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Abstract

Althoughmany studies show cultural or ecological variability in moral judgments, cross-cultural responses to the trolley problem

(kill one person to save five others) indicate that certain moral principles might be prevalent in human populations. We conducted

a study in a traditional, indigenous, non-Western society inhabiting the remote Yalimo valley in Papua, Indonesia. We modified

the original trolley dilemma to produce an ecologically valid “falling tree dilemma.” Our experiment showed that the Yali are

significantly less willing than Western people to sacrifice one person to save five others in this moral dilemma. The results

indicate that utilitarian moral judgments to the trolley dilemma might be less widespread than previously supposed. On the

contrary, they are likely to be mediated by sociocultural factors.
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Introduction

One of the most popular theories in contemporary humanities,

social science, and biological science holds that the capability

to make moral decisions may be an innate universal human

characteristic involving a highly intuitive process of reaching

moral verdicts (Greene & Haidt, 2002; Greene, Sommerville,

Nystrom, Darley, & Cohen, 2001; Haidt, 2001, 2003, 2007).

In accord with this view is the concept of a universal “moral

grammar” (Mikhail, 2007), analogous to the universal lan-

guage grammar that Chomsky considered an inborn human

feature (Chomsky, 1964). Assumptions about the universal

and intuitive foundations of the human moral system are sup-

ported by findings in the fields of moral cognition (Hauser

et al., 2007; Mikhail, 2007), neuropsychology (Moll et al.,

2002; Moll, Eslinger, & Oliveira-Souza, 2001), evolutionary

psychology (Pinker, 1999; Trivers, 1971), and primatology

(DeWaal, 2013; Flack & DeWaal, 2000). However, evidence

for this view of moral judgments remains inconclusive (Awad

et al., 2018; Graham et al., 2016; Melnikoff & Bailey, 2018)

and the subject of heated debate.

Although many studies indicate cultural or ecological var-

iability in moral judgments (Ahlenius & Tannsjo, 2012;

Sadcheva, Singh, & Medin, 2011; Winskell & Bhatt, 2019),

cross-cultural responses to the “trolley problem” (see below)

suggest that certain moral principles may prevail in human

populations (Hauser, Cushman, Young, Kang-Xing Jin, &

Mikhail, 2007; O’Neill & Petrinovich, 1998). We further in-

vestigate this issue, focusing our efforts on traditional popula-

tions of Yali, in which we believe the nature of moral intui-

tions most prevails. By contrasting their moral intuitions to

industrialized population we strive to show whether there are

any critical differences illustrating cultural similarities or

differences.

As is commonly done in psychological research (Białek,

Turpin, & Fugelsang, 2019; Bostyn, Sevenhant & Roets,

2018; Bruers & Braeckman, 2014; Cathcart, 2013; Edmonds,

2013; Plunkett & Greene, 2019) in this research we also used a

hypothetical moral scenario – the trolley dilemma. The trolley

dilemma was first described by Philippa Foot (1967). In the

classic version of this thought experiment, a runaway trolley is

barreling down a railway track toward five people who are un-

able to move. The only way to save their lives is to turn a switch

to divert the trolley to a different track where, however, one man

will be killed. The question underlying the decision to turn the

switch in this hypothetical situation is whether it is morally

permissible to harm one person to save many people. Most

people (89%, according to Hauser, Young, & Cushman, 2008)
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agree that it is acceptable to do so, which shows a strong pref-

erence for moral utilitarianism: choosing the greatest good for

the greatest number (Kahane et al., 2018; Mill, 1863).

Most studies on the trolley problem have not considered

the role of culture and have generalized findings fromWestern

populations to other populations (Henrich, Heine, &

Norenzayan, 2010), in line with the moral absolutist view that

moral judgments are independent of context or culture. This

perspective is supported by the lack of decisive evidence for

differences in moral decisions. Specifically, most (of the small

number of) cross-cultural studies on the trolley dilemma par-

adigm found no differences across cultures (Abarbanell &

Hauser, 2010; Gold et al., 2014; Mikhail, 2011; Moore, Lee,

Clark, & Conway, 2011; O’Neill & Petrinovich, 1998;

Winskel & Bhatt, 2019; but see also: Ahlenius & Tannsjo,

2012). When found, the differences point out that Easterners

(i.e., Chinese in Gold et al., 2014, and Ahlenius & Tannsjo,

2012; Hindi in Winskel & Bhatt, 2019) are less likely to act in

a utilitarian manner than Westerners (Americans, British, or

Russians, who show few cross-cultural differences within this

group).1

However, these cross-cultural studies have limitations.

