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Abstract
In hypothetical sacrificial dilemmas, efficient kill-save ratios promote utilitarian responses to
moral decisions. Currently, the mechanism behind this effect is unknown. The empathy
altruism hypothesis proposes that empathic concern and personal distress are motivational
states that affect altruistic behaviour. We investigated a possible mediating effect of empathic
concern and personal distress on kill-save ratio effect. Participants (N = 418) recruited via
social media accessed an online survey, and were randomly presented with either an efficient
(kill one to save 500) or inefficient (kill one to save 5) version of five possible hypothetical
dilemmas, indicated whether they would sacrifice a hypothetical victim, then rated levels of
empathic concern and personal distress about the victim. We predicted that participants
presented with efficient kill-save ratios would make, on average, more utilitarian responses
than those who were not, mediated by lower levels of empathic concern and personal distress
in utilitarian responders. Although the kill-save ratio effect was significant, it did not affect
empathic concern or personal distress. Follow-up ANOVAs showed higher empathic concern
and personal distress in utilitarian responders. Empathic states appear to behave counter to
trait empathy in utilitarian decisions as shown in previous studies, and do not mediate the
kill-save ratio effect.
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It was an absolutely beautiful winter's day, and I'd finished work early, and
I was heading home…. Driving through Tasmania where I lived, it's a
country road, it's a hundred-kilometre road. There was a lady with four
children in the middle of the road….The little boy pulled out of her hand
and ran, and I had nowhere to go. I had to choose, it was either, I was
gonna have to hit one, or I was gonna have to hit the mother and three
other children. It's less than a split second. (ABC, 2020; Jo, 07:55)

