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Thus, for future societies of humans coexisting with various 
types of artificial and hybrid agents to function, questions 
need to be addressed regarding their respective tasks and 
responsibilities (Meyer et al. 2023). Given their current rapid 
development, these new agents will likely gain in autonomy 
and their decisions might (to varying degrees) be dissimi-
lar from those that humans might take (Gesmann-Nuissl 
2018). Increasingly, artificial agents will also be involved in 
situations requiring moral judgments (Jentzsch et al. 2019). 
Although there is no complete agreement among all humans 
even on key moral issues and considerable individual and 
cultural differences exist in human moral decision-making 
(Friesdorf et al. 2015; Graham et al. 2016), disagreements 
between humans and artificial agents on moral questions 
represent a new type of challenge. Since such disagreements 
also touch on the more fundamental issue of roles, rights, 
and responsibilities of humans and the emerging different 
artificial societal actors (Meyer et al. 2023), this challenge 
needs to be timely met. Thus, the question of how humans 

1  Introduction

Agreement on what is morally “right” and “wrong” is essen-
tial to the functioning of society. Until very recently humans 
have been deemed to be the only beings capable of moral 
decisions, although some animals have been, albeit incon-
sistently, seen as moral creatures (even if not as full moral 
agents) and the issue of animal morality is currently dis-
cussed anew (cf. Monsó et al. 2018). However, the ongoing 
rapid development of the capabilities of artificial intelli-
gence (AI) might give rise to a new type of moral agent. 
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Abstract
A consensus on moral “rights” and “wrongs” is essential for ensuring societal functioning. Moral decision-making has 
been investigated for decades focusing on human agents. More recently, research has started into how humans evaluate 
artificial moral agents. With increasing presence of artificial intelligence (AI) in society, this question becomes ever more 
relevant. We investigated responses from a third-party perspective to moral judgments of human and artificial agents in 
high-stakes and low-stakes dilemmas. High-stakes dilemmas describe life-or-death scenarios while low-stakes dilemmas 
do not have lethal albeit nevertheless substantial negative consequences. In two online studies, participants responded 
to the actions resp. inactions of human and artificial agents in four high-stakes scenarios (N1 = 491) and four low-stakes 
dilemmas (N2 = 490). In line with previous research, agents received generally more blame in high-stakes scenarios and 
actions resulted overall in more blame than inactions. While there was no effect of scenario type on trust, agents were more 
trusted when they did not act. Although humans, on average, were blamed more than artificial agents they were neverthe-
less also more trusted. The most important predictor for blame and trust was whether participants agreed with the moral 
choice of an agent and considered the chosen course of action as morally appropriate – regardless of the nature of the 
agent. Religiosity emerged as further predictor for blaming both human and artificial agents, while trait psychopathy was 
associated with more blame of and less trust in human agents. Additionally, negative attitudes towards robots predicted 
blame and trust in artificial agents.

Keywords  Moral dilemmas · Moral judgement · Artificial agents · AI · Blame · Trust

Accepted: 3 June 2025
© The Author(s), under exclusive licence to Springer Nature B.V. 2025

Artificial Morality: Differences in Responses to Moral Choices by 
Human and Artificial Agents

Diana Armbruster1  · Sarah Mandl1  · Anne Zeiler2 · Anja Strobel1

1 3

https://doi.org/10.1007/s12369-025-01276-9
http://orcid.org/0000-0001-8649-6227
http://orcid.org/0000-0003-3155-974X
http://orcid.org/0000-0002-0313-0615
http://crossmark.crossref.org/dialog/?doi=10.1007/s12369-025-01276-9&domain=pdf&date_stamp=2025-6-27


International Journal of Social Robotics

judge and respond to the decisions of artificial moral agents 
warrants further investigation, even if – for now – this con-
cerns decisions in fictional scenarios.

Moral decisions in humans have been investigated for 
decades using different approaches (review: Ellemers et 
al. 2019) with moral dilemmas being one well-established 
method. Moral dilemmas describe a brief (fictional) sce-
nario with usually two mutually exclusive outcomes to 
choose (first-party perspective). Alternatively, the deci-
sions of others in a dilemma situation might be presented 
to be judged from a third-party perspective (Christensen 
and Gomila 2012). Importantly, the application of differ-
ent moral principles suggests conflicting courses of action 
in these scenarios. Deontological principles are based on 
universal rules of what is right and wrong and are thus 
independent of a specific situation and its outcome. Con-
versely, utilitarian principles focus on the outcome of an 
action (or inaction) and ultimately aim to maximize benefit 
for as many people as possible even if it means harming one 
or a few individuals (Gawronski and Beer 2017). Notably, 
these two principles are not necessarily in conflict with each 
other in every situation where moral decisions are required. 
However, moral dilemmas are specifically designed to pit 
these principles against each other. Furthermore, research 
into moral scenarios highlighted the importance of various 
design and content factors that affect responses (Christensen 
and Gomila 2012). Among those factors are methodologi-
cal aspects (e.g., word count, question format, expression 
style) and conceptual variables (e.g., personal force, inten-
tion, benefit recipient; Christensen et al. 2014; Christensen 
and Gomila 2012). It should also be noted that the valid-
ity of various scenarios, including the well-known trolley 
dilemma, has been questioned because some of these dilem-
mas are lacking in realism (Fried 2012; Gold et al. 2014; 
Kahane 2015). In response, new scenarios based on real-
life events have been developed (e.g., Körner and Deutsch 
2022) and every-day dilemmas with lower stakes have been 
proposed (e.g., Singer et al. 2019), though these have been 
less studied to date.

Third-party perspective. Responses of third parties (i.e., 
‘observers’) to moral decisions of others are of additional 
interest because third parties are important for maintaining 
social cooperation and interpersonal trust which depend on 
consistent reprimanding and punishment of moral transgres-
sions (Boyd et al. 2003). Observers have been suggested to 
act as everyday judges and to object to perceived violations 
of moral or social norms even if they are not involved them-
selves (Weiner 2006). They are of particular importance 
in this regard in larger and increasingly anonymous soci-
eties with frequent one-off interactions (Bendor and Swis-
tak 2001; Boyd et al. 2003). Thus, although most studies 
on moral decision-making have investigated the first party 

perspective, there is a strong ongoing research interest in 
responses of observers to moral choices of others (e.g., 
Behnke et al. 2020).

