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Abstract

This study aims to investigate situational (emotions) and individual factors (peace attitude and personality) on decision making,
by using the prisoner’s dilemma paradigm. The study involved 104 participants. The positive, neutral and negative emotional
states were induced by watching a video. The prisoner’s dilemma tasks were administered immediately after the video. Par-
ticipants were divided into two groups, one with high and one with low levels of peace attitude, and an analysis of repeated
measures of variance was subsequently applied. Results show how situational factors, such as exposure to positive rather than
negative emotions, increase cooperative rather than competitive choice. For the individual factor of the peace attitude results
showed that peaceful people prefer cooperation. This study suggests that both situational factors (emotions) and individual
factors (attitude to peace) influence cooperative decision-making choices. Future research should further evaluate the role of
situational and individual factors together and their interactions. This work seems to suggest that to achieve a more peaceful
society interventions should be made involving both situational and individual factors. With reference to individual factors,
learnt behaviors including the peace attitude has to become so automatized that it can overcame any negative emotions induced
by the setting. Understanding the developmental pathways that can influence individual factors to consistently choose peace

is important so as to promote a stable culture of peace across several levels of observation.
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Introduction

The study of decision-making processes was initially an
object of interest in economic research and above all in the
processes of rational choice that involve individual and col-
lective actors. It has been suggested that decision-making
in social dilemmas relies on three factors: the evaluation
of a choice option, the relative judgment of two or more
choice alternatives, and situational factors affecting the ease
with which judgments and decisions are made (Kuzmicheva,
2020; Proto et al., 2020).

Recent literature has focused on analysis of the factors
that influence the decision-making process in situations
of uncertainty where the choice of an interaction strategy
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is required, such as in the prisoner’s dilemma (PD) game
(Kuzmicheva, 2020; Proto et al., 2020; Soutschek &
Schubert, 2015).

The study of PD stems from game theory, which describes
how people pilot strategic interactions while aiming to
optimize or maximize their interests by selecting options
that provide the greatest personal utility (Thompson et al.,
2021). In the PD game, there are two choice options, defect
or cooperate with the coplayer or the opponent. A player’s
behaviour may not follow the general model of rational
behaviour (Koch et al., 2020). This can be well explained
through the theory proposed by Kahneman and Tversky
(1979), according to which the value of the gain or loss may
be perceived differently by the players, depending on the
effect of the context.

Prisoner’s dilemma (PD) paradigms
In the Prisoner’s Dilemma, two individuals, player A and

player B, who cannot communicate, simultaneously choose
one of two strategies: cooperate (C) or defect (D). The
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resulting payoff or rewards depend on both players’ choices.
When one cooperates and the other defects, the defector
receives the largest possible reward and the co-operator
receives the smallest possible reward (Stevens & Hauser,
2004; Thompson et al., 2021). When both either defect or
cooperate, they will receive the same reward, although if
both players defect the reward is lower than in the case that
both players cooperate. Summing up, player A can maximize
his outcome if he always defects and the reason is: if player
B cooperates, then player A’s outcome is higher if he defects
(unreciprocated defection; DC), compared to if he cooper-
ates (mutual cooperation; CC). Importantly, also in the case
that player B defects, player A’s payoff is higher if he defects
(mutual defection; DD) compared to if he cooperates (unre-
ciprocated cooperation; CD) (Soutschek & Schubert, 2015).
The choice affect.

Early studies were focused on considering PD through a
one-choice paradigm, with only a single choice made by each
player (Floud, 1952; Roth, 1993; Tucker, 1983). Some studies
have been using the iterated prisoner’s dilemma (iPD) para-
digm, which differs from the original one-shot paradigm as a
player can make multiple choices sequentially and learn about
the opponent’s behavioural tendencies (Jeffrey & Hauser, 2004;
Mienaltowski & Wichman, 2019; Proto et al., 2020; Gallotti &
Gruji¢, 2019). Differently from the one-shot paradigm that pro-
vides for a single dominant strategy, the iPD paradigm allows
the player to use adaptive strategies. They can learn about the
behavioural tendencies of their counterparty and adapt their
moves to the opponent's setting. One of the most used adaptive
strategies is the tit for tat strategy in which each participant
mimics the action of their opponent after cooperating in the
first round (Montero-Porras et al., 2022).