What processes allow people to override a reluctance to do harm, or in extreme
circumstances to kill, for the sake of the greater good? As a collective, we face life-altering
moral decisions every day. They play out in tragically unexpected events and immediate
crises. However, for many, such decisions are the stuff of everyday working environments.
Police service personnel must undertake training to weigh up use-of-force decisions based on
instantaneous assessments of threat. Healthcare administrators and frontline hospital workers
must effectively triage patients, disregarding the needs of multiple individuals to provide
services where they will have the most far-reaching effect. Government economists are in the
business of deciding whose needs they will sacrifice to provide the best outcome for the
broader needs of the country. When faced with moral dilemmas that impact the welfare of
others, we must take stock of our core values, pit ethical tendencies against each other, and
make decisions with full knowledge that those decisions will result in the suffering of another
human being. This project extends on previous work, to test one potential cognitive process
that might support utilitarian moral decisions. Specifically, we investigated whether decisions
to sacrifice one person to save many are supported by a reduced empathic response to
potential sacrificial victims.
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In this paper, I will briefly outline the links between moral decision and empathy
research, including a shared interest with the concerns of moral philosophy. I will then
provide an overview of research and various perspectives on the psychological processes
involved in moral decision making. I will show how this relates to particular perspectives in
the psychology of empathy, and provides a theoretical basis for the current study. A
discussion of results from our study will explain their variation from the results we expected
in the context of psychological theories of empathy, and consider limitations of our study and
implications for further research.
Moral Psychology and Philosophy
The study of morality sits at a natural junction between psychology and philosophy.
Ethical principles on which we base our sense of morality (Kirch, 2008), are intrinsically
linked to core beliefs, and reciprocally influence thoughts, feelings, and behaviours (e.g.,
Ayars, 2020; Brink, 1989). One major area of research in moral psychology is focused on
questions of how we come to make moral decisions. The nature of this task raises inherent
difficulties for developing study designs that are ethically sound, and psychologists depend
on hypothetical moral scenarios to investigate the relationship between decision making
behaviour and underlying cognitive processes (Bostyn et al., 2018). A shared interest with
ethical philosophy has allowed moral psychologists to make good use of thought experiments
such as the prototypical footbridge dilemma (e.g., Foot, 1967) and trolley problem (e.g.,
Thomson, 1971). While such dilemmas by no means provide ideal ecological validity, as
imagined decisions differ from those made in real life (Bostyn et al.), they constitute an easily
manipulable structure that can be well utilised for the purpose of research. A further debt is
owed to moral philosophers for the concepts of utilitarianism and deontology, which have
provided a useful framework for understanding the cognitive processes that underpin moral
decisions.
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Utilitarianism and deontology
Utilitarianism and deontology are normative ethical theories based on
fundamentally conflicting principles. Utilitarian ethics, associated with philosophers Jeremy
Bentham and John Stuart Mill (Driver, 2014), are those that determine right and wrong based
on the consequences of an action. To be deemed morally acceptable, actions must result in
the greatest good for the greatest number of people. By contrast, deontological ethics,
associated with the philosopher Immanuel Kant (Alexander, 2021), are based on
predetermined rules about right and wrong. The moral status of an action does not lie in its
consequences, but in adherence to an existing rule, for example, ‘it is wrong to kill a human
being’.
Links have been proposed between utilitarian and deontological ethical
principles, and different cognitive mechanisms underpinning various moral decisions. It has
become conventional to refer to decisions to sacrifice an individual to save the lives of others
as ‘utilitarian,’ and decisions not to sacrifice an individual as ‘deontic’. Landmark research
that made use of this framework was conducted by Greene et al. (2001), who hoped to ‘steer
a middle course’ (p. 2107) between a long-standing rationalist approach to moral theory, with
more recent emotional accounts of moral decision making. In the same year and in a similar
vein, Haidt (2001) proposed that predominant rationalist accounts of morality were
inadequate. However, whereas Greene proposed that intuitive and rational processes
dynamically contribute to the outcomes of moral decisions, Haidt posited that reasoning
processes tend to be used merely to justify decisions after the fact, and that outcomes are
based primarily on socially conditioned intuitions. Both theorists have strongly influenced
subsequent research questions and ongoing debate.
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Dual Processes
Hoping to find stronger evidence for the earlier speculation that emotional and
rational processes play a causal role in utilitarian decisions, Greene et al. (2008) designed an
experiment to manipulate cognitive load in moral decision tasks. They found that time
pressure selectively interfered with utilitarian decisions, and claimed that this provided direct
evidence that non-utilitarian decisions result from dominant emotional processes. This
progressed research debate in the area, as noted by the authors, although there had previously
been strong evidence to suggest such processes, there were limitations to establishing a clear
causal role. These included the correlational nature of Greene et. al.’s 2001 and Greene et.
al.’s 2004 studies, and the possibility that evidence for a causal relationship found in other
studies (e.g., Ciaramelli et al., 2007; Koenigs et al., 2007; Mendez et al., 2005), could as
plausibly be explained by two equally automatic emotional process, as would be predicted by
Haidt’s (2001) social intuitionist theory.
Kill-Save Ratios
Such competing automatic processes were posited by Trémolière and
Bonnefon (2014), who aimed to show that utilitarian responses can be delivered effortlessly,
even when a strong transgression such as killing is involved. They noted that in the Greene et
al. (2008) experiment, the number of people to be saved from the sacrifice of a potential
victim varied widely. On this basis, they re-analysed Greene et al.’s data, and determined the
parameters of efficient and inefficient kill-save ratios. Specifically, they found that scenarios
in Greene et al.’s study with kill-save ratios between 1:1 and 1:5 elicited 44% utilitarian
responses. By comparison, scenarios with kill-save ratios between 1:100 and 1:1,000,000
elicited approximately 84% utilitarian responses. Following their reanalysis of Greene et al.’s
data, Trémolière and Bonnefon presented participants with tasks similar to those of Greene et
al., measuring rates of utilitarian response under high and low cognitive demand as
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manipulated by time pressure. However, on the basis of their earlier analysis, Trémolière and
Bonnefon added an extra variable of kill-save ratio. In inefficient kill save ratios (i.e., kill
one to save five or fewer), an interference effect was found of cognitive load and time
pressure, reducing the likelihood that participants would make a utilitarian response, but this
effect was weak. In efficient kill-save ratios (i.e., kill one to save one hundred or more), this
interference effect reduced, disappearing entirely when ratios reached the hundreds or
thousands. From this, they suggest that the cognitive demands of utilitarianism may in fact be
quite small. This presents a problem for Greene et al.’s claim that utilitarian decisions result
from default intuitive processes being overridden by the slower rational processes.
Trémolière and Bonnefon asserted that their findings raise the possibility that utilitarian
responses result not from competing rational and emotional processes, but from competition
between two opposing emotional processes.
In keeping with this idea, Baron (2017) proposes that utilitarian responses may
result from the intrusion of intuitions that run counter to the intuition to cause no harm, and
that such intuitions develop outside the experiment, affected by culture, experience, and
individual reflection. Baron and Gurcay (2017), suggest that the resolution of such conflict
depends on the interplay of the situational demands of moral decisions, and differences
between individuals. The context and content of dilemmas will elicit different responses in
different people, dependent on heuristics that develop from prior experiences and shape their
intuitions about how to respond to the new situation. Baron, Gurcay, and Luce (2018),
considered these ideas in the context of trait and ‘to a lesser extent’ (p. 117) state emotions,
including empathy. Of some relevance to the current study, the authors found no significant
correlation between state empathy and utilitarian decisions. However a number of other
studies using state measures of empathy in moral decisions have found associations between
state levels of empathy and increased utilitarian responding.
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Empathy – Construct History
Empathy however is a notoriously enigmatic construct, although there is general
theoretical agreement that it involves both affective and cognitive processes that allow
individuals to vicariously experience another’s feelings and understand their situation
(Neumann & Westbury, 2015). According to Eklund and Meranius (2020), there is a
developing interdisciplinary consensus about definitions, with general agreement on a fourfaceted construct whereby an empathiser understands, feels, and shares another person's
world, while maintaining differentiation between self and other.
Such conceptualisations of empathy as a single, multifaceted construct provide a
useful way to integrate the ways empathy has been described. Another way that this issue has
been addressed that has been highly influential, is to treat empathy not as a single
phenomenon with different aspects, but as multiple related phenomena that have variously
been termed ‘empathy’. Batson (2009) claims that in this way, we can reduce confusion by
recognising complexity. He asserts that much of the confusion about the word empathy has
come from its use to describe eight related but distinctly separate phenomena, in the service
of two very different theoretical aims. The best we can do, he states, is to understand how
each phenomenon fits with these aims, the first of which is to understand how it is that we
can know another’s thoughts and feelings, and the second to understand what leads a person
to respond sensitively to the suffering of another.
Both aims are important considerations for moral psychology research. It is difficult
to understand how we could respond effectively to another’s suffering without having some
knowledge of their internal state. The first six empathy related constructs identified by Batson
(2009), related to knowing what another thinks and feels, include ideas such as cognitive
accuracy, motor mimicry, emotional contagion, imaginatively projecting oneself into the
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other’s situation, imagining the feelings of the other, and imagining how oneself might feel in
the other’s place (each of which have been termed under various labels).
Of most interest in the context of the current study are empathic concern and personal
distress, the last two of the empathy related phenomena described by Batson (2009). The
aims of the current study are related to the processes behind moral decision-making and are
therefore most directly aligned to the second of the aims that Batson claims empathy
researchers hope to achieve; to understand what leads a person to respond sensitively to
another’s suffering. Empathic concern and personal distress differ from the first six of
Batson’s outlined empathy constructs in a key way. The first six all provide sources of
knowledge or belief about another’s state. Importantly, empathic concern and personal
distress are reactions to that knowledge, motivational states that Batson claims play a central
role in determining social behaviour.
The Empathy-Altruism Hypothesis
Batson (2017) claims that empathic concern elicits altruistic motivation. He argues
that empathy-induced altruism is a general human disposition that facilitates helping
behaviour, thus improving chances of wellbeing for all members of a community. Thus,
feelings of concern toward another who is suffering will potentially motivate behaviour to
relieve their suffering. However, this motivation is influenced by various situational
considerations as well as the impact of personal distress that arises in response to the other’s
suffering. Depending on the unique interplay of these influences in any given situation,
multiple outcomes are possible (Batson, 2011). The act of helping can incur substantial costs
for any one individual, and an implication is that awareness of this may lead to egoistic
avoidance of empathic concern as a way of reducing such costs (Batson, 2017). The empathyaltruism hypothesis is heavily influenced by the work of Heider (1958) who first suggested
the notion of what has become known as empathy avoidance. Heider suggested that
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inclinations to engage in helping behaviour may be suppressed by awareness of the costs of