Moral choices of artificial agents. While the majority of 
third-party studies investigated moral decisions by humans, 
research has started on responses to moral choices by artifi-
cial agents (e.g., Awad et al. 2018; Bigman and Gray 2018; 
Malle et al. 2019; Malle et al. 2015). The studies used simi-
lar approaches to the ones on human decision-makers and 
presented moral dilemmas to assess whether various deci-
sions of (fictional) artificial moral agents were deemed 
appropriate. In addition, measures of blame and trust have 
been explored (cf. Malle et al. 2015). Findings suggest that 
artificial agents are expected to act more utilitarian than 
human agents in adaptations of the trolley dilemma, i.e., 
to sacrifice one individual to save four (Malle et al. 2015). 
Furthermore, human and artificial agents receive different 
amounts of blame for the same moral choices, although 
findings are inconsistent on whether artificial agents can 
be blamed at all, i.e., whether they can be morally respon-
sible. While some studies reported that artificial agents were 
blamed (although to a different degree) by most participants 
(Malle et al. 2015, 2019), others found that the majority did 
not or just to a small extent ascribe morality to robots and 
consequently did not blame them (Bretschneider et al. 2022; 
Mandl et al. 2022). Bigman and Gray (2018), who investi-
gated to what extend human decision makers are preferred 
to artificial agents in various (fictional) medical, legal, or 
military scenarios, concluded that there is a general pref-
erence for human agents. They described an ‘aversion’ to 
moral decision-making by artificial agents the degree of 
which depended on the agents’ perceived experience and 
expertise (Bigman and Gray 2018). However, they also 
emphasized that they investigated life-or-death scenarios 
and that results might differ in dilemmas with less at stake. 
In sum, there is growing interest into how artificial moral 
agents are evaluated by human observers accompanied by 
an ongoing debate about whether and to what extent such 
agents are actually capable of moral decisions and whether 
they should be allowed to make them (Malle 2016; Meyer 
et al. 2023; Misselhorn 2018).

Individual differences in evaluating moral choices. In 
addition to general preferences for human vs. artificial moral 
agents, individual differences in evaluating moral choices 
by artificial agents can be expected. Research focusing on 
human moral agents indicated gender differences with men 
being more likely to endorse utilitarian options (e.g., Arm-
bruster et al. 2021; Banerjee et al. 2010; Bjorklund 2003; 
Capraro and Sippel 2017; Fumagalli et al. 2010) although 
some studies did not find differences between men and 
women (e.g., Brannon et al. 2019; Seyedsayamdost 2015). 
Furthermore, there are gender differences in attitudes 
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towards robots and AI (Funk et al. 2020; Sindermann et 
al. 2021) as well as towards technology in general (meta-
analysis: Cai et al. 2017) with men reporting more positive 
attitudes. Thus, gender differences might also exist in judg-
ing decisions of artificial moral agents.

In addition to gender effects, general population differ-
ences in attitudes towards technology, robots, or AI are 
likely to affect responses towards artificial agents making 
moral decisions. Previous studies show, for instance, that 
negative attitudes towards robots influence interactions with 
them (Babel et al. 2022; Nomura et al. 2008) and evalu-
ations of their behavior styles (Syrdal et al. 2009), while 
affinity for technology interaction as a more general mea-
sure of approaches to technology has been linked to self-
reported usage of technical systems (Franke et al. 2019). 
Therefore, different outlooks on both broader as well as 
specific technological issues might predict responses to arti-
ficial moral agents.

Personality traits have also been found to be associated 
with moral judgement tendencies including, for instance, 
Need for Cognition (NFC) and trait Psychopathy. NFC 
refers to the tendency to engage in and enjoy effortful cog-
nitive activities (Cacioppo and Petty 1982). Previous stud-
ies have linked NFC to utilitarian judgement tendencies 
(e.g., Conway and Gawronski 2013) although findings are 
not consistent and associations with deontological prefer-
ences have also been found (e.g., Körner et al. 2020; Park 
et al. 2016). Higher NFC levels had initially been suggested 
to lead to increased deliberation of costs and benefits and 
thus been associated with utilitarian decisions. However, 
recently NFC has also been proposed to result in increased 
reflections of moral norms to explain correlations with 
deontological decisions (Körner et al. 2020). Furthermore, 
NFC predicts self-reported moral behavior, e.g., donating 
and supporting others in need or considering action con-
sequences for others, suggesting that enjoyment of and 
engagement in effortful cognitions might represent a ‘moral 
capacity’ (Strobel et al. 2017). NFC has also been found to 
be negatively associated with punitive reactions (Sargent 
2004) and, with regard to robots, to be linked to more posi-
tive attitudes (Reich-Stiebert and Eyssel 2015; Spatola and 
Wykowska 2021). Contrariwise, deviant moral behavior 
has been recognized as a core element of psychopathy as 
reflected in its early descriptions as ‘moral derangement’ 
(Rush 1812) or ‘moral insanity’ (Prichard 1835). Psychopa-
thy comprises characteristics like antisocial behavior, lack 
of empathy, remorse or guilt, glibness, shallow affect and 
impulsivity (Hare and Neumann 2009). Since psychopathy 
exists on a continuum, the clinical construct was adapted to 
the sub-clinical domain (cf. Hare 1985). Findings of moral 
dilemma studies suggest that individuals with higher trait 
psychopathy are more inclined to make utilitarian choices 

(meta-analysis: Marshall et al. 2018), which results in less 
casualties in (fictional) sacrificial dilemmas. This conflicts 
with real-life behavior of persons with increased levels of 
psychopathy, who usually appear to be not particularly con-
cerned with enhancing the ‘greater good’ as they are respon-
sible for a disproportionate amount of physical, financial, 
social or emotional harm (Kiehl and Hoffman 2011). Fur-
ther research has shown that a general lack of empathy and 
reduced compassion for others (Glenn et al. 2009; Seara-
Cardosa et al. 2013) together with a reduced dislike for 
performing harmful actions (Patil 2015) may contribute to 
these ‘utilitarian’ choices. Recent studies revealed that indi-
viduals scoring higher in trait psychopathy actually show 
reduced deontological and reduced utilitarian inclinations 
but increased action tendencies (Gawronski et al. 2017; 
Körner et al. 2020). Trait psychopathy belongs to the group 
of ‘dark’ traits which have been originally suggested to 
comprise a Dark Triad together with narcissism and Machi-
avellianism (Paulhus and Williams 2002). Later research 
proposed additional traits (e.g., spitefulness, egoism) as the 
basis of the dark core of personality (Moshagen et al. 2018). 
Given the links between these traits and moral attitudes in 
general, they might also impact reactions towards moral 
choices by artificial agents.

Religion has been identified as another important fac-
tor influencing moral decisions and attitudes (Cohen 2015; 
Graham et al. 2016) with deontological judgements being 
positively associated with religiosity (Szekely et al. 2015). 
Furthermore, religiosity has been linked to negative views 
on interactions with robots (Giger et al. 2017) and to more 
fearful attitudes towards them (Katz and Halpern 2014), 
although different religions have been proposed to exert dif-
ferent effects in this regard (Halpern and Katz 2012; Mac-
Dorman et al. 2009; Shaw-Garlock 2009). Nevertheless, 
religiosity might shape attitudes towards artificial moral 
agents.

In this study, we aim to investigate the following vari-
ables to determine whether and to what degree they affect 
how humans respond to moral choices made by artificial 
entities: (a) dilemma type (high vs. low stakes), (b) agent 
type (human vs. artificial), (c) agent’s choice (action vs. 
inaction), and (d) personal characteristics (e.g., personality 
traits, attitudes). All variables were selected because previ-
ous findings have linked them to differences in moral deci-
sion-making. However, to our knowledge, they have not 
been investigated together and some of them have also only 
been examined with regard to humans’ moral choices but 
not to decisions of artificial moral agents. Understanding the 
role of these variables will help to further tailor interactions 
between humans and robots/AI in moral situations, and to 
avoid setups that result in frustration with and rejection of 
artificial agents. Specifically, we evaluate ratings on whether 
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dilemmas? Answering these questions will contribute to 
identifying further key regulators of human-robot interac-
tions in moral contexts, and thus help to shape their encoun-
ters in beneficial ways.