First, the samples are predominantly small. For example, data

in the widely cited Hauser et al.’ (2007) study are drawn from

only 31 subjects brought up in a non-English-speaking edu-

cational system (Brazil) and only 24 subjects from a non-

Western nation (India). Similarly, Gold et al. (2014) tested

only 45 Chinese and 55 British individuals. Additionally, the

only study of a traditional population (the Maya) used only 30

subjects (Abarbanell & Hauser, 2010). Second, the back-

ground of some samples may render them unrepresentative

of the general population. Mikhail’s (2011) cross-cultural

study was based on data from Chinese immigrants to the

USA, the Chinese sample from Moore and colleagues’ study

(2011) was recruited from students in Hong Kong (British

Dependent Territory until 1997), the Hindi sample in

Winskel and Bhatt (2019) was recruited from students and

staff at an Australian university. Finally, Gold, Colman, and

Pulford (2014) collected responses from Chinese students at a

British university. Critically, most of the above studies were

conducted in English. There is evidence that individuals pre-

sented with the trolley dilemma in a language other than their

own make distorted decisions: they tend to be less concerned

with harm to either the person to be saved or the people to be

killed (Białek, Paruzel-Czachura, & Gawonski, 2019;

Hayakawa et al., 2017; Muda, Niszczota, Białek, &

Conway, 2018), and care less for social norms (Białek,

Paruzel-Czachura, & Gawonski, 2019) or motives behind a

particular action (Geipel, Hadjichristidis, & Surian, 2016). It is

therefore unclear whether English-language responses to the

dilemma from non-English-speaking samples are valid.

Traditionally, moral judgments were understood to be

an internal conflict between deontological and utilitarian

moral inclinations (Conway & Gawronski, 2013; Greene,

2015). Most recent advancements on moral cognition, rath-

er than assuming an explicit internal representation of mor-

al philosophy, describes moral judgments as a compromise

between social norms, search for best possible conse-

quences, and decision avoidance (Gawronski et al.,

2017). Specifically, a person decides whether to act in a

moral dilemma after considering intuitions about how they

will be perceived in the context of social norms in their

society (Bostyn & Roets, 2017; Everett et al., 2016;

Tinghög & Västfjäll, 2018) and of what will produce the

best outcome (Bago & De Neys, 2018; Białek & De Neys,

2016, 2017).2 Peoples’ decision might be classified as de-

ontological despite them holding a utilitarian belief be-

cause people tend to opt out from difficult decisions, and

non-action is seen as such a solution (Kordes-De Vaal,

1996), or because simply causing harm is aversive enough

to overcome people’s moral beliefs (Everett et al., 2018).

In other words, although people might believe that utilitar-

ian sacrifice is permissible, they are unwilling to make it.

People dislike utilitarians and may make deontological de-

cisions as a form of self-presentation, rather than as a re-

flection of their true moral beliefs (Rom & Conway, 2018;

Reynolds, Knighten, & Conway, 2019). Lastly, people may

also believe that morality does not come from reason, and

that one has to obey moral rules, for example, the Ten

Commandments for Catholics (Piazza & Landy, 2013).

Any of these above-listed considerations can cue a moral

judgment or decision but does not need to reflect participants’

identification with this particular moral philosophy – it may

simply reflect other, relevant considerations (Kahane et al.,

2015). Of course, all of these considerations stem from culture

and lead to the assumption that cultural background and social

norms should strongly inform moral judgments. Yet, as we

explained above, there is very limited empirical evidence,

which additionally suffers some methodological limitations.

To overcome the limitations of previous cross-cultural

studies and to provide more data from non-Western traditional

populations, we conducted a study in an indigenous Papuan

society inhabiting the remote Yalimo valley in Indonesia (see

Koch 1974; Marczak et al., 2018), and compared their an-

swers to those of a Western sample. To uphold the ecological

validity of the original “trolley” dilemma, we changed it to the

“falling tree dilemma.”