helping. Heider proposed that even when experiencing sympathy for another person, an
individual may actively avoid engaging, afraid that if they were to 'meet and speak with the
sufferer he would be carried away by true sympathy, becoming emotionally involved and
lending him aid which he may later regret’ (p. 282).
Later, Shaw et al. (1994) put these ideas to the test, questioning whether individuals
forestall feeling for another to escape motivational consequences. They noted that although a
large body of evidence suggests that empathy evokes altruistic motivation, particular
conditions would lead to empathy avoidance. Firstly, individuals must be aware of a future
opportunity to help, and secondly, they must perceive that the costs of helping will be high.
The authors reasoned that as awareness of the costs of empathy increased, the motivation to
avoid empathy would also increase. On this basis, they created a bogus charity, and provided
unaware participants with an opportunity to help a 'homeless man', whose request for help
would later be presented by video. Some participants were informed at this point that helping
would incur high costs in terms of time and energy. All participants were then asked whether
they would like to hear a 'high-impact' plea for help, which would elicit stronger emotions
and empathic arousal, or a 'low-impact version that would allow listeners to remain calm,
relaxed, and objective. Results showed that when participants knew they would soon be
offered a high-cost opportunity to help, they more often chose to hear a non-empathy
inducing appeal rather than an empathy inducing appeal. The authors concluded that people
avoid empathic arousal when they know that the cost of helping another person in need will
be high.
Other research suggests that people may reduce empathy in response to the costs of
helping, at a preconscious level. For example, Decety et al. (2007) found reduced activation
of brain regions involved in empathic responses to other's pain among physicians, Cameron
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and Payne (2012) found that people down-regulate compassion when faced with large scale
crises that are likely to incur high financial cost. Finally, Cameron et al., (2019) found that
people perceive empathy, particularly toward strangers, as effortful and aversive in the
absence of any expectation to provide help, indicating that some empathic phenomena may
be intrinsically costly. Such studies, taken alongside the findings of Shaw et. al (1994),
provide evidence that people selectively reduce their level of empathic concern in response to
situational demands.
State and Trait Empathy
Investigations into the role of empathy in moral decisions has tended to focus on trait
empathy. However, research including state measures has yielded interesting results and
valuable insights. Takamatsu (2018) used sacrificial dilemmas to investigate the roles of
current state empathy for victims, dispositional empathy, and primary psychopathy in
utilitarian decisions. They assumed that empathy is susceptible to contextual cues, and found
that lower levels of current state empathy for victims resulted in more utilitarian decisions,
while levels of dispositional empathy had no effect. As previous studies had shown,
psychopathy increased the rate of utilitarian decisions; however this was mediated by
empathy toward victims. Higher scores on psychopathy were associated with less empathy
toward potential victims, however this effect was suppressed somewhat by reduced empathy
toward the hypothetical group who were saved by utilitarian choices. Takamatu’s findings
suggest that rather than reduced dispositional empathy, reduced state levels of empathy were
the primary mechanism by which utilitarian decisions were made.
In an investigation of the motivational aspects of empathy, Fabi et al. (2019)
measured the impacts dispositional empathy, situational empathy, and prior affect, on
participant approach and avoidance motor responses to viewing photographs of people
experiencing psychological or physical suffering. On the basis that empathic concern and
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personal distress, as theorised by Batson (2011), are motivational states that result in distinct
behavioural outcomes, they proposed that empathic concern and personal distress may
differentially bias approach and avoidance motor responses. They presented participants with
photographs of people experiencing either psychological or physical suffering, and measured
their reaction time to approach and avoidance motor tasks. They analysed their results in
relation to participant ratings of dispositional empathy, current state empathy, and existing
affect prior to the task. They found that both prior affect and situational empathy predicted
approach and avoidance responses, but that dispositional empathy did not. Further,
dispositional empathy was not well correlated with situational empathy, viewing
psychological pain led to higher levels of empathic concern, and viewing people in physical
pain led to higher ratings of personal distress.
Measuring state empathy rather than trait empathy allows researchers to design
different types of studies that answer different types of questions. At a simple level, while
trait empathy can only plausibly be considered in terms of potential impacts on task
behaviour, state empathy can be measured as a result. As such, the possibilities are increased
from considering the impact of empathic processes on behaviour, to measuring the impact of
behaviour on empathic processes. This in turn would have direct relevance for clinical
understanding. Given the types of real-life scenarios that bear similarity to those considered
in moral decision research, provision of insights into the impacts and processing of such
events makes research into trauma appropriate therapies an obvious application. No doubt
this is one of several applications for which greater investigation of state empathy in moral
decisions could be valuably utilitised.
Considered in isolation, dispositional traits may be most suitably applied to research
aiming to understand behaviour in specific populations, and states may be most useful to
predict more general human dispositions based on environmental context. As examples, in
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both the Takamatsu (2018) and the Fabi et al. (2019), partitioning out state and trait empathy
yielded results that showed no effect of dispositional empathy on utilitarian responses. This
runs counter to more common findings that reduced empathic capacity leads to increased
utilitarian responding (e.g. Patil & Silani, 2014; Wiech et al., 2013). Consideration of
empathy in moral decision research has been dominated by a focus on low levels of trait
empathy in specific populations. This limits the types of questions that can be answered and
measuring state empathy provides a better way to consider situational influences and the
dynamic causes and consequences of moral decision-making.
The Present Research
The kill-save ratio paradigm provides a simple way to systematically manipulate the
external costs of decision-making in otherwise equivalent moral scenarios and thus test the
impact of those costs on the behaviour and experience of moral decision-makers. Trémolière
and Bonnefon’s (2014) reanalysis of Greene et al.’s (2008) data showed that efficient killsave ratios promote utilitarian decisions. Most notably, this finding raised further questions
about the relative contributions of emotional and rational processes to decision outcomes.
The kill-save ratio effect has proved robust across subsequent studies and has proved a
valuable addition to moral decision research. However, at time of writing, no mechanism
behind the kill-save ratio effect has been established.
We hoped to contribute to the literature in two ways. The first of these was to seek a
potential mechanism behind the kill-save ratio effect. The second was to establish a stronger
focus on empathic processes in hypothetical dilemma research. We noticed clear conceptual
links between moral decision-making studies and the empathy-altruism hypothesis that
suggested an appropriate avenue for integration. Specifically, we believed that the
phenomenon of empathy avoidance might account for the kill-save ratio effect on moral
decisions. On that basis, we postulated that participants who made utilitarian decisions would
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reduce their levels of empathic concern and personal distress to reduce emotional cost and
facilitate the ability to kill a victim for the greater good of the group. We proposed that the
increased utilitarian responses in high kill-save ratios results from such empathy reduction.
Importantly, empathic concern and personal distress are state measures of empathy.
To date, few studies have investigated the situational impacts of moral dilemmas on state
empathy (e.g., Takamatsu 2018) or considered these in the light of processing models of
moral decision-making (e.g., Conway & Gawronski, 2013; Gleichgerrcht & Young, 2013).
Although numerous studies have considered the impacts of trait levels of empathy on moral
decision-making such studies do little to elucidate dynamic empathic processes related to
situational demands in the general population. Thus, there is considerable scope to deepen
our understanding of the role of state empathy in moral choices. The emphasis on the use of
state measures of empathy therefore represents an important aspect of the current study.
Our primary aim in conducting this study was to investigate the possible
mechanistic contributions of empathic concern and personal distress, to the observed increase
of utilitarian responses promoted by efficient kill-save ratios in moral decision scenarios. We
expected, based on the empathy-altruism hypothesis and its motivational implications, that to
aid the ability to make the difficult choice of sacrificing a victim to save the lives of others,
people would selectively reduce empathic feelings toward victims.
Our hypotheses were that 1) the number of utilitarian responses would be higher in
the group of participants presented with efficient rather than inefficient kill-save ratio
vignettes; 2) empathic concern would mediate the relationship between kill-save ratio and
utilitarian response; efficient kill-save ratios would lead to lower levels of empathic concern,
which would in turn lead to a higher number of those participants presented with efficient
kill-save ratio vignettes making utilitarian responses; and 3) personal distress would mediate
the relationship between kill-save ratio and utilitarian response; efficient kill-save ratios
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would lead to lower levels of personal distress, which would in turn lead to a higher number
of those participants presented with efficient kill-save ratio vignettes making utilitarian
responses
Method
Participants
Of the 474 participants who began the study, 250 were recruited via Prolific Academic,
and a further 224 were recruited through social media via Facebook, using a link to the
survey site that was freely accessible and shareable. Participants were aged between 18 and
77 years, with a median age of 36 years. A final 418 participants (female 317, male 94, nonbinary 3, transmasculine 2, gender-fluid 1, did not indicate 1) were included in the study; an
additional 56 began the study but did not complete it and their data was not analysed.
Participants were randomly allocated into two groups, with 213 completing the inefficient
(1:5 kill-save ratio) condition, and 205 completing the efficient (1:500 kill-save ratio
condition). Main countries of usual residence included 54.5% UK, 21.5% Australia, 20.3%
US, accounting for 96.3% of the total sample. The balance of countries of residence
identified by participants included Canada, New Zealand, Denmark, South Africa, Malaysia,
and Israel.
Estimating likely effect size based on number of participants was limited by the scarcity
of research investigating the effects of kill-save ratio on moral choices. Guidelines for testing
mediation suggest that to detect moderate effects of both the predictor and mediator variables
on the dependent variable, a sample size of 70 is required, and to detect small effects of
predictor and mediator on the dependent variable a sample size of 480 participants is required
(Fritz & McKinnon, 2007). We therefore aimed to recruit a number as close as possible to
480 participants given time and financial constraints.
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Materials
Materials included a set of 10 moral dilemma vignettes and a questionnaire to
measure empathy. Vignettes and questionnaires were presented in an online survey created
with Limesurvey software, version 3.27, configured to automatically randomise participants
to ensure equal distribution between the two kill-save ratio conditions across the five versions
of dilemma scenario. Participants accessed the survey site via weblink address where they
were provided with study and consent information (See Appendix A), and notification that
proceeding to the next page indicated their consent to participate in the study. The survey
settings disallowed backward navigation, and IP addresses were collected to ensure
participants were unable to complete the survey multiple times.
Vignettes
There were 10 vignettes, each describing a hypothetical moral dilemma, presented
with a vignette specific question about willingness to sacrifice a victim for the sake of a
group (See Appendix B). To ensure that results were not specific to any particular dilemma
scenario, five different scenarios were included. For each scenario there were two versions,
one with an inefficient (kill one to save five) and the other with an efficient (kill one to save
500) kill-save ratio. An example vignette with question follows:

