innocent, rather than
‘punish’ the wrongdoers. As stated earlier, both of these motives fit what we termed a folk sense
of justice, and we did not specifically ask our participants about their motivations. However, the
results of Study 5 work as an indirect test. In Study 5, when both parties were culpable, partic-
ipants gave more positive judgments for decisions to rescue the party with more people. In
other words, it seems that the participants still preferred it when the agent rescued more peo-
ple, even when the agent could have ‘punished’ a higher number of culpable people by rescuing
the party with just one person.

trolley dilemmas is not strong enough, or that the utilitarian motiva-
tion for saving five people over one is stronger than the motivation in
the present studies, or that in dilemmas with an omission option, peo-
ple prefer robots that act rather than stand idly. Our studies highlight
that people’s judgments of different agents’ decisions in moral dilem-
mas are contextual. Nonetheless, our participants consistently judged
robot agent’s decisions more negatively for failing to adhere to the
most salient moral norm(s).

Our results are broadly aligned with previous studies suggesting
that the moral evaluation of a robot decision-maker is moderated by
the uncanny valley effect (i.e., the human-likeness of the robot; Grey &
Wegner, 2012; Laakasuo et al., 2021a). In other words, decisions made
by more human-like robots are judged more negatively than decisions
made by machine-like robots. We only used a description of a robot
with human-like appearance and intelligence in Studies 4a-5, as the
results of Studies 2a-2b indicated that the decisions of humans were
more likely to be judged differently from the decisions of robots if
the robots were human-like. However, we did not replicate the obser-
vation that any decision would be judged more negatively when the
agent was human-like (Laakasuo, Palomiki et al., 2021). Again, this may
be due to a different moral decision scenario than what is typical for
psychological studies on utilitarian judgment.

Robot and human agents or their decisions being judged differently
is a common trend in moral psychological studies (Bigman & Gray,
2018; Laakasuo et al., 2021a; Laakasuo et al., 2022; Malle et al., 2015,
2019). Our studies continue in this tradition with a focus on judgments
of decisions by different agents (rather than judgments about agents
themselves), while ruling out certain alternative explanations. Because
our vignettes did not have an omission option, participants’ moral judg-
ments of the agents’ decisions were not confounded with preferences
for or against inactivity (Baron & Ritov, 2004; Gawronski & Beer, 2016;
Gawronski et al., 2017). Furthermore, because the scenarios described
a lifeguard that acts in response to an event rather than being ordered
to do so, the results are not affected by a perceived chain of command
(see Laakasuo et al., 2022; Malle et al., 2019).

Our results suggest that the moral decisions of human-like robots
are scrutinized more than the moral decisions of humans: ‘good’ deci-
sions are judged roughly equally, but ‘bad’ decisions by robots are seen
as worse than ‘bad’ decisions by humans. Our studies cannot give a
direct answer as to the reason behind this result, but we speculate
that it may stem from differing expectations concerning the actions
of robots and humans, based on, for instance, assumptions about dif-
ferences in cognitive and emotional capacities or social roles. Perhaps
robots, especially if they are human-like, are expected to be more ‘ratio-
nal’ than humans, and thus when they do something unwanted, the
judgment is harsh (as also argued by Komatsu et al., 2021). While
robots may be expected to be intelligent, they are generally viewed as
less capable of emotion than humans (de Graaf & Malle, 2019; Gamez
et al., 2020; Gray et al., 2007; Weisman et al., 2017). Thus, the robot
should be able to act intelligently without being hindered by emotion:
a life-or-death decision is emotionally taxing for a human, but pre-
sumably not for a robot. It could be that our participants could better

empathize with a human forced to make a difficult decision than with a
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robot in the same situation, and subsequently gave more positive judg-
ments of the human agent’s norm-violating decisions. It may also be
that judgments about the human agent’s rescue decisions are affected
by the perceived risk of rescuing a drowning person, while a robot is
not seen as risking anything. A robot making an unwanted decision in
matters of life and death may also make people question the point of
having a robot make the decision in the first place: the justification for
using robots is often a reduction in unwanted outcomes. In the con-
text of our vignettes, people may view the function of a robotic rescuer
to be to make ‘optimal’ rescue decisions, and it failing in this task is
worse than a human failing in it, as the use of a robot over a human
needs additional justification. However, since there is no theory that
could properly address these differences between humans and robots,
further work is needed (Laakasuo et al., 2021b,c).