1
An interesting finding is that these cultural differences are greater when the

consequences are less severe, e.g., financial rather than human lives (Gold

et al., 2014; Winskel & Bhatt, 2019).

2
A similar distinction has been proposed by Everett et al. (2018), in which

utilitarian decisions stem from impartial care for others (positive utilitarianism,

including assessing consequences), and willingness to cause harm to others

(negative utilitarianism, including assessing social norms).
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Method

Participants

We decided to conduct our study among the Yali people of

Papua and urban Canadians residing in Alberta, Canada, as

these populations are clear examples of non-WEIRD and

WEIRD populations (Henrich, Heine, & Norenzayan, 2010),

and because at the time of the study these were the populations

we had access to study. We analyzed data obtained from 204

participants: 109 Yali (56 men, mean age 35.98 years, SD =

15.44, and 53 women, mean age 36.62 years, SD = 13.08) and

95 Canadians (44 men, mean age 33.18 years, SD = 9.90, and

51 women, mean age 33.24 years, SD = 9.43). The Yali in-

habit the Yalimo highlands, east of the Baliem Valley in

Papua, a semi-independent province of Indonesia (Zöllner,

1977). Their main means of subsistence is land cultivation,

at times supported by hunting and gathering of forest plants

(Milliken, 1992). The Yali largely follow a traditional way of

life. Their society is polygamous and male-dominated. Men

are responsible for hunting, constructing the houses, and par-

ticipating in warfare, whereas women perform most of the

jobs associated with land cultivation and harvesting

(Milliken, 1992). The Canadian participants represented a

Western industrialized population.

Procedure

Both the Yali and the Canadian samples were recruited

through opportunistic and snowball sampling. All partici-

pants provided informed consent before study inclusion

and were advised that they could quit the study at any time.

The Yali sample provided oral consent owing to high levels

of illiteracy in this group. The study procedure complied

with the Declaration of Helsinki and received the approval

of the authors’ institutional ethics committee as well as

ethical approval from the head of the local Yali community

in West Papua.

To test whether moral judgments in response to the trolley

dilemma are universal, we designed a more ecologically valid

scenario than the classic trolley problem to take into account

the Yali’s lack of familiarity with trolleys and railways. The

modified scenario features a collapsing tree instead of a barrel-

ing trolley. Each participant was asked (with the aid of an

interpreter for Yali participants) to decide whether they would

push the tree to save five people, making it fall on one person

and cause their death, or whether they would do nothing and

let the collapsing tree fall on five people, causing their deaths.

The following dilemma was read to the participants in their

native language:

Imagine you are standing next to a big collapsing tree.

The tree is going to fall down. There are five people

standing near that tree. There is also another person

standing next to the tree, but further away from the

group of five people. If you do nothing, the tree will fall

directly on the group of five people, causing their

deaths. The only way to avoid the deaths of these people

is to push the falling tree so that it falls a bit further away,

causing the death of the single person.

Is it appropriate for you to push the falling tree to avoid

the deaths of the five people?

Results

The following statistics were performed using R language for

statistical computing (R Core Team 2017) and the ‘gmodels’

package for R (Warnes, Bolker, Lumley, & Johnson, 2018).

There was a significant association between ethnicity and the

decision to push/not push the falling tree (χ2(1) = 20.45, p <

.001). Thirty-seven per cent of Yali compared to 68% of

Canadians decided to push the tree. The odds ratio indicated

that the odds of pushing the tree were approximately 73%

smaller for a Papuan in comparison with Canadians (OR=

.27 (95%CI: .14, .5)). The proportion of positive and negative

responses to the trolley dilemma across the two studied eth-

nicities are shown graphically in Fig. 1.

Logistic regression with response to the tree dilemma as

dependent variable, ethnicity as explanatory variable, and sex

Fig. 1 Proportion of responses to the “trolley” dilemma (“( …) is it

appropriate for you to push the falling tree to avoid the deaths of the

five people?”) in Canadians and the Yali

400 Psychon Bull Rev (2020) 27:398–403



and age as covariates show that neither sex nor age had a

significant effect on people’s responses. The results are pre-

sented in Table 1.

Discussion

Our study showed that Yali participants were significantly less

willing than Western participants to sacrifice one person to

save five others in the moral dilemma. More specifically, the

difference was so large that the odds of pushing the tree were

approximately 73% smaller for a Papuan in comparison with

Canadians.