A runaway train is heading down the tracks toward 5 workmen who will be killed if it
proceeds on its present course. You are on a footbridge over the tracks, in between the
approaching train and the 5 workmen. Next to you on this footbridge is another
person. The only way to save the lives of the 5 workmen is to push this person off the
bridge and onto the tracks below, which will result in the man's death, but cause the
driver to stop the train before it reaches the 5 workmen.
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Would you push the person onto the tracks in order to save the 5 workmen?

Scenarios were chosen so that potential sacrificial victims were presented as far as
possible with neutral identity. For this reason, scenarios were ruled out if the hypothetical
victim was described as having a personal or familial relationship with participant, similarity
to participant, or their identity was not morally neutral. This was to avoid ceiling effects for
empathy ratings, for example if participants were asked to make hypothetical moral choices
involving friends or family members, empathy ratings would likely be high and potentially
not allow scope for variations between conditions.
Empathy questionnaire
A 14-item questionnaire was created, with eight items rating personal distress (“I feel
alarmed”, “I feel grieved”, “I feel upset”, “I feel worried”, “I feel disturbed”, “I feel
perturbed”, “I feel distressed”, “I feel troubled”), and six items rating empathic concern (“I
feel moved”, “I feel sympathetic”, “I feel soft-hearted”, “I feel warm”, “I feel tender”, “I feel
compassionate”). These items were adapted from Batson, Early, and Salvarani (1997) by
altering the original items from single adjectives to statements that were a better fit with the
wording of our questionnaire. Item agreement was rated on a five-point Likert scale, ranging
from “Strongly disagree” to “Strongly agree” (see Appendix C.).
Procedure
All participants were presented with the statement “You will be presented with a
scenario and asked to answer some questions in response. Please attempt to imagine the
scenario to the best of your ability, respond based only on the information provided, and
answer as honestly as possible”. Following this, each participant was required to read a single
vignette, and respond “yes” or “no” to the associated question about whether they would
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sacrifice the relevant individual to save the lives of a group of others, i.e., “Would you push
the person onto the tracks in order to save the 5 workmen?”
After making this “yes/no” decision, all participants were presented with the empathy
questionnaire, and asked to indicate their agreement with each of the 14 statements. The
empathy questionnaire was presented after participants made the moral decision, to ensure
that exposure to the empathy questions did not affect participant moral decision processes.
Participants were then presented with requests for basic demographic data, including age,
gender, and usual country of residence. A final screen was used to thank participants for their
time, inform Prolific Academic of their access reference number, and to notify that their
responses had been saved and they could now navigate away from the site.
Analyses
To separately test whether empathic concern and/or personal distress could be
mechanisms that account for the kill-save ratio effect we conducted two bootstrapped (n =
1000) mediation analyses using Jamovi version 1.6.21 Medmod module. Mediation analysis
can be used to test hypothesised mechanisms that underly the effect of a predictor variable on
an outcome variable. For each analysis, kill-save ratio was the predictor variable, and
response type was the outcome. The analyses differed based on the mediator of interest, in
one empathic concern was used as the mediator variable, in the other personal distress was
used.
Following the initial analyses, we speculated that our research question, whether
empathic processes are an underlying mechanism of the kill-save ratio effect, may have been
more suitably tested by measuring levels of empathy based on kill-save ratio in utilitarian
responders only. We therefore conducted exploratory analyses: two separate ANOVAs, with
independent variables of kill-save ratio and response type, to investigate whether levels of
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empathic concern and personal distress differed between utilitarian and non-utilitarian
responders.
Results
The overall proportion of utilitarian responses was 41%. In the group presented with
inefficient scenarios, the proportion who chose the utilitarian response was 35%. This was
lower than in the group presented with efficient kill-save ratio scenarios, in which 48% of
participants made utilitarian responses. Inferential statistics for this comparison are provided
in the mediation analysis section.
Overall levels of empathic concern and personal distress for all participants were M =
3.01(SD = 0.96) and M = 3.83(SD = 0.92) respectively. Table 1 shows mean empathy scores
for both kill-save ratio conditions and in both for in both decision response types.
Empathy for each kill-save ratio condition and each response type
Table 1
Efficient
Kill-Save ratio

Inefficient
Kill-Save
Ratio

Utilitarian
Response
(‘Yes’)

Non-Utilitarian
Response
(‘No’)

Empathic Concern

3.09 (0.91)

2.93 (0.91)

3.13 (0.94)

2.93 (0.87)

Personal Distress

3.87 (0.89)

3.79 (0.94)

4.10 (0.89)

3.64 (0.89)

Empathy
Scale

Note. Mean levels of state empathy (with standard deviations in parentheses) are presented
for efficient (1:500) and inefficient (1:5) kill-save ratios, and in both utilitarian (participants
who chose to sacrifice victims) and and non-utilitarian (participants who chose not to
sacrifice victims) response types. Participants r rated in response to questionnaire items on a
25five-point Likert scale, where lower ratings indicated lower levels of empathic concern.

