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Risky mindset: prior exposure to
risk increases utilitarian choices
in sacrificial moral scenarios

Abhishek Sahai'* and Jaison A. Manjaly?

!Department of Psychological Sciences, FLAME University, Pune, India, ?Centre for Cognitive and Brain
Sciences, Indian Institute of Technology Gandhinagar, Gandhinagar, India

Evidence of cross-domain spillover into the moral domain has been limited
to altruistic and consumption behaviors. Building on the literature on spillover
effects and domain-general decision processes, we predicted that choice
behavior in the economic domain would affect subsequent choices in sacrificial
moral dilemmas. We tested this prediction using hypothetical risky gambles and
vignettes for moral dilemmas. We found that prior exposure to risky gambles
increased utilitarian responses toward sacrificial moral dilemmas. Mediation
analysis suggests that this is due to the spillover of a cost—benefit mindset. This
mindset increases the probability of making utilitarian-type choices when faced
with moral dilemmas but does not affect moral judgment. These results suggest
that moral decisions are susceptible to cross-domain spillover effects. Moral
values might get easily traded off in transactional scenarios in which cost—benefit
analysis is a dominant decision strategy.
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Introduction

We make many decisions every day. These can come under various domains like
economic, social, and moral. Making consequential decisions in different domains can lead
to spillover effects (Dolan and Galizzi, 2015) across decision problems. Spillover occurs
when different situation-specific actions (choosing between gambles and choosing between
moral actions) arise from the same underlying general process (e.g., assessing action and
outcome values). Thus, applying a situation-specific procedure in a prior task increases
the accessibility of the general process. This, in turn, increases the probability of the first
procedure being preferentially recruited in the subsequent task (Xu and Schwarz, 2018).
Consider a situation in which a manager has to decide to fund a project based on various
costs involved and the potential benefits. At another moment, he might have to decide to
fire a subordinate.

Furthermore, he could be faced with the moral decision to lie about his boss
misappropriating project funds to buy personal items. Will the decision process used by
the manager in the prior economic scenario (the allocation of funds to projects) result
in a mindset that increases the accessibility of cost-benefit procedures in the subsequent
scenario (when firing a subordinate or reporting misappropriation by the boss)? If so, this
would increase utilitarian-type choices in the moral scenario. Similarly, consider a larger
market scenario in which traders are making transactions based on costs and benefits. Will
this increase their likelihood of using cost-benefit analysis toward moral situations, such
as organ donation, carbon emissions, or the depletion of resources inside and outside of
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the market? The present study aims to test the hypothesis that
prior choices in economic scenarios will affect choices made in
moral scenarios.

Decisions in moral scenarios are not immune to spillovers.
Broeders et al. (2011) showed that a utilitarian choice vs. a
deontological choice is based on which moral rule is most readily
accessible at the time of the decision-making process. Indulging
in ostensibly benign and unrelated behaviors can have a profound
influence on subsequent decisions and actions in moral scenarios.
Mere exposure to green products increases charitable behavior, but
the purchase of green products has the opposite effect of decreasing
charitable behavior (Mazar and Zhong, 2010). Endorsing a liberal
political candidate can lead to race-based charitable donations
(Effron et al., 2009). Even imagining teaching homeless children
can reduce charitable donations and increase frivolous purchases
(Strahilevitz and Myers, 1998; Khan and Dhar, 2006). Knowledge
of kinship influences moral judgment (Uhlmann et al., 2012).
Spillovers might also occur over long periods during which values
change due to exposure to other societies in marketplaces through
trade. In a purely Rawlsian society, individuals trading with purely
egalitarian society individuals might have to come to a middle
ground. The rules of this middle ground (often marketplaces where
trade takes place) ultimately spill over and change the morality of
both societies (Enke, 2023). One mechanism through which this
might occur is by engaging in proportional (portion of people saved
vs. lost) thinking activated by markets that call for trading in terms
of costs and benefits (Zaleskiewicz et al., 2020). Such spillovers
happen when a prior behavior activates underlying traits, factors,
and motives shared with other (subsequent) behaviors (Dolan and
Galizzi, 2015). Thus, it is expected that moral dilemmas will be
susceptible to similar spillover effects.

Moral psychology literature suggests that people are sensitive
to how harm arises when faced with sacrificial moral dilemmas.
Sacrificial moral dilemmas involve sacrificing something or
someone (kill or harm one person) to gain a more significant overall
benefit (saving many people or items). The classic trolley problem
and its “push” and “switch” variants illustrate this distinction well.
A runaway trolley is hurtling down the tracks and will kill several
people if not stopped. This can be resolved by either pushing one
person to death in front of the trolley (push variant) or switching
the trolley track (switch variant) to a different one where one person
will die. Here, utilitarianism proposes that the morally correct
action is to sacrifice one person since it maximizes the overall
benefit with minimum harm.

By comparison, deontology proposes that killing is wrong
irrespective of the outcome. When faced with the “push” variant,
most people refrain from the act of pushing a person. However,
most people are willing to “switch” the trolley’s track in the
“switch” variant.

