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Abstract 

In moral dilemmas, decision-making can be based on more utilitarian or deontological reasoning. 

In a classical trolley dilemma, the indecision lies between choosing to sacrifice one person to 

save five (utilitarian decision) vs. not sacrificing a human life in any circumstances 

(deontological decision). In two experimental studies, we manipulated the number of people to 

be sacrificed (1 to save 5 vs. 3 to save 5) and whether personalizing information about them was 

presented. Results provide the first evidence of how the importance of kill-save ratios and 

identifiability of the potential victims are contingent on one another. Specifically, this research 

shows that when individuating information about the potential victims is present in a trolley 

dilemma, participants are more reluctant to sacrifice three persons to save five than to sacrifice 

one person to save five. When such individuating information is nor present, the acceptability of 

sacrificing the victims does not depend on their number.  
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Real people or mere numbers? The influence of kill-save ratios and identifiability on moral 

judgments 

The study of moral dilemmas is often based on artificial scenarios that are created to 

illustrate fundamental ideas. Nonetheless, these fundamental ideas often resonate with situations 

from everyday life. This is the case, for example, when people decide whether they should 

support a war that will most likely kill hundreds of soldiers and civilians for the sake of a more 

just society, or when a fireman has to decide whether to save two elderly people or one baby, or 

in the recent debate about moral algorithms in autonomous vehicles (Bonnefon, Shariff, & 

Rahwan, 2016), where a discussion emerged on whether cars should be programmed to save 

their driver at all costs or whether they should seek to preserve the higher number of lives 

possible, even if that means sacrificing their driver.  

The classic example of a moral dilemma is the trolley problem. This dilemma has several 

versions but the most common one is the switch version:  

“There is a runaway trolley barreling down the railway tracks. Ahead, on the tracks, there 

are five people tied up and unable to move. The trolley is headed straight for them. You are 

standing some distance off in the train yard, next to a lever. If you pull this lever, the 

trolley will switch to a different set of tracks. However, you notice that there is one person 

tied up on the side track.”  

Thus, people have two options: they can either do nothing, which means that the trolley 

will kill the five people on the main track, or they can decide to pull the lever, which diverts the 

trolley to the side track, saving five people but killing one. 

Several factors affect the way people respond to this type of dilemma, including: how 

much time they have to respond (Suter & Hertwig, 2011; Trémolière & Bonnefon, 2014), and 



MORAL JUDGMENTS  4 

whether they are more prone to reflect carefully about a problem or more intuitive instead 

(Paxton, Ungar, & Greene, 2012; Pennycook, Cheyne, Barr, Koehler, & Fugelsang, 2014). These 

are characteristics of the decision-maker, that is, the person responding to the dilemma. This 

paper focuses on characteristics of the dilemma and the target people depicted in it (cf. Cikara, 

Farnsworth, Harris, & Fiske, 2010). In particular, it focuses on 1) the ratios of the lives involved 

in the dilemma (i.e., how many people are potentially sacrificed vs. saved), and 2) whether the 

people described in the dilemma are abstract entities (mere numbers) or whether they are 

presented in an individuated fashion, making them unique and differentiated individuals. 

Several studies show that people are sensitive to the number of people sacrificed versus 

saved in humanitarian dilemmas. For instance, the work on proportion dominance shows that 

people evaluate a program that can save 2 out of 4 people more favorably than a program that 

can save 2 out of 112 (Jenni & Loewenstein, 1997) because the proportion of the reference group 

that is saved is higher in the former case than in the latter (see also Bartels, 2006; Mata, 2016). 

For moral dilemmas in specific, it has been shown that people find it easier to choose the 

utilitarian solution (i.e., to sacrifice a person) if the number of people saved is larger (e.g., killing 

1 to save 100 vs. killing 1 to save 5; Mata, 2019; Trémolière & Bonnefon, 2014).  

The previous studies that dealt with the trolley dillema (e.g., Mata, 2019) have focused on 

the ratio’s denominator, that is, whether the sacrifice saves few or many lives. The present study 

focused on the numerator instead: the number of lives that need to be sacrificed in order to save 

other lives. A fairly straightforward prediction is that it should be harder to defend the utilitarian 

choice when more lives would need to be sacrificed (e.g., sacrificing 3 to save 5 should be less 

defensible than sacrificing 1 to save 5). However, this prediction may be qualified by an 

interaction with the other factor manipulated in this research: identifiability. 
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There is a large body of research on the identifiable victim effect showing that people 

respond differently to humanitarian dilemmas when the people depicted in them are presented in 

an individuated fashion. In particular, they are more willing to contribute to help a person in need 

when that person is described in a way that singles her out (e.g., with their names and photos) 

and makes her a concrete entity rather than an abstract statistic (e.g., Kogut & Ritov, 2005).  