Some variation existed in patterns of response between the five scenarios. However,
the pattern was similar for most scenarios, and the purpose of including different scenarios
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was to ensure our results were not specific to any one scenario. We therefore analysed data
collapsed across scenarios.
Mediation
The hypothesised mediating effect of personal distress was not supported by the
results (see Figure 1). Using a predictor variable of kill-save ratio, personal distress as
mediator, and utilitarian response as outcome, no significant indirect effect (ab path) was
found, B = -0.0104, 95% CI [-0.03, 0.01], p = .383. As expected, the direct effect (c’ path) of
kill-save ratio on utilitarian response was significant, B = -0.120, 95% CI [0.21, -0.03], p =
.01. The effect of personal distress on utilitarian response (b path) was also significant, B = 0.131, 95% CI [0.18, 0.08], p < .001. However, no significant relationship was seen between
kill-save ratio and personal distress, B = 0.0797, 95% CI [0.0875, 0.2535], p =.366.

Figure 1
Path Estimates for the Relationship Between Kill-save Ratio and Response Type, as Mediated
by Personal Distress

Personal
Distress
a = 0.0797

Kill-Save
Ratio

Direct c’ = -0.1204*
Total (c = -0.1308**)

Note. * p < .05 ** p < .01, *** p < .001

Response
Type
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Likewise, the hypothesised mediating effect of empathic concern was not supported
by results (see Figure 2). Using a predictor variable of kill-save ratio, empathic concern as
mediator, and utilitarian response as outcome, no significant indirect effect (ab path) was
found, B = .008, 95% CI [-0.03, 0.00], p < .227. As expected, the direct effect (c’ path) of
kill-save ratio on utilitarian response was significant, B = -0.1204, 95% CI [0.21, -0.04], p =
.011. The direct effect (b path) of empathic concern on utilitarian response was also
significant, B = -0.0534, 95% CI [0.1061, 0.00328], p < .001. However, no significant
relationship was seen between kill-save ratio and empathic concern, B = .16, 95% CI [0.02,
0.35], p = .071

Figure 2
Path Estimates for the Relationship Between Kill-save Ratio and Response Type, as Mediated
by Empathic Concern

Empathic
Concern
a = 0.1631

Kill-Save
Ratio

b = 0.0534***

Direct c’ = 0.1221
Total (c = 0.13081)

Note. * p < .05 ** p < .01, *** p < .001

Response
Type
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ANOVA
Looking at results from the mediation analysis, it was apparent that empathic concern
and personal distress scores were higher in cases where a participants chose to sacrifice
victims. Thus, it seemed that empathy scores were affected not only by consideration of
empathy towards a potential victim, but also by the result of the moral choice. In hindsight, it
became clear that a more appropriate tests of our research question would be provided by a
different analysis. We therefore decided to conduct follow-up ANOVAs to partition out
utilitarian and non-utilitarian responders. This allowed us to test the effects of efficient and
inefficient kill-save ratio conditions on empathic concern and personal distress scores in only
those participants who made utilitarian decisions. This allowed us to more directly test the
idea central to our research question, by testing the effect of kill-save ratio on empathic
concern and personal distress scores specifically for participants who made utilitarian
responses.
For the empathic concern analysis there was a small main effect (η2 = 0.010) of
response type on empathic concern. Participants who made utilitarian responses indicated
higher levels of empathic concern (M = 3.13, SD = 0.941), than participants who made
deontological responses (M = 2.93, SD = 0.872), F (1, 414) = 4.082, p = .044. However, there
was no significant effect of kill-save ratio on empathic concern, and no significant interaction
between kill-save ratio and response type. Results from this analysis indicate that participants
who made utilitarian responses experienced more empathic concern than did participants who
made non-utilitarian responses, but that kill-save ratio did not affect levels of empathic
concern for participants who chose either utilitarian or non-utilitarian responses.
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Figure 3

Mean levels of Empathic Concern for Utilitarian and Non-Utilitarian Responders
Note. Estimated marginal means of empathic concern in efficient and inefficient kill-save
ratio conditions, are shown for participants who made utilitarian and non-utilitarian
responses. Empathic concern was rated in response to questionnaire items on a five-point
Likert scale, where lower ratings indicated lower levels of empathic concern.

Similarly, there was a moderate main effect (η2 = 0.061) of response type on personal
distress (see Figure 4). Higher levels of personal distress were found in utilitarian responders
(M = 4.10, SD = .887) than in participants who made non-utilitarian responses (M = 3.64, SD
= 0.894), F (1, 414) = 26.8296, p <.001 respectively. However, there was no significant effect
of kill-save ratio on personal distress, and no significant interaction between kill save and
response type. Results from this analysis indicate that participants who made utilitarian
responses experienced more personal distress than did participants who made non-utilitarian
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responses, but that kill-save ratio did not affect levels of personal distress for participants
who made either utilitarian or non-utilitarian responses.