2  Materials and Methods

We report how we determined our sample size, all data 
exclusions, all manipulations, and all measures in the study 
(Simmons et al. 2012). All materials, data, and analyses of 
this study are available online (https://osf.io/cmqbs/). Both 
studies were preregistered (https://osf.io/cmqbs/).

2.1  Sample

We conducted two online studies and originally recruited 
N1 = 500 and N2 = 500 participants using Prolific Academic 
(www.prolific.co; Palan and Schitter 2018) who responded 
to decisions of human and artificial agents in high-stakes 
(study 1) and low-stakes (study 2) moral dilemma scenarios. 
Individuals who took part in study 1 could not participate 
in study 2. To ensure comprehension of the scenarios’ text, 
participants had to be either German native speakers or had 
to speak the language at a proficient level. In study 1, n = 247 
female (49.4%), n = 246 male (49.2%), and n = 7 diverse 
individuals (1.4%) participated. In study 2, n = 257 female 
(51.4%), n = 233 male (46.6%) and n = 10 diverse individu-
als (2.0%) took part. Since gender effects were investigated 
in all analyses, diverse subjects had to be excluded because 
of the small subsample size. Furthermore, two individuals 
indicated to be under 18 years of age and were excluded 
from all analyses as well. Thus, in the final first sample, 
N = 491 individuals remained (mean age = 30.53, SD = 11.06, 
range = 18–72 years) while the second sample consisted 
of N = 490 individuals (mean age = 31.46, SD = 10.97, 
range = 18–72 years).

2.2  Moral Dilemmas

In study 1, four high-stakes dilemmas detailing public 
health related scenarios were adapted from Gawronski et 
al. (2017). They were rephrased in the third-party perspec-
tive with either a treating physician or a treating care robot 
as moral agent who decided to follow a suggested course 
of action or not (cf. Malle et al. 2015). Similarly, in study 
2 four low-stakes dilemmas in the third-party perspective 
were employed. Content-wise, low stake dilemmas included 
mainly administrative decisions (e.g., on study grants or 
library bans) with either a human or an artificial moral agent 
who decided for or against a certain action. Three of the 
four low-stakes dilemmas were adapted from pre-existing 

moral decisions are considered (1) appropriate as well as 
(2) how much blame an agent deserved for their decision 
and (3) to what degree the agent can be trusted. All three 
variables are key parameters in moral interactions, and their 
joint inclusion allows a more fine-grained assessment of 
people’s responses to the decisions of artificial moral agents 
(cf. Malle et al. 2015). We also investigate the effect of situ-
ation and person variables on response outcomes. Situation-
related, we contrast responses to high-stakes with low-stakes 
dilemmas. In general, low-stakes scenarios have been stud-
ied less frequently in moral psychology research (cf. Singer 
et al. 2019). However, they are more likely to occur in real 
life. As the presence of artificial entities increases, the prob-
ability of low-stakes moral dilemmas involving them also 
rises. Responses to high-stakes scenarios, on the other hand, 
are of interest because of their severe and often irreversible 
consequences. Person-wise, we investigate effects of religi-
osity, NFC, Dark Triad traits, attitudes towards technology 
and robots as well as age and gender. These variables have 
previously been linked to moral judgments and/or prefer-
ences resp. behavior towards robots/AI. However, most of 
them have not been investigated in the context of moral 
choices of artificial entities.

Based on previous findings on artificial moral agents 
albeit in different moral dilemmas (e.g., Bigman and Gray 
2018; Malle et al. 2019; Malle et al. 2015), we formulated 
and preregistered the following hypotheses (see ​h​t​t​p​s​:​/​/​o​s​f​.​
i​o​/​c​m​q​b​s​/​​​​​)​: (1a) Artificial moral agents are blamed less for 
acting in high as well as low-stakes dilemmas compared 
to human agents, and are thus rated more positively. (1b) 
Artificial moral agents are blamed more for inaction in both 
dilemma types compared to human agents. Furthermore, as 
Need for Cognition (NFC) has been associated with gener-
ally less punitive reactions (Sargent 2004) and more positive 
attitudes towards robots (Reich-Stiebert and Eyssel 2015; 
Spatola and Wykowska 2021), NFC was hypothesized to 
be (2) negatively associated with blaming artificial agents 
and positively with trusting them, particularly when those 
agents chose action over inaction. We also preregistered the 
following research questions: Compared to human agents, 
how much trust is attributed to artificial moral agents after 
action resp. inaction? How do attitudes towards robots influ-
ence the relationship between (a) NFC and blame judge-
ment and (b) NFC and trust in artificial moral agents? How 
do Dark Triad personality traits (narcissism, psychopathy, 
Machiavellianism) influence blame judgement resp. trust 
in artificial moral agents after a decision for action/inaction 
in moral dilemmas? To what extent does Affinity for Tech-
nology Interaction (ATI) influence the relationship between 
agent type and the evaluation of the decision to act resp. not 
to act? Are there differences between evaluation of artifi-
cial moral agents and human actors in high- vs. low-stake 
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religiosity (ranging from 1 - not religious to 10 - religious). 
Combining these z-standardized items resulted in a scale 
with an internal consistency of α = 0.90 and 0.91, respec-
tively, in the two samples. Thus, a single indicator of reli-
giosity was used with higher mean scores indicating higher 
trait levels. The German Version of the Dirty Dozen (Küfner 
et al. 2015) was employed to measure the three traits of the 
Dark Triad: psychopathy, narcissism, and Machiavellianism 
(assessed with four items each). Participants responded on 
a 9-point Likert scale with higher means in the respective 
sub-scales indicating higher trait levels. In the two samples, 
Cronbach’s alpha for the subscales were as follows: psy-
chopathy α = 0.67 and 0.62, narcissism α = 0.74 and 0.82, 
and Machiavellianism α = 0.79 and 0.82. We used the Affin-
ity for Technology Interaction (ATI) scale (Franke et al. 
2019) to assess the tendency to actively engage in technol-
ogy interaction. The 9-item scale was originally developed 
in German and uses a 6-point Likert scale response format. 
Internal consistency of the ATI scale in the two samples was 
α = 0.91 and 0.92, respectively. The German version of the 
Negative Attitudes towards Robots Scale (NARS; Nomura 
et al. 2008) was used to capture attitudes concerning inter-
action and communication with robots. The scale comprises 
a total of 14 items on three sub-scales assessing negative 
attitudes towards (1) situations and interactions with robots 
(six items; α = 0.75 and 0.74), (2) social influence of robots 
(five items; α = 0.72 and 0.70), and (3) emotions in interac-
tion with robots (three items; α = 0.63 and 0.67). The NARS 
uses a 5-point Likert scale response format (Nomura et al. 
2006) with higher mean scores indicating more pronounced 
negative attitudes towards robots.

