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Abstract

Personality psychology broadly recognises personality
traits as strong predictors of behaviour. Empirical re-
search has also demonstrated a clear relationship be-
tween personality traits and strategy selection in coop-
erative game play. Although personality traits remain
relatively stable throughout an individual’s lifetime,
a limited number of interventions, such as cognitive
behavioural therapy and mindfulness-based practices,
have been shown to produce stable changes. However,
more recently, the “psychedelic renaissance” has pro-
duced a growing pool of evidence linking psychedelic
use to enduring shifts in personality. As regulatory
frameworks surrounding psychedelics evolve, their use
may become more widespread, raising questions about
how large-scale personality changes could affect coop-
erative social dynamics. This paper aims to present a
computational approach to studying cooperation. We
review the literature on the effects of psychedelics on
personality and the relationship between personality
traits and cooperation, and based on these findings, we
describe the conceptualisation of an agent-based sim-
ulation of multi-agent Prisoner’s Dilemma interactions
between agents with varying personality profiles. The
proposed framework is intended as a starting point for
future computational experiments aiming to investigate
how varying levels of psychedelic use within a popula-
tion may influence cooperative dynamics.

1 Introduction

Psychedelics are psychoactive substances that are well
known for their unique pharmacological properties and
capacity to alter the conscious experience (Kelmendi
et al., 2022). Due to a rapid expansion of empiri-
cal research on their therapeutic potential, the last few
decades have seen the emergence of a “psychedelic
renaissance” (Hadar et al.| [2023). Although promis-
ing, this renewed interest has placed increasing pres-
sure on regulatory systems around the world to review
restrictive legal frameworks. As a result, the global le-
gal landscape surrounding psychedelics is undergoing
a significant transformation, with various countries al-
ready moving toward decriminalisation and medicali-

sation (Monte et al., [2024). With these substances be-
coming more accessible, it becomes relevant to ask what
their broader social impacts may be.

Within the area of Anthropology, the idea that
psychedelics played an inherent role in the evolution
of human cognition has taken shape. Emerging ev-
idence that psychedelics can induce measurable and
sometimes lasting changes in personality traits underlie
this concept (Rodriguez Arce and Winkelman, [2021]).
Given the established influence of personality traits on
behaviour, it would be expected that reintroduction of
psychedelics into a population on a large scale would
produce individual behavioural changes, with down-
stream effects on social dynamics (Fleeson and Gal-
lagher, [2009). However, the specific nature of these
changes remains unclear and empirically answering
these questions presents a challenge given the regula-
tory constraints surrounding these substances. Agent-
based models (ABM) offer a promising solution, as
their capacity for formal abstraction of complex sys-
tems allows for the systematic exploration of hypotheti-
cal scenarios. In this context, they can be used to exam-
ine the emergent patterns of social cooperation that can
arise under conditions of large-scale psychedelic expo-
sure.

Despite growing interest in both the cognitive im-
pacts of psychedelic use and the role of personality
in cooperative behaviour, to the best of our knowl-
edge, there is currently no integrative model that cap-
tures the interaction between these domains. Exist-
ing models only incorporate personality in cooperation
and are either overly complex or insufficiently aligned
with the underlying mechanisms of interest. Although
empirical studies provide valuable insights into the re-
lationship between personality traits and cooperation,
this literature remains fragmented and does not offer
a clear, unified framework that can be directly opera-
tionalised in a modelling context. Therefore, the aim of
this paper is to bridge this gap by reviewing the liter-
ature on (1) the effects of psychedelics on personality
traits and (2) the relationship between personality and
cooperative behaviour. Based on the reviewed litera-
ture, the paper seeks to develop a conceptual framework
for personality-driven cooperative decision-making, de-
signed for use in agent-based modelling. By doing so,



it aims to provide an initial step towards understanding
how individual psychological changes may scale to in-
fluence broader social dynamics in contexts of increas-
ing psychedelic use.

2 Related Work

Personality traits are understood as enduring patterns of
thoughts, emotions, and behaviours that reflect consis-
tent tendencies to respond in particular ways in different
environments (Shum et al.,[2025)). A substantial body of
research demonstrates that these traits can be measured
with a high degree of reliability and stability through-
out life and that they possess strong predictive validity
in a wide range of life outcomes, including affect, life
satisfaction, relationship stability, career success, and
even longevity (Ozer and Benet-Martinez, [2006). More
importantly, these personality measures, typically de-
rived from questionnaire-based assessments, have been
shown to correspond meaningfully with real-world be-
haviour (Fleeson and Gallagher, 2009). Within this do-
main, the Big Five personality traits (McCrae and John|
1992) have emerged as one of the most widely used
and empirically supported frameworks for personality
assessment. Its broad applicability and cross-cultural
generalisability make it particularly valuable for mod-
elling purposes, as it captures the core structure underly-
ing both lay and expert descriptions of personality. The
model comprises five key dimensions, which together
provide a robust and quantifiable representation of indi-
vidual differences.