One of the important features of the tit for tat strategy
is that the coplayer cooperates on the first trial. Wing and
Komorita (2002) showed that a cooperative strategy—one
that initiates unilateral cooperation at the outset and then
adopts a tit for tat strategy—is very effective in inducing
subsequent cooperation from the other part. The effective-
ness of a cooperative strategy varies directly with the coop-
erative orientation of the coplayer (a cooperative strategy is
more effective against a cooperative than a competitive per-
son), and initial cooperation is more effective if it is repeated
more than once (Wing & Komorita, 2002).

However, the choice of a certain interaction strategy, such
as cooperation and defection can be determined by a num-
ber of factors and conditions, such as situational factors for
example, inducted emotional state with a movie presenta-
tion, time pressure, cognitive load, opponent’s characteris-
tics, physical feature or social identity (Guilfoos & Kurtz,
2017; Kuzmicheva, 2020), and personal factors, for example,
personality traits, cooperative and peace attitudes and cog-
nitive processes (Fabio et al., 2022; Fabio & Towey, 2018;
Malesza, 2020b; Soutschek & Schubert, 2015).
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Therefore, the choice of a cooperative or competitive
strategy may be the consequence of two types of factors:
indivividual factors such as peace attitude, empathy and
personality traits, and situational factors such as emotional
settings.

Situational factors

With reference to situational factors, emotions are vari-
ables that influence decision making in PD paradigms
(Lerner et al., 2019). Emotions have a fundamental role
in human survival and are useful in differentiating co-
operators from deserters (Frank et al., 2004). Emotional
processes are therefore fundamental to understand the
moods and behaviours of social partners, allowing us
to hypothesize future intentions of the other and conse-
quently regulate our own behaviours in view of objective
advantages (Hareli et al., 2010). Recent literature investi-
gated the possibility that experiencing negative emotions
correlates with the implementation of defection behaviours
towards the opponent (Lerner et al., 2015).

Kuzmicheva (2020) analysed the influence of emotional
state, induced with a movie, and time pressure. The results
demonstrated that negative emotions increase the prob-
ability of choosing a competing strategy. Another situ-
ational factor was the influence of cognitive load on the
mechanisms of social cooperation. Duffy and Smith (2014)
conducted a dual-task procedure in which participants had
to perform a task that occupied cognitive resources while
making a choice in a PD game. In one treatment, some par-
ticipants were placed under a high cognitive load (given a
7 digit-span task to recall) while other participants were
placed under a low cognitive load (2 digit-span task). The
results show that participants with a low load behaved
more strategically than participants with a high load. In
fact, participants with a low load exhibited more strategic
defection near the end of play than the high load partici-
pants (Duffy & Smith, 2014). Other studies (Mieth et al.,
2021) do not confirm these results. Mieth et al. (2021)
found no or minimal relationships between cognitive load
and strategic behaviours.

Moreover, knowledge of the opponent’s strategy setting,
another situational factor, can influence a player’s moves as
the player has to adapt and adjust his game strategy to his
opponent’s play (Soutschek & Schubert, 2015). For example,
the opponent may use an unforgiving strategy, in which he
cooperates until an opponent defect once, and then always
defects in each interaction. For the player it will be con-
venient to always cooperate. On the contrary, if an opponent
always defects, the player will understand that cooperation
is not the most productive choice and so he will adapt his
game strategy.
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Individual factors

With reference to individual factors, Thomas and colleagues
(2014) tested whether empathy, considered as an individu-
al’s relative ability to understand others’ thoughts, emotions,
and intentions, acts as an individual factor that alleviates
conflict resolution in social decision-making. They tested
this by using the iPD game in two settings. They found that
high levels of empathy were related to faster response time
during the decision phase. These results suggest that empa-
thy is related to individual differences in the engagement of
mentalizing in social dilemmas and that this is related to the
efficiency of decision-making in social dilemmas.