Figure 4

Mean levels of Personal Distress for Utilitarian and Non-Utilitarian Responders

Note. Estimated marginal means of personal distress in efficient and inefficient kill-save ratio
conditions, are shown for participants who made utilitarian and non-utilitarian responses.
Personal distress was rated in response to questionnaire items on a five-point Likert scale,
where lower ratings indicated lower levels of empathic concern.
Discussion
The current study had several aims. The broadest of these was to advance
understanding of the role of empathy in moral decision making. This was based on a long
history of scholarly thought spanning both psychology and philosophy, that proposes links
between empathy and moral behaviour. Somewhat more specifically, we hoped to investigate
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the motivational impacts of empathy in moral dilemmas in consideration of the empathyaltruism hypothesis. More specifically still, we proposed that empathy avoidance might be a
mechanism behind the kill-save ratio effect on utilitarian decisions in sacrificial dilemmas.
On that basis we hypothesised that participants exposed to moral dilemma scenarios based on
efficient kill-save ratios would have lower levels empathic concern and personal distress and
make more utilitarian decisions. In keeping with the findings of Trémolière and Bonnefon
(2014), we found increased rates of utilitarian responding in participants exposed to efficient
kill-save ratios. However, we found no evidence that empathic processes provide a
mechanism by which this effect might occur. Hindsight considerations suggested good reason
that our data would not fit the original hypotheses, and in light of such considerations, our
results do not undermine the foundational ideas on which our hypotheses were based.
The mediation analyses showed that although empathic concern and personal
distress both affected utilitarian response, there was no effect of kill-save ratio on empathic
concern or personal distress. For mediation to exist, it is important that there is an unbroken
causal chain. In other words, kill-save ratio would need to affect empathic processes, which
would then affect moral decision outcome, implying that the effect of kill-save ratio on
utilitarian decision occurred by way of empathic processes. As the proposed causal path
between kill-save ratio and empathic processes was broken, we can see that kill-save ratio
and empathic processes independently relate to utilitarian decision.
Although kill-save ratio did not affect either empathic concern or personal
distress, the study showed a relationship between these processes and utilitarian response.
However, the direction of the effect was the opposite of our original hypotheses, and
contrasted with the results in Takamatsu’s (2018) study. Whereas we proposed that empathic
concern and personal distress would be reduced in utilitarian decision-makers, results from
the follow-up ANOVA showed a slight increase of both. This effect was small for empathic
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concern, and moderate for personal distress. However, these results may still be interpretable
within the conceptual framework of the empathy-altruism hypothesis.
Evidence of empathy avoidance and reduction, as shown in previous studies,
provided the basis of our proposal that reduced empathy might account for the kill-save ratio
effect. This included the work of Shaw et al. (1994), who found that people choose to avoid
empathy when they believe that the costs of empathy will be high, the work of Decety et. al
(2007) who found reduced physiological markers of empathy in doctors when perceiving
another’s pain, and findings from Cameron and Payne (2011) that people reduce compassion
in the face of large-scale disasters that will require a great number of resources. In the current
study, we measured participant self-report levels of empathy toward a specific victim
following the decision to either sacrifice or not sacrifice the victim for the sake of the group.
Looking closely at the three examples of research just mentioned, it becomes apparent that
they are not equivalent, and that while all were concerned with some empathy-altruism
related process that results in reduced empathy, the studies measured distinctly different types
of process. Cameron and Payne’s research related to large scale disasters that tend to be
chronic by nature. The empathy reduction in doctors shown by Decety et al. is a motor
mimicry response to witnessing physical pain, and as shown by Takamatsu (2018),
witnessing physical pain elicits a different empathic response from witnessing psychological
distress. Most importantly for distinction with the current research, the empathy avoidance
described by Shaw et al. (1994) involved participant awareness of a future opportunity to
help, and allowed participants an active choice because of that knowledge, about whether or
not to hear an empathy stimulating request for that help at some later time. As that study was
a primary basis for the hypothesised mediating effects of empathy and personal distress in the
current study, it warrants special attention for comparison.
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Shaw et al. (1994) showed that people reduce empathy in response to the perceived
cost of helping. The (imagined) act of helping in sacrificial dilemmas requires participants to
kill, which for most people is likely to come at the personal cost of increased levels of
personal distress. Given this, and the dynamic interplay between personal distress and
empathic concern (Batson, 2009), it seemed reasonable to propose that people might actively
reduce empathic concern for victims, in a bid to reduce the cost of personal distress that
arises from killing somebody. However, this reasoning failed to account for the two
conditions that Shaw et. al. proposed are needed for empathy avoidance to occur. The first of
these is that participants know in advance that there will be a requirement to help, and the
second is that they know that the cost of helping will be high. On that basis, the researchers
measured whether people chose to engage in or avoid a situation that they knew would
increase the likelihood that they would feel future empathy for somebody who needed help.
They compared results between those participants who were aware in advance that the costs
of helping would be high, and those who did not. By contrast, we measured empathic
concern and personal distress in response to an immediate past opportunity to help.
It may appear that this represents an obvious oversight. However, it is important to
note that the research conducted by Takamatsu (2018), like the current research, measured
current levels of state empathy for victims after making utilitarian decisions, and counter to
our results found lower, rather than higher levels of empathy associated with utilitarian
response. The discrepancy between our results and those of Takamatsu, requires
consideration beyond the scope of this paper. However, further scrutiny of important
differences between the current study and that of Shaw et al. may provide a tentative
explanation for the differing results.
The empathy avoidance seen in participants in the Shaw et al. (1994) study represents
a prior defence against the costs to the individual of helping another. By contrast, our study
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measured participant empathy after the decision had been made. Our participants did not
know in advance what the cost of deciding would be. Neither did we measure whether
participants would avoid empathy in the future as a means of making their choice easier.
Rather, we presented them with a difficult choice and then measured empathy. Our results
showed that participant levels of empathic concern and personal distress slightly increased in
such circumstances. it could be speculated that increase was exactly the empathic response
that participants in Shaw et al.’s study were attempting to avoid.
To expand on this speculation, participants in that study believed that empathy toward
an individual would increase the likelihood that they would help that individual, and the cost
to their personal time was not something they wished to incur. A rational decision to avoid
the experience of empathic concern that had not yet developed allowed participants to
actively decrease the likelihood that they would help the individual in the future. Batson
(2011) claims that the behavioural outcomes of empathy vary based on the interplay of
situational context, altruistic, and egoistic concerns. In the Shaw et al. (1994) study,
participant choices to avoid empathy served the purpose of reducing its ability to facilitate
altruistic behaviour. By contrast, we proposed that participants would reduce empathy to
increase their capacity to engage in altruistic behaviour by making the difficult choice to kill
an individual more palatable. While the motivation behind empathy reduction in the Shaw et
al. study was egoistic, we proposed that participants would reduce empathy to support
altruistic motivational concerns. Although this oversight meant that our study yielded the
opposite results from those we expected, the results can nevertheless be explained by
Batson’s (2017) empathy-altruism hypothesis.
A further design limitation of our study that should be considered is the timing of
presentation of the empathy questionnaire. Ideally, to support claims of a causal mechanism,
empathic concern and personal distress should have been measured prior to utilitarian
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response. However, we do not believe that the timing of presentation constitutes a fatal flaw,
either for the general value of our findings, or for the specific concern of causal inferences.
Although such a consideration does constrain the strength of any causal claims we might
make, we had concerns that presenting empathy focused questions prior to moral decisions
may have affected the way participants made moral choices. On balance, presenting questions
following choice appeared to present the lesser of two difficulties, and allowed us to find
evidence of a relationship between utilitarian decisions and both empathic concern and
personal distress. This evidence provides good reason to consider further research in the
future to better understand the nature of that relationship. We may of course speculate on
what that relationship might be.
It is reasonable to suppose that, although feelings of empathy toward victims were
reported after making a moral decision, that they nevertheless existed prior to the decision
which had been made only moments before. In which case we might have good reason to
consider a causal relationship. However, further consideration suggests this is unlikely. Our
original rationale for the study proposed that reduced empathy for victims would support
utilitarian responding. Our findings showed that participants who made utilitarian decisions
reported higher levels of empathy. It is difficult to imagine a situation in which increased
empathy for victims would make it easier for participants to cause them harm. It would seem
to be more reasonable to consider that moral decision scenarios elicited empathic feelings for
victims, and that participants who made utilitarian responses nevertheless overcame those
feelings to make the decision that benefited the most people. In short, they felt empathy and
made the utilitarian choice anyway. Further, the increase to empathic concern and personal
distress suggests that utilitarian responses came at no small personal cost to participants, and
indicates the possibility that utilitarian responses may increase empathic feelings toward
sacrificial victims.
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Such rational speculations are mere starting points that may be of interest in the
context of the broader literature and provide ideas for further research. As an initial point of
interest, it may be worth considering the implications for the ongoing debate around dualprocesses. Tentatively, the finding that empathy was increased in participants who made
utilitarian responses may give some weight to claims that utilitarian responses are not the
result of default intuitive processes that are subsequently overridden by rational thinking. If
empathic concern can be maintained, and possibly increase, in the face of utilitarian
decisions, it suggests at the least that utilitarian decisions do not require an absence or
suppression of empathy.
At least three possibilities follow from the study results. A simple explanation would
be that people overrode their early intuitive response with the rational decision to sacrifice
victims, much as per Greene et al.’s (2008) claim, and then felt greater concern for the
victim’s wellbeing, and distress at having caused them harm. Another possibility is that the
primary driver of moral decisions is intuitive rather than rational processes. On that basis
efficient kill-save ratios would increase the salience of the group, creating a conflict between
an intuition to do no harm to the individual, and the intuition to do no harm to the group,
much in keeping with Haidt’s (2001) social intuitionist model. Finally, in keeping with
Greene et al.’s (2008) claim, rational processes ultimately assist in making a utilitarian
response, but this does not happen by way of suppression or redirection of intuitive processes.
Participants who make utilitarian decisions may have the capacity to accept higher levels of
empathic concern and personal distress than participants who do not, while maintaining
access to and use of rational decision-processes. This may be less likely, as it would be
difficult to reconcile with the common finding that people who score highly on measures of
psychopathy tend to make more utilitarian decisions. However, such findings do not negate
the possibility that some people in the general population are able to make utilitarian
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decisions in the presence of high levels of empathic concern, without needing to inhibit
caring inclinations. Indeed, whether this is so, for whom, and under what conditions, may be
an interesting line of inquiry for further investigation.
Limitations and Conclusions
In addition to the limitations already discussed, it is also important to address the
common and reasonable concern regarding the generalisability of results from studies of
hypothetical dilemmas to real-life scenarios. While it is true that the real-life behaviour of
people confronted with moral dilemmas differs from the types of choice we see in
hypothetical situations, patterns of behaviour in moral dilemma research provide valuable
information about processes involved in moral reasoning. Studies have been conducted to
examine differences in participant responding to investigate this very concern. One such
study conducted by Bostyn et al. (2017) showed that participants responding to a real-life
moral dilemma were less than half as likely to choose a deontological response than
participants who were confronted with a hypothetical version of the same dilemma (the
dilemma in question involving potential harm to a mouse, with the real-life scenario being
bogus and no mice ultimately experiencing harm). However, when comparisons were made
between responses to hypothetical versus real life dilemmas within participants, preferences
for consequentialist reasoning in hypothetical dilemmas predicted the degree of doubt
participants had about their decisions in real life dilemmas, as well as their level of comfort
while making them. So, although there is discrepancy between behavioural responses to
hypothetical compared with real life dilemmas, hypothetical dilemmas are nevertheless useful
for detecting meaningful patterns of response to real life situations.
The kill-save ratio effect on utilitarian decisions appears to be robust, increasing the
likelihood that people will make utilitarian decisions in many situations. Manipulating killsave ratio provides a systematic way for researchers to investigate cognitive processes in
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moral decision-making, an important area of research for understanding and predicting social
behaviour. A history of scholarship dating back as far as the eighteenth century posits that
empathy plays a vital role in facilitating moral behaviour (Stueber, 2019). As such, there is a
natural interface between the psychology of moral decision-making and the psychology of
empathy.
While many studies have considered the impacts of stable dispositional traits on moral
decision behaviour, research that considers situationally induced current state empathy is
scarce, and research that utilises the kill-save ratio effect even less so. We made use of two
types of empathy that have been explicitly defined as being motivational states that facilitate
altruistic behaviour, and tested them as a potential mechanism behind the kill-save ratio
effect.
Although we found no evidence of a mediating effect, as neither empathic concern or
personal distress were affected by kill-save ratio, we nevertheless found an interesting pattern
of results. The use of the situationally variable measures of empathy yielded different results
from those commonly seen in moral decision tasks that utilise trait measures. Notably, people
who chose to actively sacrifice victims to save the lives of others had higher levels of
empathic concern and personal distress toward those victims, than did people who refused to
do victims harm. This was counter to our hypothesis that people who made utilitarian
responses would reduce their levels of empathy to facilitate their ability to harm individuals
for the sake of the greater good. Rather, it appears that participants who made utilitarian
decisions were able to maintain and override strong feelings of empathic concern and
personal distress in response to victims, or that harming the victim against their intuitions
increased their levels of empathic concern and personal distress in response. The nature of the
current study disallows us to establish a strong claim for either of these conjectures.
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However, the findings highlight the value of including measures of current state empathy in
moral decision research, and provide clear direction for further studies.
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Appendices
Appendix A: Information and Consent