Trait Core Characteristics

Extraversion Sociability and positive emotionality

Agreeableness Compassion and interpersonal trust

Conscientiousness Productivity and goal-directed be-
haviour

Neuroticism Emotional instability and susceptibil-
ity to negative affect

Openness Curiosity, creativity, and receptive-

ness to novel experience

Tab. 1: The Big Five personality traits and their core
characteristics adapted from McCrae and John|(1992).

2.1 Psychedelics and Personality Traits

Inquiry into the role of psychedelics within personal-
ity psychology as a potential mechanism of behavioural
change has become more prevalent. Empirical work has
linked psychedelic use to enhanced prosocial behaviour,
with personality traits representing one key domain.
Several prospective studies have examined changes in
personality after long-term use of psychedelics. The
most consistent findings indicate a decrease in Neuroti-

cism and an increase in Openness, with almost half of
the reviewed studies supporting these changes in traits
(Weiss et al.} 2021}, 2023 |Godfrey et al.| |2025). On
the other hand, evidence of an increase in Extraver-
sion and Agreeableness, while present, appears less
consistent and replicable (Erritzoe et al. 2018 Weiss
et al., 2023)), and Conscientiousness shows little sys-
tematic change overall (Barrett et al) 2020 Weiss et
al., [2023). Although these effects are often described
as long-term, there is no consistent definition across
studies; therefore, follow-up periods vary, ranging from
weeks or months to multiple years, and may contribute
to inconsistencies in findings. [MacLean et al.| (2011),
for example, reported sustained changes in trait Open-
ness one year after administration, while Godfrey et
al| (2025) more recently supported the observed pat-
terns of decreased Neuroticism and increased Agree-
ableness, but only measured personality changes one
month post- administration. In addition to these consid-
erations, the variation in compounds, including psilocy-
bin, LSD, ayahuasca, and clinical and natural settings,
may help explain the differences in observed outcomes.
Psychedelic use can therefore be deemed most reli-
ably associated with reduced Neuroticism and increased
Openness, with more variable effects across other traits
and study contexts.

In addition to this exploration of psychedelic-
induced personality change, personality traits have
also been found to influence both the likelihood of
psychedelic use and the subjective quality of the expe-
rience itself. For example, greater Openness has been
associated with more positive and meaningful expe-
riences, and greater Neuroticism is associated with a
more challenging trip (Kajonius et al., 2025). Simi-
larly, patterns of use differ between personality profiles,
with psychedelic users tending to be more open and ex-
traverted and less neurotic than non-users, while inter-
est in use among non-users is associated with greater
Openness (Weiss et al.,|2023)). These more recent find-
ings point to a more complex and dynamic interac-
tion in which personality both shapes and is shaped by
psychedelic use.

2.2 Personality Traits and Cooperation

As a substantial body of literature demonstrates the role
of personality in shaping cooperative behaviour, coop-
eration represents a particularly important dynamic to
investigate. Broadly defined as individuals or groups
working together to achieve shared goals or mutual
benefit (Parks et al., [2013), cooperation is often stud-
ied using controlled experimental paradigms employed
in the form of social dilemma games (Mantas et al.|
2022). The Prisoner’s Dilemma is one of such social
games, capturing the tension between individual self-
interest and collective results in a minimal setting. It re-
quires two individuals to independently decide whether



to cooperate or defect, with defection yielding the high-
est individual payoff when the other player cooperates
(see Table @ When iterated, decisions are no longer
driven solely by immediate payoffs but also by expec-
tations of future behaviour and accumulated outcomes,
allowing cooperation to emerge over time. In this set-
ting, strategies represent recurring patterns of behaviour
throughout rounds, with Tit-for-Tat being one of the
most prominent, initiating with cooperation and then
mirroring the opponent’s previous move (Mantas et al.|
2022).

Tab. 2: Prisoner’s Dilemma: Standard Payoff Matrix.
(Holodnyl 2016))

B silent B betrays A
(coop.) (def.)
A silent
stien Both: 1 year A: 3 years, B free
(coop.)
A bet B
cHrays A free, B: 3 years | Both: 2 years
(def.)

Although these models are grounded in assump-
tions of rational decision-making, individuals often be-
have irrationally in social dilemmas (Fischbacher et al.|
2000). These systematic deviations from predicted be-
haviour can be partially explained by individual dif-
ferences such as personality traits (Ruch et al., [2017).
Within cooperative game settings, this translates into
observable differences in strategy selection, with per-
sonality traits contributing to variation in cooperative
dispositions.