Thus, push-type scenarios are called “personal” because of
the physical contact and the means to ending the nature of the
harm, while switch-type scenarios are called “impersonal” due to
the side-effect nature of the harm (Greene, 2009; Cushman et al.,
2012). Traditionally, decisions toward personal and impersonal
moral dilemmas have been explained by the dual-process theory
(Greene et al, 2001). Personal dilemmas produce a significant
conflict between automatic and deliberate processes. A utilitarian
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choice in a personal dilemma takes more time (slow) because it
is effortful and more complex to override the default automatic
aversive response (Paxton et al., 2013) to engage the deliberate
cost-benefit process.

In contrast, utilitarian choice toward an impersonal dilemma
takes less time because it produces a weak default aversive response.
In this case, the automatic process can be easily overridden by
the intervening deliberate process. This leads to quick engagement
of the cost-benefit assessment process and, subsequently, a quick
utilitarian choice.

However, recent evidence (Baron and Giirgay, 2017; Biatek and
De Neys, 2017) challenges the default interventionist account and
the automatic/deliberate distinction between processes. It has been
suggested that more domain-general (Shenhav and Greene, 2010)
processes involved in the risky economic domain are employed
in social and moral domains. Even the observed response time
differences are not due to the amount of effort but due to the
consideration of several things like interests, rules, outcomes,
and so on (Kahane, 2012). Domain-general processes help people
compute an “expected moral value” of action in a moral scenario
similar to an “expected value” of action in an economic scenario.
This computation of action value need not be a sophisticated
process and can constitute a simple comparison of potential actions
or outcomes (Baron and Giirgay, 2017). Even the dual-process
theory has now changed to a tri-process theory whereby moral
decisions are produced by a final process in which information
from the emotional/intuitive system and deliberate system are
integrated and, with all things considered, a decision is made
(Cohen and Ahn, 2016). Risky decisions and utilitarian decisions
also share underlying mechanisms, factors, and motives. Both
involve assessing costs and benefits to maximize benefits (Fiske
and Rai, 2014). Both are enhanced and attenuated by the same
underlying processes and contextual factors (Lucas and Galinsky,
2015). This literature leads to the first hypothesis, where it is
expected that spillover from prior risky decision tasks will lead
to the activation of the domain-general process that will be easily
accessible in the subsequent moral dilemma task. This will result in
an increase in the likelihood of making utilitarian choices.

HI: Prior exposure to risky gambles will increase utilitarian
choices in sacrificial moral dilemmas.

People often make choices or take actions that are in contrast
with their judgments of right/wrong. Consider the earlier example
of the manager who uncovers that their boss is misappropriating
funds. It is not necessary that the manager blow the whistle
even if they believe the boss’s action to be immoral. Prior risky
gambling tasks might influence moral choices, but they might
not influence moral judgment. While risky and utilitarian choices
involve the same mechanism for value construction, studies show
that judgments rely on a different mechanism of object evaluation
(Tassy et al,, 2011). Additionally, choices are made by taking a
first-person view (Monin et al., 2007), while judgments require
an allocentric view (Frith and De Vignemont, 2005). Choices
and judgments in moral scenarios can differ, with choices being
more utilitarian compared to judgments (Kurzban et al, 2012;
Tassy et al., 2013). Even psychopathy affects moral choice and
judgment differently, whereby it increases utilitarian choices to
moral dilemmas but not the judgments (Tassy et al., 2013). Thus,
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people tend to make choices that contradict their judgments of
right and wrong, but importantly, the moral choices tend to be
more utilitarian as compared to the judgments. Given that moral
judgments will not be affected by the risky gambling task and be less
utilitarian, it is likely that moral judgments will be different under
risk and control conditions.

H2: Participants in the risky gambling condition will judge their
choices to be more immoral compared to the controls.

Organizational and market decisions involve using cost-benefit
analysis to reach optimal outcomes (Wang et al., 2014). Cost—
benefit analysis involves assessing the costs (negative outcomes)
and benefits (positive outcomes) weighted by the probabilities
associated with the outcomes (Fleischhut et al., 2017). The
probability may be known under risk or subjectively estimated
under uncertainty. When faced with hypothetical gambling
scenarios, people use cost-benefit analysis, but the exact strategy to
assess the costs and benefits may vary (Wood et al., 2005; Cabeza
et al, 2020). People use different decision strategies when faced
with moral decisions (Hirschberger et al., 2015). Assessing the
positive and negative outcomes (costs and benefits) weighted by
the probability of the outcome is a utilitarian decision strategy.
Applying rules to determine the choice is a deontological strategy
(Fleischhut et al., 2017). Behavioral mindset refers to a cognitive
or motor procedure that gets activated while performing one
task and spills over into a different task. A behavioral mindset
should activate and increase the accessibility and likelihood of
a general procedure (Xu and Schwarz, 2018). First, assessing
costs and benefits under organizational, market, hypothetical risky
gambles, and moral scenarios are instances of the same general
procedure of assessment of action and outcome values. Second,
cost-benefit analysis in a hypothetical risky gambling task will
increase the accessibility of the general procedure. Finally, this will
result in the likelihood of the use of cost-benefit analysis in the
subsequent moral scenarios. Given this susceptibility to spillover
and domain-general decision processes in the literature, we predict
that prior exposure to risky gambles in the economic domain that
involve cost-benefit analysis will preferentially cue cost-benefit
information in moral scenarios, making it more likely to be used
as decision strategy.

H3a: The probability of using cost-benefit analysis as a
decision strategy will be higher in the risk group compared to the
control group.

H3b: The cost-benefit analysis mindset will mediate the
relationship between risky gambling and moral choice.