Guilfoos and Kurtz (2017) tested another individual factor.
They considered personality factors, and whether information
about a partner’s personality traits influences the cooperative
behaviour of participants in the PD game. They established
that social information is used in cooperative game strate-
gies. The findings show also that a personal trait such as
emotional stability increases the probability of the coopera-
tion strategy choice (Kuzmicheva, 2020). Another individual
factor that can affect the choices in PD game is the peace
attitude (Fabio et al., 2022; Anderson, 2014) that is defined
as a condition in which individuals, families, groups, com-
munities and/or nations show low levels of violence attitude
and engage in mutually harmonious relationships. Examples
of peace behaviors are cooperative and kind actions. More
in depth, peaceful behaviors occur when individuals act to
establish and maintain nonviolent, harmonious relationships
with others, and previous literature has proposed several
ways to define the construct of peace. Galtung (1996) dif-
ferentiates between two types of peace: positive and nega-
tive peace. Negative peace describes a state where something
undesirable has stopped happening, positive peace refers to
the restoration of relationships, constructive resolution of
conflicts and the effort to build harmonious and equitable
societies. Danesh (1997) gave an influential contribute to
the peace construct with the Integrative Theory of Peace
(ITP). According to the ITP, peace is both a psychological,
but also a social, political, ethical and spiritual state with
expressions in intrapersonal, interpersonal, intergroup and
international areas of human life. This theory includes four
sub-theories: a psychosocial, political and moral condition;
a unity-based worldview that is; the prerequisite for creating
both a culture of peace and healing; and a comprehensive,
integrated and lifelong process of education. According to
ITP, peace can only be achieved when the human need for
survival, safety and security has first been met. Another
definition that helps define the construct of Peace have been
provided by Anderson (2004, 2014) who defines it as a con-
dition in which individuals, families, groups, communities
and/or nations experience low levels of violence and engage
in mutually harmonious. More specifically, peace can only

be achieved if peace attitudes are consistently observable in
eight domains: interpersonal peace, social peace, civil peace,
national peace, international peace, ecological peace, and
existential peace. The diversity of theoretical approaches to
peace poses a challenge in terms of measurement and the
proposed measures differ in terms of nature, structure and
number of subdomains. Starting from this construct, Broc-
coli et al., (2020) developed the peace attitude scale (PAS) to
produce a comprehensive tool to measure peace attitudes. As
in the Anderson and Danesh’s models this scale used social,
political, and environmental factors.

Although recent literature has investigated both the influ-
ence of situational and individual factors in choosing a strat-
egy in the PD game (Canegallo et al., 2020; Duffy & Smith,
2014; Fabio et al., 2022; Frank et al., 2004; Hareli et al.,
2010; Lerner et al., 2015; Soutschek & Schubert, 2015;
Malesza, 2020a, b; Murphy & Kurt, 2015; Thomas, 2014;
Wissing & Reinhard, 2019; Kuzmicheva, 2020), it is still
unclear how these can influence decision-making in an iter-
ated context, such as the iPD game, specifically in a tit for
tat context. Furthermore, in literature (Thomas, 2014), it has
been considered how individual factors, such as personality
traits and empathy, can influence strategic choices in the
PD game, but few works investigated if the peace attitude
can influence strategic choices in the PD game (Fabio et al.,
2022).

For these reasons, in this study, we considered both the
influence of individual factors considering peace attitude and
personality, and the influence of situational factors consider-
ing contextual factors, such as emotional state, in the tit for
tat strategy of the iPD game.

Current study

The aim of this study is to contribute to studies on the influ-
ence of situational and individual factors in the decision-
making process.

More in depth, we predicted that situational factors affect
cooperative choices in the PD game.

Positive emotions, elicited by positive video exposure,
will increase the probability of a cooperation strategy; neg-
ative emotions, elicited by negative video exposure, will
increase the probability of a competing strategy; we also
added a neutral video exposure, which was not intended to
elicit any emotion, to measure the base-line of cooperative
and competitive strategies.