In sum, when judging a human-like robot’s decisions in a life-or-
death situation, people may view it as judging the decisions of an agent
that should not have human faults, that does not evoke empathy, and/or
that needs to prove its worth as a decision-maker more than a human
does. Due to these factors, unwanted decisions by the robot may evoke
more negative reactions than unwanted decisions by a human would
evoke in the same situation. However, the moral norms that people
seem to expect an agent to follow are the same for the robot and for
the human, leading to broadly similar judgments of the different agents’

decisions.

11.1 | Limitations

Our studies show that culpability had a stronger effect than utilitarian
concerns in a ‘two versus one’ scenario, specifically in the context of
lifeguarding. Our results concerning the relative weights of different
moral concerns when judging non-human agents may not generalize to
other kinds of moral decisions or contexts. More research is needed to
investigate whether this effect can be found in scenarios with stronger
utilitarian pressures (e.g., ‘five vs. one’; Greene et al., 2008), different
kinds of culpability, or outside rescue contexts.

In general, our studies also face the usual limitations of experimen-
tal studies with self-report measures. First, the sample population is
not usually representative in terms of age and other demographics or
personality (whether samples are collected online or otherwise). How-
ever, we ran studies with different populations and cultures (students,
native Finnish speakers, native English speakers, native Czech speak-
ers), which adds robustness to our findings. Second, using self-report
measures is associated with participants’ tendency to acquiesce in, or
obstruct, the experimenter’s perceived objectives. We addressed this
issue with fully randomized double-blind designs. Moreover, vignette-
and questionnaire-based research has been shown to be reliable in
studying moral judgments about the decisions of artificial agents
(Bigman & Gray, 2018; Laakasuo et al., 2021a; Malle et al., 2015).

Finally, many of our early studies—especially studies conducted in
laboratory settings—had relatively small sample sizes for detecting
minor interaction effects. However, the results of the later higher-

powered pre-registered studies match those of the earlier ones, even
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with slightly different measures, and our findings are qualified by the
meta-analyses.

11.2 | Future studies

Future studies should more generally examine different moral con-
cerns. Although trolley-type dilemmas are common in moral psychol-
ogy, moral judgment should not be reduced to only utilitarian versus
deontological judgment. While there is also little knowledge of how
people would weigh different concerns in ‘utilitarian calculus’, moral
psychology should diversify to fill this gap (Chapman, 2018; Voiklis
& Malle, 2017). Our studies highlight a potentially under-researched
issue: the character perception of moral patients rather than moral
agents. As shown in our studies, the way people perceive the res-
cued party (i.e., their culpability and their social status) influences
moral judgments. Regarding culpability, more research should examine
people’s motivations for deciding who should be rescued. Addition-
ally, our Studies 2a and 2b, in conjunction with those of Laakasuo
et al. (2021a), imply that the stated physical and/or cognitive human-
likeness of a robot affects moral judgments of their decisions, which
warrants further examination.

Finally, future research is needed to determine which exact subcom-
ponents of moral judgment are of main interest (blame, harm, ‘moral
acceptance), or causality inferences, to name a few). Our results using
a scale measuring general moral approval (Studies 1-2c) and single-
item measures of acceptability and wrongness (Studies 3-5) were
generally consistent with one another. However, there were some devi-
ations to the patterns we observed when using single-item measures
of, for example, perceived harm instead of acceptability or wrongness
(see Appendix B in Supplementary Materials). While many different
variables we used were interchangeable with one another, there are
nuances to different moral judgments, and focusing solely on ratings of
wrongness or acceptability may hide interesting patternsin other types
of judgment.

12 | CONCLUSION

In sum, our studies—using a novel moral dilemma scenario of a res-
cue situation—show that human and robot agents’ decisions are judged
differently primarily when those decisions violate the most salient
moral norm in a situation. These differences in judgments are sensitive
to both utilitarian concerns and the culpability of the rescued party,
something previously underexplored in moral psychology. Moreover,
culpability seemed to matter more than strictly utilitarian concerns.
People consistently showed a preference for rescuing the innocent
over saving a larger number of lives when these options were mutually
exclusive. Our studies also addressed the issue of omission or inactiv-
ity bias (Gawronski et al., 2017) by having each potential option in the
dilemma consist of an active choice (i.e., rescuing one or more people).
We further highlight the need for a focus on different core factors

of moral dilemma situations, and for examining moral concerns that
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are intuitively relevant to many people but that have mostly stayed out
of moral psychology due to established methods of asking questions.
Especially in the context of judgments about artificial agents making
moral choices, it is important to shed light on the various factors that
people care about.

All in all, in our studies, we showed that judgments of robots as
decision-makers can offer new insights into the questions of human
morality and can help elucidate newer research traditions as well. We
suggest that moral psychological vignettes incorporate new moral
principles and agents to expand and refine the growing understanding

of moral cognition.
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