Experiment 1

Research on sacrificial moral dilemmas has been mainly
focused on Western and some Asian populations (Ahlenius and
Tannsjo, 2012; Cao et al,, 2017). To understand wider and more
diverse samples’ perspectives toward moral scenarios, new research
(Bago et al, 2022) suggests that moral choices in South Asian
samples differ from Western samples. Our goal here was to study
a baseline choice pattern of our sample when faced with sacrificial
moral dilemmas and test H1 (Figure 1).

Participants were randomly assigned to risk (personal),
risk (impersonal), control (personal), and control (impersonal)
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groups. Personal dilemmas are push-type variants of the trolley
dilemma in which harm occurs through personal contact
between the agent and the victim. However, impersonal
dilemmas are switch-type variants of the trolley dilemma in
which harm occurs through side effects (collateral damage
without personal contact). Participants in the risk group
completed a hypothetical risky gambling task followed by a
moral dilemma vignette.

Methods

Participants

In total, 160 university students participated and were
assigned randomly to 1 of 4 groups with 40 participants in
each group: (1) risk (impersonal): 36 men and four women,
mean age = 20.38, SD = 1.975; (2) risk (personal): 36 men
and four women, mean age = 20.63, SD = 1.749; (3) control
(impersonal): 32 men and eight women, mean age = 20.55,
SD
women, mean age = 20.75, SD

1.907; and (4) control (personal): 32 men and eight

2.216. Participants were
recruited in 2017-2018 through an email sent to all students
informing them about the study and asking them to register for
participation if interested. All participants gave written informed
consent and were provided economic compensation of INR50 for
their participation.

Material

In the hypothetical risky gambling task, 40 gambles were
constructed with 20 high-risk (expected value = 50, mean SD =
214.44) and 20 low-risk (expected value = 2.5, mean SD = 62.10)
gambles. A high-risk gamble constituted a large win amount as well
as a large loss amount. A low-risk gamble constituted a small win
amount as well as a small loss amount. The win/loss probability of
all gambles was 50/50. The risky gambles in this study constituted
mixed gambles in both the gain and loss domains. Mixed gambles
cover choices under uncertainty accounting for both risk aversion
(tendency to avoid risk) in the gain domain with an S-shaped
value function and loss aversion (losses loom larger than gains)
in the loss domain with an inverse S-shaped probability weighting
function (Wu and Markle, 2008). Mixed gambles also simulate
real-life choices better as compared to single-domain gambles and
have been found to elicit more risk-neutral behavior (Ert and Erev,
2013).

Moral dilemma (vignette):

Personal (push type)

A runaway trolley is speeding down the tracks toward 10
workmen who will be killed if the trolley continues on its present
course. You are standing next to the tracks, but you are too
far away to warn them. Next to you there is a very large
stranger. If you push the large stranger onto the tracks, the trolley
will slide off the tracks and won’t continue its course toward
the workmen. This will kill the stranger, but you will save the

10 workmen.
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‘ Impersonal (switch type)

Next to you
there is a lever. If you pull the lever the trolley will be diverted
onto a different track where 1 person is working. This will kill the
stranger, but you will save the ten workmen.

Two sacrificial moral dilemmas were presented for the four
group conditions: (1) risk (personal), (2) risk (impersonal), (3)
control (personal), and (4) control (impersonal).

Procedure

Participants in the risk group were first presented with a
hypothetical risky gambling task for 20 trials. Participants chose
between two gambles in each trial, one high-risk gamble and one
low-risk gamble. Each gamble consisted of a winning and a loss
amount. The winning amount was presented with a positive (+)
sign and the losing amount with a negative (-) sign. Participants
were informed that the win/loss probability would always be
50% for each gamble. These two gambles appeared on the left
and right side of a computer screen. To choose the gamble on
the left side of the screen, participants had to press “Z” on the
keyboard. To choose the gamble on the right side of the screen,
participants had to press “M” on the keyboard. Each choice was
followed by feedback informing the participants whether they won
or lost in that particular trial. After completing the gambling task,

10.3389/frbhe.2024.1332416

participants faced a sacrificial moral dilemma in the form of a
vignette presented on the screen. The moral vignette was followed
by a question: Do you take the suggested action or not? to which
participants had to respond yes or no by pressing key “1” for yes
and “2” for no.

Participants in the control group were presented with a moral
dilemma in the form of a vignette on a computer screen. The
vignette was followed by a question: Do you take the suggested action
or not? to which they had to respond yes or no by pressing key “1”
for Yes and “2” for No.

Results

A utilitarian choice means that participants chose to sacrifice
one person in order to save many and was coded with a “1.” A
deontological choice means that participants chose not to sacrifice
one person even if it was to save many and was coded with a
“0.” A chi-square analysis was done to compare the difference in
the proportion of participants making a utilitarian choice. This
comparison was between the risk and control groups for personal
and impersonal dilemmas. A significant difference between risk and
control groups was found for the personal dilemma. Of participants
in the risk group, 55% made a utilitarian choice compared to 27.5%
of participants in the control group, X2(1, 80) = 6.241, p =0.012;
w = 0.3 (medium effect).