We propose that the role that each factor plays in the decision may be contingent to one 

another. That is, the importance of saving more lives (vs. yielding to the principle of not 

sacrificing a person under any circumstances) in any given context may depend on the amount of 

information people have about those about to be saved. Yet, to our knowledge, these two 

dimensions have never been manipulated simultaneously within a moral dilemma scenario. 

Accordingly, the present research includes two experimental studies that examine the 

combined effect of the kill-save ratio and the identifiability of the people in the trolley dilemma. 

Specifically, this research manipulates the number of people potentially sacrificed (sacrificing 1 

to save 5 vs. sacrificing 3 to save 5) and whether individuating information (photo, name, and 

age) is provided about them. We expect that 1) people should be more reluctant to sacrifice more 

vs. fewer people, as the utility of committing the sacrifice (i.e., number of saved lives) decreases, 

and 2) that this should be particularly the case when the sacrificed people are identified, in line 

with the identifiable victim effect. Indeed, this prediction is in line with work on statistical versus 

identified lives (Schelling, 1968; Small & Loewenstein, 2003), whereby individuation makes 

potential victims more real and less like numbers, which precludes thinking of the dilemma in a 

cold analytical fashion. The dilemma ceases to be about mere numbers (e.g., 3 vs. 5), and 

becomes about real people whose lives are being traded for others, a notion that pushes people’s 
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moral buttons (Tetlock, Kristel, Elson, Green, & Lerner, 2000), making the utilitarian logic of 

trading some lives for others abhorrent. 

Experiment 1 

Method 

 Participants and design. One hundred fifty-two participants were recruited through 

Facebook and completed the experiment in their personal computers or smartphones. These 

participants were randomly distributed in a 2 (sacrifice 1 to save 5 vs. sacrifice 3 to save 5) X 2 

(sacrificed person or persons identified vs. not identified) between-participants design. A 

sensitivity analysis using G*Power 3.1 (Faul, Erdfelder, Lang, & Buchner, 2007) revealed 80% 

power to detect effect sizes with f = 0.23 (small effects being between .10 and .25; Cohen, 1992) 

with the sample size obtained. Demographic information was not collected in this experiment. 

 Materials and procedure. After providing informed consent, participants started the 

experiment by reading the following dilemma (original instructions in Portuguese):  

“A runaway trolley is going in the direction of five men who are working in a train track. 

If nothing is done, the trolley will kill those five men. There is a lever that enables the 

direction of the trolley to be changed to another line where there is [one man/three men] 

working. If the lever is pressed, the lives of the five men in the first track are saved, but 

the [man/three men] in the second track will die. The situation is schematized in the 

drawing below:” 

Right below the text, a diagram appeared with a drawing of a trolley in the left atop a 

horizontal line representing a train track. A turn connected the main track to a second, parallel 

horizontal track and a lever was connected to the intersection of the tracks. In the non-identified 

condition, the exact same male silhouette symbol was repeated five times in the first track and 
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one or three times in the track below, depending on the condition. In the identified condition, the 

symbols were replaced by pictures of real faces of men taken from the FEI Face database (de 

Oliveira Junior & Thomaz, 2006), under which appeared common Portuguese first names (e.g., 

Pedro) and age descriptions (e.g., 25 years). The faces, names, and ages were randomly 

attributed to a given position for each participant. Below the drawing, participants were asked: 

“How acceptable do you think it is to push the lever?”. Participants answered using a scale from 

1 (Totally unacceptable) to 9 (Totally acceptable). The drawing had a height of 450 pixels and a 

width of 1000 pixels. As participants with screens smaller than 1000 pixels of width may never 

see the drawing completely unless they chose to scroll to the right, screen size was recorded.  

Results 

 Means for all conditions are presented in Figure 1. 

 

[INSERT FIGURE 1 AROUND HERE] 

 

A two-way ANOVA was conducted with acceptability to push the lever (i.e. to sacrifice) 

as the dependent variable and the number of sacrificed persons (one versus three) and 

identifiability (identified by picture, name, and age vs. not identified) as independent variables. 

An interaction effect emerged, F(1, 148) = 6.79, p = .010, ηp
2 = .04. The main effects of number 

of sacrificed persons, F(1, 148) = 0.85, p = .358, ηp
2 = .01,  and identifiability, F(1, 148) = 1.55, 

p = .215,  ηp
2 = .01, were not significant. Planned contrasts revealed that when individuating 

information was presented, participants were more reluctant to sacrifice three persons to save 

five (M = 4.87, SD = 2.35, n = 39) than to sacrifice one person to save five (M = 6.21, SD = 1.98, 

n = 38), F(1, 148) = 6.31, p = .013, ηp
2 = .04. When individuating information was not presented, 
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acceptability ratings did not differ as a function of the number of sacrificed people (three to save 

five: M = 6.33, SD = 2.39, n = 39; one to save five: M = 5.69, SD = 2.61, n = 36), F(1, 148) = 

1.40, p = .239, ηp
2 = .01. 