With reference to personal factors, we predicted that
higher levels of peace attitude will lead to a higher number
of cooperative choices. Moreover, we predicted that higher
levels of personal traits, such as emotional stability, will lead
also to a higher number of cooperative choices.
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Methods
Participants

At first, the sample consisted of 130 adults that were reduced
to 104 after the evaluation of the three videos (the loss of 26
participants will be detailed in the procedure section below).
They were 59 females and 45 males, between 18 and 70 years
(mean=35.66 and standard deviation =14.34). All partici-
pants were white, spoke Italian as their first language and
were recruited from three regions of Italy (Calabria, Piedmont
and Veneto). Fifty-eight participants were selected through
the Instagram social network. The remaining participants
(46) were chosen at random from an agency employed in the
Service Sector. Both recruitments include participants from
three regions of Italy (Calabria, Piedmont and Veneto) with
the same frequency. In this work no age and gender differences
were found. All participants exhibited typical development, did
not exhibit any kind of pathologies or disorders, reported no
psychiatric or neurological impairment and declared no use of
drugs or psychotropic substances. This aspect was clarified by
asking the subjects specific questions before submitting them
to the experimental design. Informed consent was obtained
from participants.

Measures

The Peace Attitudes Scale (PAS) was developed by Broc-
coli et al., (2020) and is a 22-item self-report measure with
five domains which are Sociopolitical, Personal Well-Being,
Ease with Diversity, Environmental Attitude and Caring. Each
domain consists of a statement and participants have to fill
out their response on a seven-point Likert-type response scale
(never, almost never, rarely, sometimes, often, very often and
always). The Sociopolitical domain contains items such as “I
think people need to dialog with one another in a harmonious
way”’; the individual has to choose a number ranging from 1
(“never”) to 7 (“always”). The Personal Well-Being domain
contains items such as “When something is wrong, I work hard
to relax and to get back to a state of well-being.” The Ease with
Diversity domain contains items such as “I would be afraid if
I was living in an Islamic State.” The Environmental Attitude
domain contains items such as “I’d like to clean dirty public
places even if it wasn’t I who soiled them.” Finally, the Caring
domain contains items such as “If I came across an injured
animal, I wouldn’t hesitate to take care of it.” Higher scores
from this scale mean that the individual has stronger peace
attitudes. The Cronbach’s alpha value was 0.93 and test and
retest reliability was 0.95. The criterion validity was computed
with Neft’s self-compassion scale (Neff, 2003), which was cor-
related with PAS (r (498)=0.56, p <0.001).

@ Springer

The Italian 10-Item Big Five Inventory (Italian BFI-
10; Guido et al., 2014) is the Italian version of the BFI-
10 scale, originally developed in English and German by
Rammstedt and John (2007). A small-scale version of the
consolidated BFI was developed to provide a personality
inventory for time-constrained search settings. Previous
research has shown that the BFI-10 possesses psychomet-
ric properties comparable in size and structure to those of
the BFI (Caprara et al., 2000; Woods & Hampson, 2005).
The scale consists of an initial statement: "I see myself as
a person who..." where the subject is asked to respond to
each statement that describes his personality. The BFI-
10 evaluates five dimensions of personality (Agreeable-
ness: items 2, 7; Conscientiousness: items 3, 8; Emotional
stability: items 4, 9; Extroversion: items 1, 6; Openness:
items 5, 10) for a total of 10 items, with a duration of
administration of about one minute. It uses statements rep-
resenting poles of the same dimension, intending to cap-
ture the core aspects of each Big Five dimension (e.g., for
the Emotional stability dimension, it evaluates how much
one ‘‘is relaxed, handles stress well’” and ‘‘gets nervous
easily’’). Participants are asked to respond on a five-point
Likert-type scale ranging from 1 (“strongly disagree”) to 5
(“strongly agree”). The value of the coefficients the Spear-
man — Brown coefficients were 0.50 or higher.