Experiment 1

AN

Control

'

No Gambles

v

Moral Dilemma
(2 variants)

FIGURE 1

1 Impersonal 1 Impersonal
(switch) (switch)
Dilemma Dilemma
More More
Utilitarian Utilitarian

Showing a flowchart for the treatment arms. Dark gray portions are the important treatments and comparisons. H1: Prior exposure to risky gambles
will increase utilitarian choices in sacrificial moral (personal) dilemma as compared to control (personal moral dilemma) condition.
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FIGURE 2
Percentage of participants who chose to sacrifice one person to
save more people (utilitarian choice) in two types of a moral
dilemma: (1) impersonal and (2) personal. Error bars indicate
standard errors of the proportions.

For the impersonal dilemma, a non-significant difference
between the risk and control group was found; X2(1, 80) = 0.392,
p = 0.531. Here, 87.5% of the participants in the risk group made a
utilitarian choice compared to 82.5% of participants in the control
group (Figure 2).

Discussion

The control group data suggest that for sacrificial moral
scenarios, the choices of the Indian population are in line with the
findings in the literature. When faced with a personal dilemma,
most control participants made a deontological choice, and when
faced with an impersonal dilemma, most made a utilitarian choice.
In line with our hypothesis, participants in the risk group were
more inclined to make a utilitarian choice than controls for a
personal moral dilemma. This suggests that prior decisions in risky
economic tasks lead to an increase in utilitarian-type choices in a
subsequent moral dilemma.

Experiment 2

In Experiment 1, we showed that decisions in risky economic
gambles increase the probability of making a utilitarian choice in

1 We conducted another experiment in which we tested whether the
decisions in Experiment 1 were affected by feedback in the hypothetical
gambling task. Win/loss information about one’s choice affects subsequent
choices (Vermeer and Sanfey, 2015). Winning makes people risk-averse, and
losing makes people risk-seeking (Dong et al,, 2015). In contrast, people
might also start feeling lucky after winning; referred to as the hot-hand
fallacy (Gilovich et al,, 1985). Thus, a change in the decision attitude of the
participants could make participants either kill one to save more lives or
refrain from making that choice. We replicated the findings of Experiment

1 and there was no effect of feedback.
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moral scenarios. The aim here was to replicate the H1 findings and
test H2, H3a, and H3b (Figure 3).

Each participant’s general risk attitude and perceived locus of
control were also measured. This was done to explore whether
participants’ locus of control and risk attitude influenced their
choices when faced with moral dilemmas. People differ in the
perceived locus of control over the actions and resultant outcomes.
People with internal locus control perceive more control over
circumstances (Rothbaum et al., 1982), are more independent in
their decisions (Neaves, 1989), believe their actions are causally
related to the outcomes or rewards (Rotter, 1966), are more extreme
in their moral attitudes (Arhiri and Holman, 2011), and take more
risk in their decisions as compared to those with an external locus
of control (Higbee, 1972; Horswill and McKenna, 1999). Thus,
we measured each participant’s locus of control by asking them
to fill out a Rotter’s Locus of Control Scale. Additionally, people
generally differ in their risk preferences (high-risk taker, neutral,
or low-risk taker). Thus, participants’ risk preference might also
affect their decisions in moral scenarios. Risk group and control
group participants were given risky gambling tasks to measure risk
preference using a repeated-choice measure (Jessup et al., 2008;
Lejarraga and Gonzalez, 2011).

Methods

Participants

In total, 160 university students participated in this experiment.
Participants were randomly assigned to one of four groups, with
40 participants in each group: risk (personal) group (33 men and
seven women, mean age = 20.90, SD = 2.78), control (personal)
group (30 men and 10 women, mean age = 21.05, SD = 3.11),
risk (impersonal) group (33 men and seven women, mean age =
21.88, SD = 2.87), and control (impersonal) group (28 men and 12
women, mean age = 21.43, SD = 2.43). Participants were recruited
in 2017-2018 through an email sent to all students informing them
about the study and asking them to register for participation if
interested. All participants provided written informed consent and
were given economic compensation of INR50 for participation.

Materials

In all, 80 gambles were constructed, with 40 high-risk (expected
value = 3, SD = 262.09) and 40 low-risk (expected value = 3 and
mean variance = 114.73) gambles. The gain/loss probability of the
gambles was 50/50. This new set of gambles was constructed with
equal expected values, and the number of gambles was increased
to compensate for the time reduction caused by the removal of
feedback (whether they won or lost in each trial). Four personal
(the same in structure and different in words) dilemmas and
four impersonal (switch-type versions of personal dilemmas) were
adapted from Gold et al. (2013).

Procedure

The procedure was the same as the previous experiment except
that feedback (win/loss) was not provided; the hypothetical risky
gambling task (without incentive) was followed by a moral dilemma
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task presented through a vignette on a computer. This procedure
was repeated for all four moral dilemmas. Each vignette was
followed by four questions:

Moral dilemma (vignette):

Personal (Push type)

Ten Indians are having a nude sauna in a spa in
Finland................ nude saunas are the norm in Finland.
Unknown to them the spa keeps hidden surveillance cameras
in the sauna.............................. Pushing the man in
front of the camera will save the ten men, but will result
in extreme emotional distress for the other man (see the
Supplementary material for the complete description and the full
list of all dilemmas).

1. Do you push the man so that the live feed to the internet is not
of the other 10 people? (Yes/No). Participants had to respond
by pressing key “1” for Yes and “2” for No.

2. Isit morally acceptable for you to take this decision? (Yes/No).
Participants had to respond by pressing key “1” for Yes and
“2” for No.