2.4  Procedure

In both online studies, participants were first informed about 
the study aims and protocol as well as about data protection 
policies and were asked to indicate their consent via button 
press. Afterwards, demographical variables (i.e., age, bio-
logical sex, social gender, educational level) were assessed. 
Following, participants completed questionnaires to mea-
sure Need for Cognition (NFC), Religiosity, Dark Triad 
traits, as well as Affinity for Technology Interaction (ATI) 
and Negative Attitudes towards Robots (NARS). After-
wards, participants were introduced to the moral dilemma 
experiment. They then completed the four scenario × con-
dition combinations they had been randomly assigned to. 
As described above, for each scenario participants first 
indicated whether a suggested course of action was morally 
appropriate or not for a respective agent to take. Following, 
they were informed about the choice of the agent and rated 
blame for and trust in the agent. After completing the sur-
vey, participants were thanked. Participants of both samples 

scenarios. The library ban scenario is a modified version 
of the smart house dilemma (Liao et al. 2019) and the early 
parole scenario is based on a dilemma used by Bigman and 
Gray (2018). The obese patient dilemma was adapted from 
a conflict scenario posted on the Open Roboethics institute’s 
website (Open Roboethics Institute 2015), while the schol-
arship dilemma is inspired by real-life differences between 
funding bodies in how they take into account different char-
acteristics of an applicant when deciding who gets fund-
ing and who does not. While in each high-stakes dilemma 
the lives of a single individual or multiple persons were on 
the line, none of the low-stakes scenarios contained a life-
or-death situation. Thus, in contrast to the sacrificial high-
stakes scenarios, low-stakes dilemmas represent every-day 
moral conflicts. The exact wording of all dilemmas can be 
found in the supplement and online (https://osf.io/cmqbs/, 
https://osf.io/mf2ax/ and https://osf.io/x8d4m/).

After reading the main text of a scenario, participants first 
indicated whether they judged it morally appropriate or not 
for the human or artificial agent to take the suggested action. 
Following, participants were presented with the decision 
made by the respective agent who either chose to act or not. 
Agreement (yes vs. no) between participants’ own moral 
judgements and an agent’s actual decision was later cal-
culated for each scenario to which participants responded. 
Participants then rated how much blame the agent deserved 
for their choice on a visual analog scale ranging from “no 
blame at all” to “maximum blame”; see also supplement 
for a depiction of the scale) and to what degree the agent 
could be trusted. Trust was evaluated on an 8-point Likert 
scale ranging from 0 = “not at all” (trustworthy) to 7 = “very 
much”. In both studies we used a 2 (agent: human vs. arti-
ficial) × 2 (decision: action vs. inaction) design. To obtain 
a balanced distribution in these four conditions across the 
four dilemmas, a Latin square was used in both studies 
resulting in 16 randomization groups in each study with dif-
fering condition combinations to which participants were 
randomly assigned.

2.3  Questionnaires

To assess Need for Cognition, the German version of the 
NFC Short Scale (Bless et al. 1994) was used. Participants 
responded to the 16 items of the questionnaire on a 7-point 
Likert scale with higher sum scores indicating higher Need 
for Cognition levels. Internal consistency of the NFC short 
scale was α = 0.89 (sample 1) and α = 0.87 (sample 2), 
respectively. Religiosity was assessed with three items each 
from the Duke University Religion Index (DUREL; Koenig 
and Büssing 2010) and the Centrality of Religiosity Scale 
(CRS; Huber and Huber 2012). In addition, participants 
responded to one item assessing self-perceived general 
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human agents and 49.80% for artificial agents. There was 
also no interaction between dilemma type and type of agent 
(F1, 976 = 0.64, p =.422) and men and women did not dif-
fer in their overall endorsement of suggested actions (F1, 976 
= 0.004, p =.948). There were also no interactions between 
gender and agent type (F1, 976 = 0.74, p =.389) or gender and 
dilemma type (F1, 976 < 0.001, p =.993). However, there was 
a three-way interaction between dilemma type, agent and 
gender (F1, 976 = 7.61, p =.006, η 2

p = 0.008; see Fig. 1). The 
effect is mainly due to high-stakes dilemmas with follow-up 
analyses revealing a significant gender × agent interaction 
(F1, 489 = 7.01, p =.008, η 2

p = 0.014) which was not found 
in the low-stakes scenarios (F1, 487 = 1.69, p =.195). In high-
stakes scenarios, women were somewhat less likely than 
men to endorse the actions of human agents (0.45 vs. 0.51). 
Contrariwise, more women than men endorsed the actions 
of artificial agents in high-stakes scenarios (0.53 vs. 0.47).

3.2  ANOVA: Effects on Blame of Moral Agents

Blame ratings differed by dilemma type (F1, 976 = 63.61, 
p <.001, η 2

p = 0.061) with increased blame in high-stakes 
scenarios. Overall blame ratings were also higher for human 
compared to artificial agents (F1, 976 = 46.24, p <.001, η 2

p 
= 0.045) and for actions compared to inactions (F1, 976 = 
83.56, p <.001, η 2

p = 0.079). Furthermore, there were sig-
nificant interactions between dilemma type and agent (F1, 976 
= 7.65, p =.006, η 2

p = 0.008), dilemma type and decision 
type (action/inaction; F1, 976 = 17.01, p <.001, η 2

p = 0.017) 
and agent type and decision type (F1, 976 = 10.01, p =.001, 
η 2

p = 0.010; see Fig. 2). Follow-up analyses revealed that 
in both high-stakes and low-stakes scenarios there was more 
overall blame for human agents (all p ≤.003) and for actions 
compared to inactions (all p ≤.001). However, there was 
an agent type × decision type interaction effect on blame 
in the high-stakes scenarios (F1, 489= 8.64, p =.003, η 2

p = 
0.017) but not in the low-stakes dilemmas (p =.121). Over-
all, we could confirm one part of our hypothesis regarding 
differences in blaming human vs. artificial agents. Artificial 
agents were indeed blamed less for choosing to act, but they 
were also blamed less when deciding not to act. Contrary 
to our expectation, there were thus general higher blame 
ratings for human agents, not just in the “action” condi-
tion. There was no main effect of gender (F1, 976 = 0.028, 
p =.866), nor were there any interaction effects involving 
gender on blame ratings (all p ≥.244).

received 5 € each for completing the study. The study design 
and protocol was approved by the ethics committee of 
Chemnitz University of Technology (#101499823).