We used an iPD game in the present study for two
reasons: (1) in a one-shot dilemma game, defection is the
dominant strategy (Boone et al., 2010); and (2) people
usually interact with the same person for multiple times
in real life. Each of the game outcomes is associated with
a different pay-off. In the present study, the subjects were
playing with a preprogramed computer algorithm for 25
rounds for three sessions (with a total of 75 rounds). The
algorithm strategy was designed to mimic an actual human
strategy.

The algorithm used always responded to the player with
the tit for tat strategy or simulated the player’s previous
move. This strategy is applied when the player mimics,
in the current round, the partner’s choice in the previous
one. The participant was asked to imagine playing with
an opponent and that their winnings depended on the
other player’s move. Each player had to decide whether
to cooperate or defect, and each move determined a
different payoft. The explanation of the game given to each
participant was as follows: Player cooperation followed by
partner cooperation (CC) pays euro 20 to both player and
partner; player cooperation followed by partner defection
(CD) pays euro 0 to the player and euro 30 to the partner;
player defection followed by partner defection (DD) pays
euro 10 to both player and partner; and player defection
followed by partner cooperation (DC) pays 30 euro to the
player and O euro to the partner subjects.
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Procedure

The participants took part in the study individually. Positive,
negative and neutral emotional states were induced in the
participants by watching a video which was administered
randomly. The negative-content video watched by the study
participants involved an act of bullying. The positive content
video watched by the participants concerned children’s play
activities. Regarding the neutral content video, participants
were asked to watch a scene of a busy street.

After watching the video, each participant had to com-
municate what type of emotion he experienced to check that
the emotion felt was congruent, for example “happiness”
with positive video.

The participant was also requested to score the level of
the emotion on a continuum from O to 10. It should be noted
that before the experiment each video was evaluated by
experts (emotion researchers) as corresponding to positive
or negative (Fedotova & Hachaturova, 2017). Despite the
use of this procedure, some participants were not able to
objectively describe the emotion felt. One hundred percent
of participants reported positive emotions (happiness, joy,
empathy etc.) after viewing the positive video, while 94%
of participants experienced negative emotions (anger, pain,
etc.) after viewing the negative video. After viewing the
neutral video, 80% experienced congruent emotions (bore-
dom, indifference), while the participants (20%) who had not
experienced congruent emotions, or had an emotion score
level below 6, were excluded from statistical analysis (26
participants).

Subsequently, the participants were subjected to the PD
game, and all the participants received identical rules for
the game. After learning the rules of the game, participants
were asked some questions about the game to make sure
they were familiar with the rules. After being subjected to

the experimental factors of video and PD game participants
could relax. Later, each participant had to fill out two ques-
tionnaires: 10-Item Big Five Inventory (BFI-10) and Peace
Attitudes Scale (PAS).

Between the experimental session of the video and the
PD game, and the administration of the two questionnaires
(BFI-10 and PAS), participants could relax for 3/5 min.
During the relaxation session a nature video with audio
was provided via laptop (Fig. 1).

Results

Data were analysed with reference to the above-mentioned
hypothesis. Before applying the repeated measures analy-
sis of variance, participants were divided depending on
scores: they were split into two groups in order to identify
the group with low levels of peace attitude (below median)
and the group with high levels of peace attitude (above
median) (Iacobucci et al., 2015).

Peace attitude and cooperative choices

Table 1 shows the means and standard deviations of the
cooperation choices of both groups (low level of peace atti-
tude vs high level of peace attitude) in the 3 settings (nega-
tive, neutral and positive video-exposure).

A repeated measures analysis of variance was applied:
2 (group: low level of peace attitude vs high level of
peace attitude) X 3 (setting: negative, neutral and positive
video-exposure).