3. How morally acceptable is it for you to take this decision?
7-point rating scale (1 = completely unacceptable - 7 =
completely acceptable).

4. Please indicate why you decided to take this action. Five
options were provided, and participants had to select one.
These options were adapted from Fleischhut et al. (2017).

1. The benefits outweigh the negative consequences of the
action (Benefit reason).

2. The action is morally wrong but should be permissible
in this case since it leads to a more significant benefit
or prevents large harm (Trade-off reason).

3. The negative consequences of the action outweigh the
benefits of the action (Cost reason).

4. The action is morally wrong and should not be
permissible even if it leads to a large benefit or prevents
large harm in this case (Deontic reason).

5. Other reasons.

The control task was the same as the experimental task except
that the participants did not use cost-benefit analysis since they
followed a rule for choosing gambles. In every trial, participants
were presented with two gambles. Each gamble consisted of a
winning and a losing amount. The winning amount was presented
with a plus (4) sign and the losing amount with a minus (-) sign. Of
four amounts, any amount could be presented with a sign that was
green in color. The control group was asked to select the gamble
that had a green (&) sign next to it. If the green sign appeared in
the gamble on the left side of the screen, they had to select the left
gamble by pressing “Z.” If the green sign appeared in the gamble
on the right side of the screen, participants had to select the right
gamble by pressing “M.” After completion of the control task, a
moral dilemma was presented on the screen. This procedure was
repeated for all four moral dilemmas, and the same questions posed
to the risk group were presented.

After completion of the experiment, all participants filled out a
Rotter’s Locus of Control Scale and completed a repeated-choice
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task (Ert and Yechiam, 2010; Yechiam and Ert, 2011). This was
done to see whether there were differences in risk attitude and locus
of control between risk and control groups.

A randomly selected subset (40 participants) of the total
participants (160 participants) was given a funnel debrief
questionnaire that tested (1) awareness of the purpose of the
priming procedure and (2) whether this awareness influenced their
choices in moral dilemmas.

Results

Out of the 40 participants, the majority were not aware of
the priming procedure and its purpose. On the funnel debrief
questionnaire, five of the 40 participants showed a general suspicion
of the procedure, and three participants stated that since we were
testing the gambling and moral scenarios together, they must be
somehow related. Only two participants provided a correct guess of
how they were related.

Choice

Data coding was the same as in Experiment 1. A 2 (Groups:
Risk and Control) x 2 (Dilemma Type: Personal and Impersonal)
between-subjects design analysis of variance (ANOVA) was
conducted. The main effect of the group on the probability of
making a utilitarian choice in the moral dilemma was significant,
F,156 = 10.14, p = 0.002, nﬁ = 0.06. The main effect of the
dilemma type (personal/impersonal) was also significant, F(j ;56)
= 3.75, p = 0.005, 1712, = 0.02. However, the interaction between
group and dilemma type was also significant, F(; 156) = 9.38, p =
0.003, 771% = 0.06 (Figure 4). This suggests that the difference in the
probability of making a utilitarian choice between risk and control
groups changed as a function of the dilemma type.

Post-hoc analysis was done to further understand the
effects.  An t-test
conducted to test the difference between all four groups: (1)

interaction independent samples was
risk (personal), (2) risk (impersonal), (3) control (personal), and
(4) control (impersonal).

Participants in the risk (personal) group were more likely to
make a utilitarian choice (mean = 0.68, SD = 0.27) as compared to
the control (personal) group (mean = 0.36, SD = 0.33), ¢(75) = 4.66,
p < 0.0001, 95% CI [0.18, 0.45]. Participants in the risk (personal)
group were as likely to make a utilitarian choice (mean = 0.68, SD
= 0.27) as those of the risk (impersonal) group (mean = 0.62, SD
=0.34), t(73) = 0.82, p = 0.42, 95% CI [—0.08, 0.19]. Participants in
the risk (personal) group were as likely to make a utilitarian choice
(mean = 0.68, SD = 0.27) as those of the control (impersonal)
group (mean = 0.61, SD = 0.33), t(75) = 0.93, p = 0.35, 95% CI
[—0.07, 0.20]. Participants in the risk (impersonal) group were as
likely to make a utilitarian choice (Mean = 0.62, SD = 0.34) as those
in the control (impersonal) group (mean = 0.61, SD = 0.33), t(;g)
=0.08, p =0.93,95% CI [—0.14, 0.15]. Participants in the control
(personal) group were less likely to make a utilitarian choice (mean
= 0.36, SD = 0.33) as compared to the control (impersonal) group
(mean = 0.61, SD = 0.33), t(7g) = 3.4, p = 0.001, 95% CI [—0.39,
—0.11]. Participants in the control (personal) group were less likely
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Risky gambling task should lead to cost—benefit analysis mindset which acts

to make a utilitarian choice (mean = 0.36, SD = 0.33) compared to
the risk (impersonal) group (mean = 0.62, SD = 0.34), t(;5) = 3.45,
p=0.001,95% CI [—0.40, —0.11] (Figure 4).