Decomposing the interaction effect from another perspective, results show that for 

participants who were faced with the dilemma to sacrifice one person to save five, the 

personalizing information did not make a difference, F(1, 148) = 0.90, p = .344,  ηp
2 = .01. 

However, for participants who had to choose whether to sacrifice three persons to save five, the 

individuating information made the sacrifice less acceptable, F(1, 148) = 7.62, p = .007, ηp
2 = 

.05. 

Discussion 

This study offered the first experimental test orthogonally manipulating the number of 

people potentially sacrificed in a trolley dilemma and whether individuating information was 

provided about them. While results did not provide evidence for the hypothesis that people are, 

in general, more reluctant to sacrifice more vs. fewer people, they do show an interaction 

indicating that the acceptability of sacrificing the victims depends simultaneously on the number 

of victims and the presence/absence of personalizing/individuating information. As expected, 

when individuating information is provided, people are more reluctant to sacrifice three vs. one 

person. But when no individuating information is provided, the sacrifice of more victims is no 

longer seen as significantly less acceptable. 

The inexistence of a main effect of the kill-save ratio may have been due to low test 

power. In fact, recent methodological papers (e.g., da Silva Frost & Ledgerwood, 2020) suggest 

that for the 2 X 2 ANOVA one should have in mind, - beyond traditional parameters such as 

effect size and power - the expected shape of the interaction. Given that, in this study, we found 
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a significant effect for the number of sacrificed persons within the identified condition and a 

non-significant effect of the number of sacrificed persons within the non-identified conditions, 

we expected a knockout shape (i.e., the effect exists within the identified condition and 

disappears in the non-identified condition). Calculating the d directly from the means of the two 

“number of sacrificed” persons conditions (1 to save 5 vs 3 to save 5) within the identified 

condition resulted in a d = 0.62, which, in an a priori power analysis using G*Power 3.1 (Faul et 

al., 2007), with 80% power, resulted in a total required sample size of 84 participants. 

Multiplying by four, as recommended by da Silva Frost & Ledgerwood (2020), results in a total 

of 336 recommended participants. The flaw in providing sufficient power provided a reason to 

conduct a second study. 

Experiment 2 

Method 

 Participants and design. Following the power calculations previously presented, three 

hundred thirty-eight participants (102 identified as male, 222 as female, two as male transexual, 

and two as non-binary; Mage = 34.61, SDage = 11.10, and the majority, 318, were Portuguese 

nationals) were recruited through mailing lists and completed the experiment in their personal 

computers or smartphones. As in Experiment 1, these participants were randomly distributed in a 

2 (sacrifice 1 to save 5 vs. sacrifice 3 to save 5) X 2 (sacrificed person or persons identified vs. 

not identified) between-participants design. 

 Materials and procedure. The materials and procedure of Experiment 2 were identical 

to those of Experiment 1, with the only difference being that participants in Experiment 2 ended 

the experiment by indicating their age, gender, and nationality. 

Results 
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 Means for all conditions are presented in Figure 2. 

 

[INSERT FIGURE 2 AROUND HERE] 

 

As in Experiment 1, a two-way ANOVA was conducted with acceptability to push the 

lever (i.e. to sacrifice) as the dependent variable and the number of sacrificed persons (one 

versus three) and identifiability (identified by picture, name, and age vs. not identified) as 

independent variables. A main effect of number of sacrificed persons emerged, F(1, 334) = 4.55, 

p = .034, ηp
2 = .01. The main effect of identifiability, F(1, 334) = 1.10, p = .295, ηp

2 < .01, and 

the interaction, F(1, 334) = 1.62, p = .204, ηp
2 = .01, were not significant. Replicating the pattern 

of Experiment 1, planned contrasts revealed that when individuating information was presented, 

participants were more reluctant to sacrifice three persons to save five (M = 5.80, SD = 2.11, n = 

89) than to sacrifice one person to save five (M = 6.55, SD = 1.85, n = 82), F(1, 334) = 5.87, p = 

.016, ηp
2 = .02. When individuating information was not presented, acceptability ratings did not 

differ as a function of the number of sacrificed people (three to save five: M = 5.85, SD = 2.03, n 

= 85; one to save five: M = 6.04, SD = 2.09, n = 82), F(1, 334) = 0.37, p = .546, ηp
2 < .01. 