2.5  Statistical Analysis

All analyses were performed with SPSS 29 (IBM Statistics). 
Using repeated measurements ANOVAs, we first analyzed 
effects on (a) participants’ ratings on whether it was morally 
appropriate for the respective agent to take the suggested 
action. Agent type (human vs. artificial) was entered as 
within-subject factor, while dilemma type (low vs. high-
stakes) and gender were entered as between-subject factors. 
In additional ANOVAs effects of dilemma type, agent type, 
agent’s decision (action/inaction) and gender on (b) blame 
and (c) trust ratings were investigated. Following, regres-
sion analyses (enter method) were conducted to further 
assess the role of personality traits and attitudes as poten-
tial predictors of the amount of blame agents received and 
to what degree they were trusted. The following variables 
were entered as predictors for responses to human agents: 
dilemma type, agreement with agents’ moral choices, gen-
der, age, Need for Cognition (NFC), religiosity, and the 
Dark Triad traits narcissism, psychopathy and Machiavel-
lianism. Agreement ratings were based on whether partici-
pants’ own moral judgements in a given scenario were in 
line with the presented moral choice of the agent or not. In 
addition to the aforementioned predictors, four more vari-
ables were included to predict responses to artificial agents: 
Affinity for Technology Interaction (ATI) and the three 
NARS subscales negative attitudes towards (1) situations 
and interactions with robots, (2) social influence of robots, 
and (3) emotions in interaction with robots. Ancillary cor-
relation analyses were conducted to investigate associations 
between the various personality traits and attitudes as well 
as between trust and blame whose results can be found in 
the supplement.

3  Results

3.1  ANOVA: Effects on Moral Appropriateness 
Ratings of Actions in Dilemma Situations

Participants rated for both high-stakes and low-stakes 
dilemmas whether a suggested course of action was appro-
priate or not for the respective agent. There was no differ-
ence between the averaged appropriateness ratings to the 
two dilemmas types (high-stakes: 49.03%; low-stakes: 
50.05%; F1, 976 = 0.51, p =.477). Furthermore, there was no 
general effect of agent type (F1, 976 = 0.09, p =.767) with 
endorsement rates of suggested actions being 49.39% for 
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agents when they do decide to act. Similar to blame ratings, 
gender did not affect trust ratings (F1, 826 = 0.004, p =.948) 
nor where there any significant interactions involving gen-
der (all p ≥.300).

3.4  Regression Analyses: Prediction of Blame and 
Trust in Human Agents

Regression analyses revealed the following predictors for 
blame of human agents: agreement with agents’ moral 
choices (β = − 0.384, p <.001), dilemma type (β = − 0.238, 
p <.001), trait psychopathy (β = 0.077, p =.028) and religios-
ity (β = 0.060, p =.037). NFC, narcissism, Machiavellianism, 
gender, and age did not predict blame for human agents (all 
p ≥.063; see Table 1). Trust in human agents was predicted 
by agreement with agents’ choices (β = 0.258, p <.001) and 
trait psychopathy (β = − 0.095, p =.015). No other predictor 
reached significance (all p ≥.132; see Table 2).

3.3  ANOVA: Effects on Trust of Moral Agents

Overall, trust in the respective agents did not differ in high- 
compared to low-stakes scenarios (F1, 826 = 0.21, p =.644). 
However, there was a significant effect of agent type (F1, 826 
= 6.35, p =.012, η 2

p = 0.008) with higher trust ratings for 
human agents as well as a decision type main effect (F1, 826 
= 15.68, p <.001, η 2

p = 0.019) with higher trust ratings for 
agents who chose not to take action. There was also an inter-
action between dilemma type and decision type (F1, 826 = 
7.79, p =.005, η 2

p = 0.009) and between agent and deci-
sion type (F1, 826 = 5.19, p =.023, η 2

p = 0.006; see Fig. 3). 
Follow-up analyses revealed an interaction between agent 
and decision type in high-stakes scenarios (F1, 489 = 4.07, p 
=.044, η 2

p = 0.008) that was not present in the low-stakes 
dilemmas (p =.193). Trust in human agents in high-stakes 
scenarios is only higher when agents do not take action 
while there is no difference between human and artificial 

Fig. 1  Mean percentage of agreement with suggested actions in high-stakes and low-stakes dilemmas with human and artificial agents (AI/R)
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again contrary to our hypothesis, NFC (all p ≥.146; see 
Table 4).

4  Discussion

4.1  Perceived Appropriateness of Moral Choices by 
Human and Artificial Agents

We investigated responses to human and artificial agents 
in high- and low-stakes moral dilemmas, respectively. 
Overall, there were no differences in perceived appropri-
ateness of suggested actions in the two dilemma types and 
decision approval did not differ between human and arti-
ficial agents. Intriguingly, while there were also no over-
all gender differences in moral appropriateness ratings, an 
interaction occurred suggesting differences between men’s 
and women’s moral judgements in high-stakes scenarios 

3.5  Regression Analyses: Prediction of Blame and 
Trust in Artificial Agents

Blame of artificial agents was predicted by agreement with 
agents’ choices (β = − 0.323, p <.001), dilemma type (β = 
− 0.106, p <.001), negative attitudes towards situations 
and interactions with robots (NARS subscale 1, β = 0.109, 
p =.005), narcissism (β = 0.096, p =.007), religiosity 
(β = 0.063, p =.040), and age (β = − 0.077, p =.014). Affinity 
for technology interaction, NARS subscales 2 and 3 as well 
as Machiavellianism, psychopathy, gender, and, contrary to 
our initial hypothesis, NFC did not predict blame for artifi-
cial agents (all p ≥.070; see Table 3). Trust in artificial agents 
was predicted by agreement with agents’ choices (β = 0.218, 
p <.001) and negative attitudes towards emotions in interac-
tion with robots (NARS subscale 3, β = − 0.085, p =.025). 
All other predictors did not reach significance, including, 

Fig. 2  Mean blame ratings (± SEM; range: 0-100) for actions resp. inactions of human and artificial agents in high-stakes and low-stakes dilemmas
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dilemma research with human agents. Women have been 
reported to be less likely to choose ‘utilitarian’ options, i.e., 
to opt for actions that required harm to one or a few persons 
for the benefit of multiple individuals (e.g., Armbruster et 

depending on agent type. In the case of human agents, 
women endorsed the suggested course of action (i.e., instru-
mental harm to achieve a greater good) to a lesser degree 
than men. This result mirrors findings from previous moral 

Table 1  Results of regression analysis on predicting blame of human agents
B Std.-Error β p 95% CI lower bound 95% CI upper bound

(Constant) 80.138 5.954 < 0.001 68.454 91.823
Dilemma Type -11.968 1.432 − 0.238 < 0.001 -14.777 -9.158
Agreement -27.775 2.048 − 0.384 < 0.001 -31.794 -23.756
Gender − 0.271 1.498 − 0.005 0.856 -3.212 2.669
Age − 0.127 0.068 − 0.056 0.063 − 0.260 0.007
Religiosity 1.905 0.910 0.060 0.037 0.119 3.690
NFC -1.361 0.828 − 0.048 0.101 -2.986 0.264
Machiavellianism − 0.172 0.553 − 0.012 0.756 -1.258 0.913
Psychopathy 1.279 0.581 0.077 0.028 0.138 2.420
Narcissism − 0.025 0.510 − 0.002 0.960 -1.027 0.976
R2 = 0.225, F9,980 = 31.30, p <.001
Agreement = agreement with agent’s moral choice, NFC = Need for Cognition