To test the effect of personality variables on the choice of the
participants, the following analyses were conducted: A Kruskal-
Wallis H test over the four groups with three risk attitude levels
(low = 1, neutral = 2, high = 3) showed that there was no
difference, X(23) = 145, p = 0.69. A between-subjects one-way
ANOVA showed that the four groups did not differ on the locus
of control scores, F(3156) = 0.74, p = 0.53. Additionally, a multiple
linear regression analysis in using SPSS was conducted using the
“Enter” (simultaneous entry of all predictor variables) method. The
dependent variable (probability of utilitarian choice) was regressed
on the predictor variables: group (risk/control), dilemma type
(personal/impersonal), group*dilemma type (interaction term),
age, gender, risk attitude, and locus of control. The results showed
that the regression model was a good fit, Fg 5y = 3.43, p =
0.001. Hence, the predictor variables did have a significant impact
on the dependent variable. The interaction between group and
dilemma type was significant (B = 0.315, p = 0.002). However,
there was no effect of risk attitude, locus of control, gender, and
age. The unstandardized beta coefficients of these predictors are
non-significant at p < 0.05 (Table 1). The results show that the
probability of making a utilitarian choice was really low, with a unit
change in age, a change in gender (from male to female), a change
in risk attitude (from high- to low-risk attitude), and a change in
locus of control of the participants.

Frontiersin Behavioral Economics

Cost—benefit analysis

Participants were provided five options (reasons/rationale for
their choice), and they could choose one option. Out of five reasons,
three reasons (benefit, trade-off, and cost) represented utilitarian
(cost-benefit) reasoning, one (deontic) represented deontological
reasoning, and one was open-ended for any other reasons that the
participant might cite for making a choice. Each participant made
choices for a total of four moral dilemmas.

A “cost-benefit” reason was coded as “1,” and “deontological”
and “other reason” were coded as “0.” Following this, response “1”
was counted for each participant, and this was divided by the total
number of dilemmas, which was 4. This yielded the probability
of using a cost-benefit analysis for each participant. Then, the
mean probability of cost-benefit analysis was calculated across
all participants.

To test the H3a, a 2 (Groups: Risk and Control) x 2 (Dilemma
Type: Personal and Impersonal) between-subjects design ANOVA
was conducted. The main effect of the group on the probability of
cost-benefit analysis was significant, F(; 156y = 11.52, p = 0.001,
r]lz, = 0.07. The main effect of the dilemma type was marginally
significant, F(j,156) = 3.86, p = 0.051, 7712, = 0.024. The interaction
between group and dilemma type was not significant, F(jis¢)
1.02, p = 0.31 (Figure5). Furthermore, the probability of
utilitarian reasoning (cost-benefit analysis) was compared between

the risk and control groups by using an independent-samples ¢-
test. As predicted, the probability of using cost-benefit analysis was
significantly higher in the risk group (mean = 0.71, SD = 0.31)
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when compared to the control group (mean = 0.53, SD = 0.36),  gambling task significantly predicted the probability of making a
t(158) = 3.36, p = 0.001, 95% CI [0.07, 0.28]. utilitarian choice (path c), b = 0.16, t(;55) = 3.08, p = 0.003, 95%
CI [0.06, 0.26]. The risky gambling task significantly predicted the
probability of using a cost-benefit analysis mindset (path a), b =
0.18, f(158) = 3.36, p = 0.001, 95% CI [0.07, 0.28]. Cost-benefit
analysis mindset significantly predicted a utilitarian choice (path b),
b = 0.67, t(157) = 11.74, p < 0.0001, 95% CI [0.56, 0.78]. The risky
gambling task failed to predict utilitarian choice when controlling
for a cost-benefit mindset (path ¢’), b = 0.40, t(157) = 1.03,p =0.31,
95% CI [—0.04, 0.12]. The indirect effect of the risky gambling task
on utilitarian choice was significant and positive (a x b); b = 0.12,

Mediation analysis

To test the H3b, a mediation analysis was conducted. This was
done with a bootstrap method using 5,000 bootstrapped samples
and 95% confidence intervals. The results indicated that the risky

bootstrapped 95% CI [0.05, 0.20]. This suggests that cost-benefit
1~ . analysis as a decision process mediated the relationship between the
0.9 R risky gambling task and utilitarian-type choice in moral dilemmas
: Control (Figure 6).
g 0.8
=
§- 0.7 - .
= Judgment and ratings
g 061 For the forced-choice judgment task, each participant
% 0.5 - made a judgment for a total of four moral dilemmas. A
s “morally acceptable” judgment was coded as “1,” and a “morally
; 0.4 - unacceptable” judgment was coded as “0.” Following this, response
% 0.3 - “1” was counted for each participant, and this was divided by
2 the total number of dilemmas, which was 4. This yielded the
E 0.2 - probability of making a morally acceptable judgment for each
participant. Then, the mean probability of morally acceptable
fid 1 judgment was calculated across all participants.
0 To test H2, a 2 (Groups: Risk and Control) x 2 (Dilemma Type:
Personal Impersonal Personal and Impersonal) between-subjects design ANOVA was
Dilemma Type conducte.d over thel probability of @orally acceptable judgment and
mean ratings. For judgment, a main effect of the group was non-
FIGURE 4 significant, F(1 156y = 1.99, p = 0.16. The main effect of dilemma
Frobability of making a u.tilitariar? choice toward personal and type was non—signiﬁcant, F(l 156) = 0.26, p = 0.61. An interaction
impersonal moral scenarios by risk and control groups. Error bars >
indicate 95% confidence intervals of the means. between group and dilemma type was also non-significant, F(; 156
= 0.16, p = 0.69. For the rating task, the mean moral acceptability

TABLE 1 Multiple linear regression analysis with choice as the dependent variable and simultaneously (together at the same time) entered (using “Enter”
method in SPSS) predictor variables.