Our findings reflect cultural differences between the

Western and Yali participants, which are illustrated by the

two most common explanations provided by Papuans imme-

diately after the experiment. First, owing to the extremely

harsh consequences of causing someone’s death in Yali soci-

ety, our Papuan participants did not want to expose themselves

to any potential trouble and were, therefore, unwilling to take

any action in the tree dilemma. The rules of conduct in Yali

society mean that a person accused of contributing to some-

one’s death is killed. However, the whole extended family of

the blamed individual, and even their village, are also in dan-

ger of death (Koch, 1974). This is because the relatives of the

deceased person are obliged to compensate for the wrongdo-

ing by killing the same or a greater number of persons.

Another common explanation was related to religion. The

Yali often argued that people should not interfere with the

divine decision about someone’s life and death (e.g., “I’m

not God, so I can’t make the decision”). Hence, although the

reason may suggest an action as appropriate, religion suggests

otherwise, with religious believers deciding in favor of the

latter (Piazza & Landy, 2013). In turn, more traditional popu-

lations may refer to religion more than more secular, modern

WEIRD populations. A traditional assumption is that religion

is a key determinant of morally relevant behaviors and deci-

sions. However, although findings from experimental studies

suggest that religious experience has a direct influence on

morally relevant behavior (Bering, 2006; McPhetres,

Conway, Hughes, & Zuckerman, 2018; Piazza & Landy,

2013; Randolph-Seng & Nielsen, 2007), many studies in the

moral dilemma paradigm report no impact of religious back-

ground on participants’ moral judgments (Banerjee et al.,

2010; Hauser et al., 2007). Moreover, it is difficult to distin-

guish in practice principles related to religion from other mo-

tives, such as normative rules of conduct (Cavanaugh, 2007).

Therefore, our findings do not say much about whether iden-

tification with moral philosophies is different in Yali and

Canadians, but evidences these populations making different

moral decisions.

A limitation of our research is that we can’t decide about

whether social norms affect moral norms per se, or whether

they simply affect conventional, prudential rules.

Specifically, we don’t know whether Yali thought it is im-

moral to act in the dilemma (because of stronger deonto-

logical inclination), or whether they merely thought it is

unwise to do so (e.g., because of the chances of revenge

from the victim’s relatives). One way of thinking about this

issue is to consider the CNI Model of moral judgments

(Gawronski et al, 2018), in which universal norms have a

prominent role in shaping moral judgments. In CNI, moral

norms are absolute, logically derived, and specifically not

capable of being influenced by culture. These rules are not

a coherent set of principles, and they sometimes clash with

each other. For example, the rules that conflict in the fall-

ing tree dilemma are that one should not cause harm and

that one should always intervene to save individuals. We

believe that the decision about which rules to care about or

which to apply in a particular context might depend on

social norms. Both religion and salience of revenge for

causing harm (prominent in Yali, but less prominent in

lay Canadian society), constitute such social norms and

are more salient in Yali population. Therefore, cultural

norms cue different responding to moral dilemmas, with

Yali producing more deontological decisions than

Canadians. Further research is required to attribute these

different patterns of responses to a particular cognitive pro-

cess (i.e., self-presentation, action avoidance, or social sta-

tus quo). Yet, our findings, in combination with past re-

search, point to different cultures being likely to produce

different moral judgments.

Our results indicate that utilitarian moral judgments are

probably less widespread than assumed in the literature and

that they may be partly mediated by sociocultural factors.

From this perspective, our findings highlight the importance

of replicating well established psychological phenomena

among hard-to-reach traditional populations (Henrich,

Heine, & Norenzayan, 2010).

Data availability statementAll data, including statistical anal-

ysis scripts, are available on the Open Science Framework

(https://osf.io/f8y46/). The study was not preregistered.

Table 1 Results of logistic regression with response to the tree dilemma

as dependent variable, ethnicity as explanatory variable, and sex and age

as covariates

Coefficients

Estimate Std. Error z p

(Intercept) .79 .64 1.23 0.22

Ethnicity -1.32 .3.0 -4.41 <0.001

Age 0.00 .01 .08 .94

Sex -.03 .30 -.10 .92
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