Fig. 3  Mean trust ratings (± SEM; range: 0–7) of acting resp. not acting human and artificial agents in high-stakes and low-stakes dilemma
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Table 2  Results of regression analysis on predicting trust in human agents
B Std.-Error β p 95% CI lower bound 95% CI upper bound

(Constant) 3.498 0.452 < 0.001 2.611 4.384
Dilemma Type 0.100 0.109 0.029 0.359 − 0.114 0.315
Agreement 1.296 0.156 0.258 < 0.001 0.989 1.603
Gender 0.050 0.114 0.014 0.663 − 0.175 0.274
Age 0.003 0.005 0.021 0.531 − 0.007 0.013
Religiosity − 0.034 0.069 − 0.016 0.622 − 0.171 0.102
NFC 0.095 0.063 0.048 0.132 − 0.029 0.218
Machiavellianism 0.004 0.042 0.004 0.932 − 0.079 0.086
Psychopathy − 0.109 0.044 − 0.095 0.015 − 0.196 − 0.022
Narcissism 0.011 0.039 0.011 0.771 − 0.065 0.087
R2 = 0.079, F9,959 = 9.05, p <.001
Agreement = agreement with agent’s moral choice, NFC = Need for Cognition

Table 3  Results of regression analysis on predicting blame of artificial agents
B Std.-Error β p 95% CI lower bound 95% CI upper bound

(Constant) 60.541 8.692 < 0.001 43.483 77.600
Dilemma Type -5.712 1.619 − 0.106 < 0.001 -8.888 -2.535
Agreement -25.296 2.315 − 0.323 < 0.001 -29.838 -20.753
Gender 0.319 1.810 0.006 0.860 -3.233 3.871
Age − 0.189 0.076 − 0.077 0.014 − 0.339 − 0.039
Religiosity 2.145 1.042 0.063 0.040 0.101 4.189
NFC -1.826 1.008 − 0.059 0.070 -3.804 0.152
Machiavellianism − 0.019 0.623 − 0.001 0.976 -1.240 1.203
Psychopathy − 0.009 0.654 0.000 0.990 -1.292 1.275
Narcissism 1.568 0.576 0.096 0.007 0.438 2.698
ATI − 0.211 1.009 − 0.007 0.834 -2.192 1.770
NARS 1 4.101 1.470 0.109 0.005 1.216 6.985
NARS 2 − 0.832 1.316 − 0.024 0.528 -3.414 1.751
NARS 3 -1.408 1.162 − 0.043 0.226 -3.689 0.873
R2 = 0.163, F13,979 = 14.47, p <.001
Agreement = agreement with agent’s moral choice, NFC = Need for Cognition, ATI = Affinity for Technology Interaction, NARS = Negative 
Attitudes toward (1) Situations and Interactions with Robots, (2) Social Influence of Robots, and (3) Emotions in Interaction with Robots

Table 4  Results of regression analysis on predicting trust in artificial agents (R2 = 0.071)
B Std.-Error β p 95% CI lower bound 95% CI upper bound

(Constant) 5.423 0.695 < 0.001 4.058 6.788
Dilemma Type − 0.200 0.129 − 0.050 0.121 − 0.454 0.053
Agreement 1.244 0.183 0.218 < 0.001 0.884 1.604
Gender 0.048 0.144 0.012 0.741 − 0.236 0.331
Age 0.004 0.006 0.020 0.556 − 0.009 0.016
Religiosity 0.122 0.084 0.048 0.146 − 0.043 0.286
NFC − 0.050 0.080 − 0.022 0.532 − 0.206 0.106
Machiavellianism − 0.047 0.051 − 0.040 0.353 − 0.147 0.052
Psychopathy − 0.070 0.052 − 0.054 0.179 − 0.173 0.032
Narcissism − 0.002 0.047 − 0.002 0.966 − 0.093 0.089
ATI 0.005 0.081 0.002 0.954 − 0.154 0.164
NARS 1 − 0.143 0.117 − 0.052 0.222 − 0.373 0.087
NARS 2 0.008 0.105 0.003 0.942 − 0.198 0.213
NARS 3 − 0.208 0.092 − 0.085 0.025 − 0.390 − 0.027
R2 = 0.071, F13,922 = 5.34, p <.001
Agreement = agreement with agent’s moral choice, NFC = Need for Cognition, ATI = Affinity for Technology Interaction, NARS = Negative 
Attitudes toward (1) Situations and Interactions with Robots, (2) Social Influence of Robots, and (3) Emotions in Interaction with Robots
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participants with pictures of the robots or other clues regard-
ing their features. Since the look of a robot has been recently 
shown to affect humans’ responses to the robot’s moral deci-
sions (Laakasuo et al. 2021), the (different) way participants 
might have imagined them to look like, may have had an 
effect on their responses in this study as well.

Blame and trust were also affected by dilemma and deci-
sion type. In both high- and low-stakes dilemmas, actions 
resulted generally in higher blame and reduced trust ratings 
compared to inactions, which is in line with previous find-
ings on omission bias. The latter refers to a typical pref-
erence of not taking action in moral dilemmas when both 
acting and doing nothing are expected to result in adverse 
outcomes, particularly when the consequences are perceived 
as similarly harmful (cf. Jamison et al. 2020). Furthermore, 
average blame ratings were higher in high-stakes compared 
to low-stakes scenarios, although there was no difference 
in trust ratings between the two dilemma types. Interaction 
effects indicate that these general tendencies are partly mod-
ified by other factors. For instance, in high-stakes dilemmas 
trust in human compared to artificial agents was only higher 
in the inaction condition, while there was no difference in 
trust when agents took action. Contrariwise, there was no 
interaction of this kind in low-stakes scenarios. Regression 
analysis additionally confirmed dilemma type as a predictor 
for blame ratings. However, the by far strongest and most 
consistent predictor for blame of and trust in both types of 
agents was agreement with agents’ moral choices. Unsur-
prisingly, agents whose choices tended to be in line with 
those of the participants received on average less blame and 
were perceived as more trustworthy. If this finding proves to 
be robust, it would have significant implications for people’s 
expectations of the behavior of artificial agents. Previously, 
Malle et al. (2015) reported that participants, who consid-
ered it impermissible to sacrifice one individual to save four 
persons, blamed human and artificial agents considerably 
more for choosing to act than for refraining to act. However, 
blame ratings of participants, who found it permissible to 
sacrifice the one person, did not significantly differ between 
agents who decided to act and those who refrained from 
doing so (Malle et al. 2015).