Unstandardized 95% Cl for beta Standardized beta
Variable Beta SE LL UL B
Group (risk/control) —0.007 0.072 —0.148 0.135 —0.010 0.928
Dilemma type —0.241 0.072 —0.383 —0.099 —0.360 0.001*
(personal/impersonal)
Group * dilemma 0.315 0.101 0.115 0.515 0.407 0.002*
type
Age 0.017 0.009 —0.001 0.036 0.146 0.061
Gender 0.022 0.062 —0.100 0.144 0.027 0.722
High-risk attitude 0.048 0.327 —0.598 0.694 0.072 0.883
Low-risk attitude 0.063 0.326 —0.582 0.708 0.093 0.848
Locus of control —0.005 0.007 —0.019 0.010 —0.048 0.526

Group (dichotomous variable: risk = 1, control = 0). Dilemma Type (dichotomous variable: personal 1, impersonal = 0). Group * dilemma Type (interaction term). Gender (dichotomous
variable: male = 1, female = 0). Low-risk attitude (dummy variable: low = 1, high and neutral = 0). High-risk attitude (dummy variable: high = 1, low and neutral = 0), age, and locus of
control are continuous variables. Choice (probability of utilitarian choice) is a continuous variable. LL and UL indicate the lower and upper limits, respectively, of the 95% confidence intervals.
X

p < 0.05.
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rating of the choice was calculated. To test the differences between
risk and control groups, a 2 (Groups: Risk and Control) x 2
(Dilemma Type: Personal and Impersonal) between-subjects design
ANOVA was conducted over mean moral acceptability ratings. A
main effect of the group was non-significant, F; 56) = 0.24, p =
0.63. A main effect of dilemma type was non-significant, F(; ;56) =
0.04, p = 0.84. An interaction between group and dilemma type was
also non-significant, F(; 156) = 2.87, p = 0.09. These results suggest
that the risk and control groups did not differ in the judgment of
their actions, thereby disproving H2.
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FIGURE 5

Probability of using cost—benefit analysis as a decision strategy in
risk and control groups for personal and impersonal dilemmas. Error
bars indicate 95% confidence intervals of the means.
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Discussion

In this experiment, we found that prior exposure to choices
in the economic domain led to an increase in the probability of
making a utilitarian choice in “personal” moral dilemmas. This
is due to increased cost-benefit analysis as an easily accessible
decision process from the previous gambling task. The following
findings support this claim. First, the probability of using cost-
benefit analysis was higher in the risk group than in the control
group. Second, the mediation analysis showed that the relationship
between risky gambling tasks and utilitarian choices in moral
dilemma tasks was mediated by cost-benefit analysis. Our results
suggest that prior exposure to a risky gambling task led to activation
of the domain-general process, which was easily accessible in the
subsequent moral dilemma task due to a mindset created in the
previous gambling task. This, in turn, preferentially supported the
use of the cost-benefit analysis (Weber et al., 2005; Shenhav and
Greene, 2010; Krosch et al., 2012; Leavitt et al., 2016) and increased
the probability of utilitarian choices.

Unlike the observed differences between choices, judgments
did not differ across groups. It could be possible that participants
rationalized their actions (Haidt, 2001) and gave judgments
consistent with their choices to reduce cognitive dissonance
(Brehm, 1956; Stone and Cooper, 2001). Because we did not directly
measure the judgment of utilitarian action, it is not clear from this
study whether the risky gambling task had any influence on the
judgment of utilitarian choices.

Exploratory analysis

We analyzed the response times in each experiment and found
that they were inconsistent and varied across experiments and
groups. The data and results are openly available at Open Science
Framework (https://doi.org/10.17605/OSF.JO/6TA4K).

General discussion

We do not make one-off decisions that are isolated from other
decisions. We also make a variety of decisions every day while

Cost—
benefit
analysis
a b
b=.18, t(158) = 3.36, p = .001 b=.67, t(157) =11.74, p <
.0001
C

b= 0.16, t{158) = 3.08, p = .003

Economic risky
gambling task

b =.40, t{157) =1.03, p= .31

FIGURE 6

Path diagram showing mediation analysis. Cost—benefit analysis significantly mediated the relationship between prior risky economic gambles and

utilitarian choices in subsequent moral dilemmas.
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embodying different roles. In this study, we found that the prior
decision processes in an economic scenario spill over into moral
scenarios. The general effect was observed in Experiment 1 and was
replicated in Experiment 2 even when controlling for confounds.
The spillover increased utilitarian choices in the moral scenario.
Prior economic decisions promote a utilitarian mindset rather than
a rule-based mindset, thereby allowing the assessment of costs
and benefits rather than a moral rule (Cornelissen et al., 2013).
The cost-benefit analysis process took precedence in the risky
economic gambling group, which facilitated utilitarian reasoning,
cueing (cost, lives lost vs. benefit, and lives saved) information.

The choice data in this study can have another possible
but complementary explanation coming from the reinforcement
learning and decision-making literature. According to Cushman
(2013), a model-free system assigns value directly to “actions”
based on action-reward history. The act of pushing someone
carries a negative consequence of harm. This harmful consequence
gets assigned over time to the action “push.” Consequently, this
prevents “pushing” into “personal” moral dilemmas. In this way,
people learn a “rule” such as “pushing is wrong” because it will
lead to “harm,” preventing them from harming someone even if it
benefits others.