As in Experiment 1, decomposing the interaction effect from another perspective, results 

show that for participants who were faced with the dilemma to sacrifice one person to save five, 

the personalizing information did not make a difference, F(1, 334) = 2.62, p = .106, ηp
2 = .01. 

Unlike Experiment 1, for participants who had to choose whether to sacrifice three persons to 

save five, the individuating information also did not make a difference, F(1, 334) = 0.03, p = 

.873, ηp
2 < .01. 
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General Discussion 

This paper reported the first two experimental studies providing evidence of instances in 

which the importance of kill-save ratios and identifiability of the potential victims are contingent 

on one another. Specifically, this research shows that when individuating information about the 

potential victims is present in a trolley dilemma, participants are more reluctant to sacrifice three 

persons to save five than to sacrifice one person to save five. When such individuating 

information is nor present, the acceptability of sacrificing the victims does not depend on their 

number. 

The caveat to these innovative results emerges from the inconsistent impact of 

individuating information in the 3 vs. 5 scenario, given that this information was sufficient to 

make the sacrifice less acceptable in one of the studies (Study 1) but not in the other (Study 2). 

The reason for the inconsistent results may lie in the way identifiability was manipulated. 

Providing more individuating and content-laden specifics (e.g., details about the person/persons’ 

history and life circumstances) may offer a more consistent result. 	

Despite these mixed results, the two studies taken together do bring the innovation of 

manipulating the numerator in a kill-save ration within an experimental context that 

simultaneously takes identifiability into account, offering potentially important insights. 

On the one hand, it shows the importance of going beyond the overwhelming majority of 

studies within moral dilemmas that narrow their scope to the 1 vs. 5 conundrum. There were 

already instances of research showing that variations in the denominator make a difference (e.g. 

Trémolière & Bonnefon, 2014). The current research shows that variations in the numerator are 

also impactful and that the number of sacrificed victims matters. This sensitivity to the ratio of 

lives saved also suggests that people are flexible and context-sensitive in their moral judgments, 
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rather than have fixed moral principles that are firm and unnegotiable (Bartels, 2008; Uhlmann, 

Pizarro, Tannenbaum, & Ditto, 2009). 

On the other hand, it also reveals a nuance to that ratio sensitivity by showing how it is 

contingent on the personalizing information provided about those who are being sacrificed or 

saved. So, it is not just that ratios matter and that variations in the numerator of those ratios 

matter, but also the idea that those ratios cannot be disentangled from who those people actually 

are.  

Within this contingency between ratios and individuating information, one unexpected 

(but quite interesting, we believe) result emerged consistently between studies: when people face 

the classical 1 vs. 5 dilemma, providing individuating information does not make a difference. 

This suggests that a single victim is always regarded as a unique individual, as a life, even if no 

further information is provided about her. Phrasing it differently, it is only for conditions with 

n+1 victims that personalizing information makes a difference.  

In sum, previous research had already addressed the role of ratios (e.g., Mata, 2016) and 

identifiability (e.g., Kogut & Rivot, 2005) independently. What the results from our study clearly 

indicate is that both ratios and identifiability (i.e. the presence of individuating information) play 

a role and that the role of each of these factors is contingent on the other. 

When developing future lines of research acknowledging the importance of this 

interaction of dimensions, three hitherto unaddressed issues should be considered. First, one 

should explore more how the different roles that the ratios and identifiability aspects play in the 

acceptability of the sacrificing decision may be reflecting different underlying forms of 

reasoning, eliciting either more deontological concerns or more utilitarian analyses. Indeed, 

future research should assess the ethical principles underlying the different patterns here 
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uncovered. Second, the very nature of the task at hand also remains unexplored. The current 

setting yields an opportunity for deliberative thinking rather than assessing the participants’ 

intuitive reactions. Whether the distinctive nature of these two types of reasoning plays a role is 

yet to be tested. Finally, one aspect that we decided to keep constant for the sake of 

simplification is the gender of the victims. Using all males as victims to be potentially sacrificed 

or saved is a potential limitation of this research. Indeed, while research regarding the role of 

gender on moral dilemmas has been mostly devoted to assess for differences between men and 

women as participants facing the dilemma (e.g. Armstrong, Friersdorf, & Conway, 2018), it 

remains unsanswered whether varying the gender of the potential victims within these scenarios 

makes a difference. Addressing these aspects together with the main concern for both the kill-

save ratios and identifiability dimensions will allow us to understand more thoroughly what 

drives human decision-making within real-life situations that mirror these moral dilemmas.  
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Figure 1. Mean acceptability to push lever (with 95% CIs), per condition (Experiment 1).  
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Figure 2. Mean acceptability to push lever (with 95% CIs), per condition (Experiment 2). 
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