4.3  Individual Differences in Blaming and Trusting 
Moral Agents

Religiosity emerged as a further predictor for blaming 
human and artificial agents alike with higher trait levels 
being associated with more blame. Generally, religion and 
religiosity have been argued to be key factors in moral atti-
tudes and judgements (Cohen 2015; Graham et al. 2016). 
Previously, religiosity has been linked to deontological 
judgments and increased emotions while processing moral 

al. 2021; Banerjee et al. 2010; Bjorklund 2003; Capraro and 
Sippel 2017; Fumagalli et al. 2010) although findings are 
not entirely consistent (e.g., Brannon et al. 2019; Seyed-
sayamdost 2015). Notably, a similar effect of gender was 
not present in the low-stakes dilemmas. Previous moral 
dilemma research has predominantly used scenarios that 
can be classified as high-stakes dilemmas similar to the ones 
used in study 1 where lives are on the line. Contrariwise, in 
low-stake scenarios there are no life-or-death consequences 
associated with any of the two response options. Although 
choices in these scenarios may result in negative outcomes, 
their impact is considerably less severe which might explain 
the lack of difference between the ratings of men and women. 
Furthermore, in high-stakes scenarios with artificial agents 
the opposite pattern regarding gender was observed: women 
were more likely to endorse the suggested course of action 
compared to men. Again, no gender difference of this kind 
was found for the low-stakes scenarios.

4.2  Blaming and Trusting Moral Agents

Unlike the assessment of moral appropriateness, blame and 
trust ratings differed between human and artificial agents. 
Overall, human agents received considerably more blame 
but were also more trusted. Blame requires attribution of 
moral responsibility which in turn depends on various legal 
and psychological capacities (e.g., the capacity to act, legal 
capacity, autonomy, liability, explainability, and moral 
agency) most of which are usually not ascribed to artificial 
agents (Meyer et al. 2023). Our finding of lower blame rat-
ings for artificial agents (for making the same decisions as 
their human counterparts) indicate that they are held less 
responsible. Contrary to Malle et al. (2015), and to our 
own initial hypothesis, we did not find higher blame rat-
ings of artificial agents in inaction conditions. Differences in 
blame ratings of human vs. artificial agents varied and were 
least pronounced in the low-stakes inaction condition but 
never veered in the opposite direction. Notably, response 
differences to human vs. artificial moral agents have been 
reported to be modulated by additional factors, including an 
artificial agent’s physical appearance (Laakasuo et al. 2021) 
or their perceived expertise and experience (Bigman and 
Gray 2018). Furthermore, research into human moral agents 
highlighted the importance of dilemma content features for 
judging agents’ decisions as morally right or wrong (Chris-
tensen et al. 2014; Christensen and Gomila 2012). While, 
for instance, Malle et al. (2015) used a scenario modelled 
after the trolley dilemma, we investigated moral decisions 
in medical and administrative contexts. Thus, the response 
pattern regarding blame and trust found in our study might 
also be partly due to dilemmas features and might differ 
in other moral scenarios. Furthermore, we did not provide 
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that justify such behavior (Moshagen et al. 2018; Paulhus 
and Williams 2002). The key is the disregard of others 
linked to social malevolence, which together with reduced 
forgiveness might have manifested here in an inclination to 
ascribe greater blame and indicate less trust.

Contrary to initial expectations, NFC did not predict 
responses to moral agents, although it only just missed the 
significance level for blame (human agents: p =.101, artifi-
cial agents: p =.070). NFC reflects the tendency to engage 
in and enjoy effortful cognitive activities (Cacioppo and 
Petty 1982). Although previous findings are not entirely 
consistent, reasoning abilities and propensities (i.e., deliber-
ate thinking styles like NFC) have been linked to increased 
preferences for utilitarian moral choices and optimization 
of overall welfare without being associated with reduced 
harm aversion (e.g., Patil et al. 2021). Cognitive abilities 
resp. motivation have been proposed to contribute to differ-
ences in processing moral problems with studies showing 
selective impairment of utilitarian judgements by cognitive 
load (Conway and Gawronski 2013; Timmons and Byrne 
2019). Based on findings that NFC is negatively associ-
ated with punitive responses, Sargent (2004) suggested that 
higher NFC levels might result in an increased ability and/
or willingness to invest cognitive effort to reflect on spe-
cifics and constraints of dilemma settings and protagonists. 
Although associations of NFC with reduced blame did not 
reach significance in our study, they are, on a descriptive 
level, in line with reported links of NFC and reduced sup-
port for punishment (Sargent 2004). Both are likely due to a 
more in-depth cognitive analysis of a dilemma situation and 
its protagonists.

Finally, negative attitudes towards situations and inter-
actions with robots (NARS subscale 1) was a predictor of 
blaming artificial agents, while negative attitudes towards 
emotions in interaction with robots (NARS subscale 3) was 
a predictor of how much they were trusted. The other NARS 
subscales as well as Affinity for Technology Interaction 
(ATI) did not predict blame of resp. trust in artificial agents. 
NARS scores have been linked to actual behavior towards 
robots (e.g., time talking with them or touching them; 
Nomura et al. 2008) and evaluation of robot behavior styles 
(Syrdal et al. 2009). NARS scores were found to be nega-
tively associated with complying with a robot’s request in a 
VR setting (Babel et al. 2022), although in another real-life 
experiment, NARS scores did not correlate with complying 
with requests made by a geminoid robot (Aroyo et al. 2018). 
Thus, despite some inconsistent findings, self-reported 
attitudes towards robots appear to be linked to behavioral 
responses to robots, which is echoed in our findings on their 
associations with blame and trust. Contrary to NARS, Affin-
ity for Technology Interaction (ATI) showed no association 
with responses to artificial agents, which might be due to 

dilemmas (Szekely et al. 2015). Our findings of higher 
blame ratings (for human agents) are in line with this. How-
ever, religious values vary substantially within and between 
cultures contributing to considerable differences in morality 
(Graham et al. 2016). Furthermore, there are also associa-
tions between religion and religiosity, respectively, and atti-
tudes towards robots and AI. Giger et al. (2017) reported 
an association between religiousness and negative attitudes 
towards interactions with robots. Religiosity has also been 
linked to a more fearful attitude towards robots (Katz and 
Halpern 2014). These connections between religiosity and 
more negative attitudes towards robots or AI might be partly 
responsible for our finding of more blame for artificial 
agents by individuals with higher religiosity scores. This 
notion is supported by positive correlations between religi-
osity and the NARS subscales in our samples, in particular 
with subscale 2 (negative attitudes towards social influ-
ence of robots; Supplemental Table 4). However, it should 
be noted that distinct religious belief systems are likely to 
differently affect acceptance of and attitudes towards robots 
and AI (Halpern and Katz 2012; MacDorman et al. 2009; 
Shaw-Garlock 2009). Recently, Ikari et al. (2023) investi-
gated moral care for robots in US participants with predomi-
nantly Abrahamic beliefs and in Japanese participants with 
Shinto-Buddhist traditions. They found higher moral care 
for robots in Japan. Furthermore, more pronounced reli-
gious beliefs were linked to less moral care in the Ameri-
can but not the Japanese sample. Additionally, lower scores 
in anthropocentrism and higher ones in animism were also 
linked to increased moral care (Ikari et al. 2023). Given the 
cultural background of our participants, the association of 
religiosity and increased blame of artificial agents is in line 
with similar findings in Western samples (e.g., Giger et al. 
2017).