Group factor shows significant effect, F (1, 101)=17.382,
p <0.0001. Setting factor also shows significant effect, F
(2,202)=4.82, p<0.01. The interaction Group X Setting

VIDEO EXPOSURE IPD GAME QUESTIONNAIRE
(Negative, positive and (Tit for tat strategy) * BFI-10
neutral content) * PAS
+10 +15 +3/5 +5
MEASUREMENT OF Time (min)
THE LEVEL OF
EMOTION REST

(from 0 to 10)

Fig. 1 Timeline chart of the experimental procedure

(nature video with audio)
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Table 1 Means, Standard Deviations,of the cooperative choices of the
groups in each setting

Measure Low peace level High peace level

M SD M SD
Negative 13.48 7.931 17.29 5.891
Positive 15.50 8.878 19.65 5.957
Neutral 13.61 6.6668 18.69 4.934

shows no significant effects. Participants with high levels of
peace attitude show a higher number of cooperative choices
in all three video settings. Post-hoc analysis indicates that
the two groups show significant differences in positive, neu-
tral and negative video exposure, respectively t (102)=2.87,
p<0.001, t (102)=2.67, p<0.001 and t (102)=4.37,
p<0.001.

Traits of personality and cooperative choices

By correlating the BFI-10 subscales (open mindedness, emo-
tional stability, friendliness, energy and conscientiousness)
and cooperative choices in the iPD task, we found a significant
correlation between emotional stability and number of coop-
erative choices in the neutral setting (r (102)=0.42, p <0.00)
and between conscientiousness and number of cooperative
choices in positive, neutral and negative video exposure, respec-
tively r (102)=0.37, p<0.004, r (102)=0.38, p<0.001 and r
(102)=0.39, p<0.001.

Discussion

Our study examined the influence of individual factors,
such as personality traits and peace attitude on decision-
making, and the influence of situational factors, such
as emotional state, on decision-making through the iPD
game. With reference to personality factors, the results are
consistent with those reported in literature, which show
how the personality factor of emotional stability corre-
lates with the number of cooperative choices in the game
of the PD (Kuzmicheva, 2020; Capri et al., 2020, 2021).
To our knowledge, our study is the first one investigating
the relationship between the peace attitude (Anderson,
2004, 2014) and the cooperative choices both in reference
to individual and situational factors. The results showed
that peaceful people are predisposed to interact positively
in social interactions (Cavarra et al., 2021), preferring
the cooperative rather than competitive strategy. With
reference to situational factors, as found in other studies
(Kuzmicheva, 2020), it emerges that positive emotional
states induce a higher level of cooperative choices than
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negative emotional states. Moreover, the elicitation of
negative emotions correlated with the strategy of defec-
tion in the PD game (Lerner et al., 2015; Kuzmicheva,
2020).

Therefore, in light of our findings, the participants who
viewed the videos with positive and negative emotional
content were influenced by their moods and strategic deci-
sion. It is possible that habitual response patterns may
became automatic and influence results from long-term
memory, and the results are influenced also by situational
factors. The results of the present experiment confirm that
both individual and situational factors interact and give
us some directions; for example, it will be important to
study under which conditions individual factors can have a
strong effect on situational ones. It would also be useful, in
future research, to investigate whether the impact of indi-
vidual factors could lead to a metacognitive experience
of error. This research in the future should include larger
sample size and involve a more heterogeneous ethnic sam-
ple. Future research may use the extended version of the
Big Five questionnaire to obtain a global view of analysis
of the personality factors involved in the decision-making
process and may also benefit from counterbalancing to
reduce the possible order effects of experimental task and
questionnaire administration.

Conclusion

According to the results obtained by studying how indi-
vidual factors (personality traits and peace attitude) and
situational factors (emotional state) influence the choice of
interaction strategies in the prisoner’s dilemma game, the
following conclusions can be drawn:

Situational and personal factors are correlated with inter-
personal interaction strategy choice in the situation of the
prisoner’s dilemma game. Personality traits, such as emo-
tional stability and conscientiousness, are correlated with
cooperation and defection strategy choice, respectively.
Among personal factors, the peace attitude has been shown
seems to be a variable involved in the decision-making pro-
cess, and would seem to influence cooperative responses
compared to competitive ones.

The possibility of arousing positive emotions increases
cooperative choice in the participants. While the possibility
of experiencing negative emotions increases the number of
defections of participants.

Situational factors (negative and positive emotions) have
a stronger influence on interpersonal interaction strategy
choice in a situation of prisoner’s dilemma than personal
factors.
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