By comparison, a model-based system assigns value to the
“outcomes” and subsumes actions (such as pushing) as necessary
steps in a plan to reach a goal or “outcome.” Thus, pushing
someone becomes a necessary step to achieve a goal such as “saving”
others. It is possible that the observed increased probability of
utilitarian responding mediated by cost-benefit analysis could
be due to the activation of the model-based outcome-value
(benefit maximization) process resulting in utilitarian responses to
“personal” scenarios. It is also possible that the model-free negative
action value “action-harm” was changed to a positive “action-
reward” value due to a previous economic task. However, there
could also have been an interaction between model-free positive
action value (cost-benefit analysis) and model-based outcome
value (benefit maximization). Future studies could examine the
decision mechanism and the exact nature of this interaction.

Response times were inconsistent and varied across
experiments. This is in contrast with the dual-process accounts
(Greene etal., 2001, 2008) and supports newer theories that suggest
simultaneous activation of both systems (Gilovich et al., 2002;
Baron and Giirgay, 2017; Bialek and De Neys, 2017). Both processes
(emotional and utility) are in competition or start simultaneously,
and depending on the situation or which information is cued,
either of the two processes can take precedence for judgment and
decision-making (Baron and Giir¢ay, 2017).

The current findings can be seen in a larger frame of market
interactions as well. Markets provide information cues for making
decisions that harm others. Falk and Szech (2013) showed that
people become more utilitarian (likely to harm a third party
for money) in a market compared to when individually making
decisions in isolation. They suggest that markets provide social
cues (how others are deciding), diminishing the responsibility of
harm since it is shared among all individuals and creates frames.
In a similar line, our findings suggest that the market might
create cost-benefit mindsets that lead to an easier trade-oftf of
moral values such as harm to climate, water, food, animals, and
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other people for the self-gain. Markets also lower the inhibition
to consider costs and benefits of trading of sacred values such
as selling the organs, selling the body (prostitution), or selling
the environment (carbon tax; Elias et al., 2015). Does this mean
that markets promote immoral behavior? The answer is 2-fold.
Having a more calculative mindset while making decisions can
lead to more selfish and unethical choices (Zhong, 2011; Wang
et al, 2014). However, the spillover of cost-benefit mindset due
to the market might lead to the development of universal moral
values (Agneman and Chevrot-Bianco, 2023; Enke, 2023) that
are favorable, flexible, and accommodating of multiple moral
perspectives. The spillover also can lead to an increase in social
trust (Berggren and Bjornskov, 2023) between different states and
societies because the utilitarian approach looks to solve a moral
problem by applying the principle of the greater good that benefits
most people rather than pitting one religion against another, one
culture against another, one gender against another, and one rigid
sacred moral value against another.

Limitations

One limitation of the current study is that gender differences
were not investigated due to the sample population being
disproportionate. Evidence of gender differences has been observed
at the neuronal and process levels. Studies suggest that men are
concerned with or sensitive to “rule-based” or “justice” violations
in moral scenarios and show greater activation in the posterior
cingulate cortex and inferior parietal cortex (Robertson et al,
2007; Harenski et al., 2008). Women, by comparison, exhibit an
increased sensitivity to “situation-based” or “care” violations in
moral scenarios and thus show greater activation of posterior
and anterior cingulate and anterior insular regions (Robertson
et al, 2007). Traditionally, the evidence for gender difference
has been mixed (Jaffee and Hyde, 2000; Harenski et al., 2008).
However, more recent studies have found that these neural
differences also produce behavioral differences, whereby women
are less utilitarian in moral scenarios compared to men who are
willing to inflict harm for the larger benefit (Harenski et al,
2008; Fumagalli et al., 2010a,b). Whether gender differences
would result in women being more resistant to influences of the
cost-benefit mindset can be a fruitful direction of research for
future studies.

Another limitation of the study is the sample, which
was composed solely of university students. This restricts the
generalizability of the findings, especially given the fact that we
were interested in the choice pattern of an Indian population.
While the sample had a diverse group of individual Indian students,
the small size falls short of being representative of the diversity
of the Indian population. First, language has direct effects on
moral choice because foreign language reduces access to normative
knowledge (Geipel et al., 2015), and India has large number of
languages. Our sample does not account for the variance due
to language and is something that future studies can explore.
Second, our sample does not account for the role of religion.
Literature suggests that religion makes people more deontic in
their moral choices (Shariff, 2015). Religion also affects markets
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(Fischer, 2016). It influences what can be traded, how to trade,
and when and where can trade occur (Mittelstaedt, 2002). India
has polytheistic, monotheistic, and atheistic religions and tribal
cultures, and all these have different perspectives on morality and
right/wrong behavior.

Conclusion

In conclusion, the present findings have important implications
and the
nature of processes involved in moral decision-making. Certain

for understanding cross-domain spillover effects
contexts (markets) and previous decisions (trading) have the
capacity to change the rules and processes of moral decisions.
Consequently, a moral rule normally expected to be applied
in a moral dilemma is no longer preferred, thereby changing
the resultant moral choice. Thus, markets might universally
increase the use of cost-benefit analysis for choices related
to the environment, prostitution, climate, water quality, and
carbon emissions.
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