Moral decision-making study
Participant Information
1. Invitation

You are invited to participate in a Moral Decision-making study. This study is being
conducted as part of Anna Hopwood’s Honours degree. Anna Hopwood is a fourth-year
student under the supervision of Psychology Senior Lecturer Dr. Matt Palmer.
2. What is the purpose of this study?

The purpose of this study is to investigate factors that influence how people make moral
decisions.
3. Why have I been invited to participate?

You have been invited to participate in the study as you expressed an interest and you meet
all eligibility requirements. Your participation is completely voluntary and there will be no
negative consequences if you decide to withdraw. Your responses will be completely
anonymous. Withdrawing will have no impact on your studies, results or your involvement
with the university. You can withdraw at any point during this study.
4. What will I be asked to do?

You will be asked to read some hypothetical scenarios and answer some questions about
the scenarios. Some of the scenarios involve moral dilemmas. For example, you may be
asked whether it is acceptable to sacrifice one person’s life to save a group of other people.
You will also be asked to provide some basic information about yourself (e.g., age, sex). The
study will take around 10 minutes in total, completed in a single session.
5. Are there any possible benefits from participation in this study?
Your participation in this study will not provide you with any direct benefits. However, this
research will contribute to a greater understanding of how people make moral decisions.
6. Are there any possible risks from participation in this study?
There are no specific risks anticipated with participation in this study. However, in the
unlikely event that you experience an emotional or personal response as a result of
participation in this study, you can leave the study at any time.
7. What if I change my mind during or after the study?
You are not required to complete this study once you start. You can withdraw at any time
with no explanation. If you leave the website or your data is not complete, it will be deleted. If
you change your mind after completing the study, we will not be able to re-identify your data
and will not be able to remove it (because it will be stored in anonymous form).
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8. What will happen to the information when this study is over?
Your data will be stored in a password protected folder on the UTAS Psychology network
drive for at least five years after any publications (e.g., in academic journals) that involve the
data. After this period, the data will be archived. Only the researchers associated with this
project (including this study and other related studies) will have access to the raw data. All of
your responses will be completely anonymous.
9. How will the results of the study be published?
Results from the study will be used in Anna Hopwood’s Honours thesis. Results from this
study and other related studies will be submitted to an academic journal for publication.
10. What if I have questions about this study?
If you have any queries or concerns about the research please do not hesitate to contact
Matt Palmer: matt.palmer@utas.edu.au
This study has been approved by the University of Tasmania Human Research Ethics
Committee. If you have concerns or complaints about the conduct of this study, you can
contact the Executive Officer of the HREC (Tasmania) Network on (03) 6226 6254 or email
human.ethics@utas.edu.au. The Executive Officer is the person nominated to receive
complaints from research participants. You will need to quote ethics reference
number H0017588.