Of the Dark Triad traits, psychopathy in particular 
showed associations with blame and trust ratings. Psy-
chopathy was associated with more blame of and less trust 
in human agents while narcissism was related to blame of 
artificial agents. Higher levels of trait psychopathy have 
been associated with harsher punishment of (human) moral 
agents in fictional moral dilemmas despite concomitantly 
being linked to reduced inappropriateness ratings of moral 
transgressions and increased understanding emotions 
towards the moral agent (Behnke et al. 2020). Psychopa-
thy is also linked to increased vengefulness, and both psy-
chopathy and narcissism have been found to predict reduced 
forgiveness (Giammarco and Vernon 2014). Shared features 
of traits belonging to the Dark Triad (Paulhus and Williams 
2002) or the dark core of personality (Moshagen et al. 2018) 
are behavioral tendencies for self-promotion and maximiz-
ing one’s own interests while ignoring, accepting, or mali-
ciously causing detriment to others combined with beliefs 
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Furthermore, the process is rather dynamic: as people learn 
more about robots and AI (whose capabilities in turn con-
tinue to increase), their attitudes and expectations might 
also change, albeit not necessarily in a linear fashion. Fur-
thermore, human perceptions and expectations of artificial 
agents, combined with an acknowledgement of the real lim-
its of robots and/or AI, are also key factors in informing 
future legislation (cf. Meyer et al. 2023). To be effective, the 
respective laws to be devised will need to reflect people’s 
sense of what is just. In particular, information on perceived 
guilt and liability of artificial entities is important in this 
context.

4.4  Limitations

The study has several limitations. While we were able to 
recruit sufficiently large samples, the online format adds 
limits to data quality control. Furthermore, individuals who 
register on platforms like Prolific to partake in research 
studies are usually better educated. Accordingly, in both 
samples about half of our participants reported to hold a uni-
versity degree and more than additional 30% had graduated 
from high school (‘Abitur/Matura’; see supplemental Table 
1). Also, to ensure thorough comprehension of the dilemma 
texts, only German native speakers and individuals who 
spoke German at a sufficiently high level could participate. 
Furthermore, while the age range of our samples is rather 
large (18–72 years), more than 80% of participants were 
under 40 years old. Regarding the scenarios used, content 
variety was limited in particular for high-stakes dilemmas, 
all of which were set in a medical context. As dilemma con-
tent features can affect responses (Christensen et al. 2014; 
Christensen and Gomila 2012), scenarios with different set-
tings might lead to different results. Furthermore, we only 
investigated responses to ‘generic’ types of agents without 
further specifications or modifications of their characteris-
tics. However, physical features (Laakasuo et al. 2021) and 
perceived experience and expertise of artificial agents (Big-
man and Gray 2018) might modulate responses to their moral 
decisions. Furthermore, participants completed both the 
questionnaires and gave their responses to the moral dilem-
mas in one session. Therefore, potential carry-over effects 
of the questionnaires on later responses in the dilemma situ-
ations cannot be completely ruled out, as participants may 
have been inclined to align their responses. However, align-
ment tendencies could also occur in the opposite direction 
if the dilemmas had been presented first. In general, traits 
like Need for Cognition or the Dark Triad were hypothe-
sized to be potential influence factors on the responses to 
the dilemma situations. Thus, we considered a biasing effect 
on the answers to the questionnaires by a dilemma experi-
ment conducted beforehand as the less favorable variant and 

the more general scope of the questionnaire which is not tai-
lored to interactions with robots/AI but focuses on dealing 
with technology in comparatively broad terms.

Overall, our findings emphasize several general tenden-
cies when responding to artificial compared to human agents. 
While humans were generally more blamed compared to 
artificial agents for the same decisions, they were never-
theless more trusted. Also, high-stakes scenarios resulted 
in higher blame ratings compared to low-stakes dilemmas. 
However, responses to agents’ decisions also showed con-
siderable individual variance and several person variables 
emerged as predictors of blame and trust. The most impor-
tant and consistent ones were moral appropriateness ratings, 
i.e., whether there was agreement or not with an action that 
an agent was suggested to take. Further predictors included 
dilemma type and religiosity for blame of both human and 
artificial agents, and psychopathy for blaming and trust-
ing specifically human agents. For artificial agents, nega-
tive attitudes towards robots were additional predictors for 
blame and trust, respectively. Still, the amount of explained 
variance (R2 = 0.163-0.225 for blame and 0.071-0.79 for 
trust; see also Tables 1, 2, 3 and 4) indicates that there are 
other predictors, particularly for trust, that were not part of 
the study and require further investigation. In summary, our 
findings highlight the fact that people apply partly different 
standards when judging the moral decisions of robots and/or 
AI than when judging human decisions. As artificial agents 
are increasingly integrated into societies, awareness and 
understanding of such standards is crucial to ensure a suc-
cessful adoption of these technologies. Satisfying human-
robot interactions depend, among other things, on meeting 
human expectations regarding what type of decisions artifi-
cial agents should be allowed to make and in what direction 
their decision should lean. In turn, these expectations are 
shaped by several (potentially interacting) factors. Recently, 
a framework has been introduced (Five Factor of Social 
Appropriateness (FASA); Wullenkord et al. 2023) which 
integrates various aspects of social appropriateness (i.e., 
relations between interacting agents, standards of custom-
ary practice, type of action, situational context, individual 
specifics) and can be applied human-robot interactions. Our 
research falls into this framework as it investigates several 
of these aspects in the moral domain. We investigated the 
role of multiple variables, including situational factors (e.g., 
dilemma type, agent type) and personal variables (e.g., 
age, gender, personality traits, attitudes towards technol-
ogy and robots). Our findings further underline the fact that 
responses to moral choices of artificial agents depend on 
multiple factors. They also show that additional variables 
need to be considered as parts of the variance remain unex-
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decided to present the questionnaires first. Thus, there are 
several design factors limiting generalizability of our find-
ings and further research is needed to investigate the inter-
play of agent and dilemma features.

5  Conclusion

In sum, our study provides further insight into how moral 
decisions of artificial in contrast to human agents are evalu-
ated and which variables might affect individual differences 
in those responses. While (dis)agreement with one’s own 
moral choice preferences proofed to be the most impor-
tant predictor for blaming and trusting other moral agents, 
several additional predictors emerged. Although studies 
investigating responses to artificial moral agents cannot suf-
ficiently address the question of whether these agents are 
actually capable of making moral choices (cf. Meyer et al. 
2023), findings nevertheless yield important information. 
Understanding human perception of and responses to artifi-
cial agents in situations with moral implications is essential 
for optimizing these interactions with due consideration of 
their psychological and legal limitations. For instance, find-
ings on broader response differences to action vs. inaction 
in moral conflicts might inform decisions on which ‘default 
response mode’ of artificial entities might be preferable in 
certain types of moral dilemmas. However, findings on the 
importance of inter-individual differences (e.g., religiosity, 
attitudes towards robots) also point to future implementa-
tion problems as the question arises of how to adjust an 
artificial entity’s actions appropriately to people with differ-
ent preferences and expectations. With the presence of arti-
ficial agents increasing, ensuring smooth encounters with 
humans becomes ever more important for future societal 
functioning.
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