Moral Decision-making Study
Participant Consent Form
1. I agree to take part in the research study named above.
2. I have read and understood the Information Sheet for this study.
3. The nature and possible effects of the study have been explained to me.
4. I understand that the study involves participating in a moral decision-making task in
which I will read information about hypothetical scenarios and answer some
questions about the scenarios. Additionally, I understand that the researcher will
ask me to complete some brief questionnaires. These tasks will take approximately
10 minutes to complete in total.
5. I understand that participation involves no foreseeable risks.
6. I understand that once I have finished participating in the study, my data will be
archived in anonymous form (so that my data cannot be identified as mine) and that
data from this project will be securely stored on the University of Tasmania
premises for at least five years from the publication of the study results.
7. Any questions that I have asked have been answered to my satisfaction.
8. I understand that the researchers will maintain confidentiality and that any
information I supply to the researcher will be used only for the purposes of the
research project (which will include this study and other related studies).
9. I understand that the results of the study (and other related studies) will be published
in such a way that I cannot be identified as a participant.
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10. I understand that my participation is voluntary and that I may withdraw at any time
without any effect.

I understand that I will not be able to withdraw my data after completing the
experiment as my data will be anonymous.

By reading this information sheet and consent form, and continuing to the next page,
you indicate your willingness to proceed in the experiment.
Thank you for your participation! Your time is very much appreciated.
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Appendix B: Dilemma Vignettes
Inefficient (1:5) Kill-Save Ratio

Efficient (1:500) Kill-Save Ratio

Footbridge 5

Footbridge 500
A runaway train is heading down the tracks
A runaway train is heading down the tracks toward 500 workmen who will be killed if
toward workmen who will be killed if the
the train proceeds on its present course. You
train
are on a footbridge over the tracks, in
proceeds on its present course. You are on a between the approaching train and the 500
footbridge over the tracks, in between the
workmen. Next to you on this footbridge is
approaching train and the 5 workmen. Next another person. The only way to save the
to you on this footbridge is another person.
lives of the 500 workmen is to push this
The only way to save the lives of the 5
person off the bridge and onto the tracks
workmen is to push this person off the
below, which will result in the man's death,
bridge and onto the tracks below, which will but cause the driver to stop the train before
result in the man's death, but cause the
it reaches the 500 workmen.
driver to stop the train before it reaches the
5 workmen.
Would you push the person onto the tracks
in order to save the 500 workmen?
Would you push the person onto the tracks
in order to save the 5 workmen?

Bomb 5
You are negotiating with a powerful and
determined terrorist who is about to set off a
bomb in a small town square. Your one
advantage is that you have his two young
adult children in your custody.

Bomb 500
You are negotiating with a powerful and
determined terrorist who is about to set off a
bomb in a small town square. Your one
advantage is that you have his two young
adult children in your custody.

There is only one thing you can do to stop
him from detonating the bomb which will
kill 5 people if detonated. To stop him, you
must contact him over the satellite hook-up
he has established and, in front of the
camera, kill one of his children, threatening
to kill the other one if he does not give
himself up and stop the bomb from
detonating.

There is only one thing you can do to stop
him from detonating the bomb which will
kill 500 people if detonated. To stop him,
you must contact him over the satellite
hook-up he has established and, in front of
the camera, kill one of his children,
threatening to kill the other one if he does
not give himself up and stop the bomb from
detonating.

Will you kill one of the terrorist’s children
in order to prevent the terrorist from killing
5 people with his bomb?

Will you kill one of the terrorist’s children
in order to prevent the terrorist from killing
500 people with his bomb?

Soldier 5
You are a military officer and the enemy has
captured 5 of your troopers. You have been
looking for them for some time, and have

Soldier 500
You are a military officer and the enemy has
captured 500 of your troopers. You have
been looking for them for some time, and
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finally found them. You are hiding a short
distance away, within earshot, and can hear
that another of your troopers managed to
escape and is now hiding. An enemy leader
is looking for this person, and announces
that they will kill the 5 troopers they have
captured if they don’t find the escaped
trooper within 2 hours. You know where the
escaped trooper is hiding, and that if you
reveal his location he will be killed instead.
The only way for you to save the 5 troopers
is to reveal where the other trooper is. You
know that you will be safe whatever you
decide to do.

have finally found them. You are hiding a
short distance away, within earshot, and can
hear that another of your troopers managed
to escape and is now hiding. An enemy
leader is looking for this person, and
announces that they will kill the 500
troopers they have captured if they don’t
find the escaped trooper within 2 hours.
You know where the escaped trooper is
hiding, and that if you reveal his location he
will be killed instead. The only way for you
to save the 500 troopers is to reveal where
the other trooper is. You know that you will
still be safe whatever you decide to do.

Will you reveal where the escaped trooper
is, knowing he will be killed, in order to
save 5 troopers?

Will you reveal where the escaped trooper is
knowing he will be killed, in order to save
500 troopers?

Fumes 5
You are the late-night watchman in a
hospital. Due to an accident in the building
next door, there are deadly fumes rising up
through the hospital's ventilation system. In
a certain room of the hospital are 5 patients.
In another room there is a single patient. If
you do nothing the fumes will rise up into
the room containing the 5 patients and cause
their deaths. The only way to avoid the
deaths of these patients is to hit a certain
switch, which will cause the fumes to
bypass the room containing the 5 patients.
As a result of doing this the fumes will enter
the room containing the single patient,
causing his death.

Fumes 500
You are the late-night watchman in a
hospital. Due to an accident in the building
next door, there are deadly fumes rising up
through the hospital's ventilation system. In
a certain room of the hospital are 500
patients. In another room there is a single
patient. If you do nothing the fumes will rise
up into the room containing the 500 patients
and cause their deaths. The only way to
avoid the deaths of these patients is to hit a
certain switch, which will cause the fumes
to bypass the room containing the 500
patients. As a result of doing this the fumes
will enter the room containing the single
patient, causing his death.

Will you hit the switch and cause the death
of one patient in order to save the lives of 5
patients?

Will you hit the switch and cause the death
of one patient in order to save the lives of
500 patients?

Antibodies 5
You are a doctor with 5 patients in need of
specific antibodies. Without the antibodies,
the 5 patients will die. An innocent
bystander arrives at the hospital, and tests
reveal that this person has the antibodies
that the other patients need. However, the
process of harvesting the antibodies will kill

Antibodies 500
You are a doctor with 500 patients in need
of specific antibodies. Without the
antibodies, the 5 patients will die. An
innocent bystander arrives at the hospital,
and tests reveal that this person has the
antibodies that the other patients need.
However, the process of harvesting the
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the person. You must now choose to either
let this innocent bystander walk away while
your 5 patients die, or kill the innocent
bystander to harvest the antibodies which
will save the lives of your 5 patients.
Would you kill the innocent bystander to
harvest their antibodies, in order to save the
lives of 5 patients?

antibodies will kill the person. You must
now choose to either let this innocent
bystander walk away while your 500
patients die, or kill the innocent bystander to
harvest the antibodies which will save the
lives of your 500 patients.
Would you kill the innocent bystander to
harvest their antibodies, in order to save the
lives of 500 patients?
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Appendix C: Screenshot Example of Empathy Questionnaire
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Appendix D: Ethics Approval Letter
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