Among the Big Five, Agreeableness emerges
as the most consistent predictor of cooperation, with
higher levels associated with an increased likelihood of
cooperative and prosocial behaviour across a range of
experimental settings (Rustichini et al., [2019; Volk et
al., 2011; |Kagel and McGeel [2014)). This has been as-
sociated with a preference for fairness and a reluctance
to exploit others for personal gain (Zhao and Smillie]
2015). Openness has also been positively associated
with cooperation as well as reciprocity, and may re-
flect greater strategic adaptability, where individuals are
more willing to explore long-term cooperative strategies
rather than prioritising immediate payoffs (Al-Ubaydli
et al.| |2016; |[Lonngvist et al., 2011). In contrast, Con-
scientiousness is generally associated with lower lev-
els of cooperation, which could reflect a more cautious,
rule-oriented approach, in which individuals closely fol-
low the structure of the game and favour defection as a
means of avoiding exploitation (Rustichini et al.| 2019
Al-Ubaydli et al., 2016; [Lonnqvist et al, [2011). Ex-
traversion shows a limited and context-dependent rela-
tionship with cooperation, with some evidence linking
it to increased cooperative behaviour, particularly un-
der incentivised conditions (Hirsh and Petersonl [2009)).
This may be explained by the rewarding nature of so-

cial interaction, although this interpretation remains less
widely supported. Neuroticism has been associated
with lower baseline cooperation and greater behavioural
variability, which is believed to reflect increased sensi-
tivity to risk and uncertainty, leading individuals to co-
operate defensively to avoid retaliation or defect due to
fear of exploitation (Al-Ubaydli et al.l 2016; Lonnqvist
et al., [2011; /Hirsh and Petersonl [2009).

2.3 Agent-Based Models of Personality in Cooper-
ation

Although existing work has explored the integration
of personality traits into ABMs of cooperation, ap-
proaches remain varied in how personality is opera-
tionalised. [Indraprasthal (2011) incorporates personality
as continuous traits, using Extraversion and Agreeable-
ness to modulate attraction, repulsion, and group for-
mation. |Szilagyi| (2003)) defines personality in terms of
behavioural update rules within multi-agent Prisoner’s
Dilemma settings. In this model, agents differ in how
they adjust to cooperation by responding to past re-
wards (accountant), conforming to majority behaviour
(conformist), or imitating the most successful neighbour
(greedy). The most closely related and recent work,
Li et al.|(2026), uses the Big Five framework within a
spatial Prisoner’s Dilemma, integrating both personal-
ity traits and emotional dynamics. The model is com-
paratively complex, with a primary focus on modelling
dynamic emotional states, with personality traits subse-
quently integrated, largely to determine strategy adapta-
tion and selection.

3 The Agent-Based Model

Although the model proposed by |Li et al.| (2026) in-
cludes several relevant elements, its complexity makes
it unsuitable as a baseline, as it limits the ability to iso-
late individual effects. As a primary aim of this project
is to examine how changes in personality traits influ-
ence cooperation, a simpler and more modular base-
line is preferable. Therefore, we propose an ABM that
isolates the role of personality traits in shaping coop-
erative behaviour. The design follows a bottom-up ap-
proach, beginning with a simple probabilistic agent and
incrementally introducing complexity. Personality is
operationalised using the Big Five (OCEAN), with each
trait influencing the probability of cooperation through
weighted parameters informed by empirical literature.
For example, Agreeableness, being consistently asso-
ciated with increased cooperation in iterated Prisoner’s
Dilemma settings, would be assigned a positive weight,
whereas Conscientiousness, linked to more cautious and
less cooperative behaviour, would be assigned a neg-
ative weight. This structure would allow individual
mechanisms to be introduced and tested independently,



ensuring that their effects remain separable and inter-
pretable.

As behaviour is not stable across different social
dilemma games, but is relatively stable across varia-
tions of the same game, the model focuses solely on
the Prisoner’s Dilemma (Haesevoets et al., [2018). This
choice is further motivated by the availability of an
extensive empirical literature, from which behavioural
mechanisms can be extracted, as discussed above. The
model would also adopt an iterated rather than one-shot
structure, as repeated interactions allow behavioural
patterns such as reciprocity and reputation to emerge
(Pothos et al.| |2011). The empirical relationships used
to parametrise the model would be primarily derived
from incentivised experimental settings. This is rele-
vant, as personality effects can differ between hypothet-
ical and incentivised tasks: for example, Agreeableness
has been shown to predict lower cooperation in hypo-
thetical settings but higher cooperation in incentivised
ones (Hilbig et al., |2014). As ABMs are inherently
payoff-driven, the use of incentivised findings provides
a more appropriate empirical basis for parameterisation.

The model outputs would extend beyond simple
cooperation rates and would additionally capture how
different personality profiles influence cooperation over
time, allowing both individual tendencies and popula-
tion dynamics to be examined. Finally, to simulate the
effects of psychedelic-induced personality change, the
model would include a manipulation phase in which
personality traits are adjusted for a proportion of the
population. By varying the magnitude and distribution
of these changes, the model would allow systematic ex-
ploration of how shifts in personality structure may in-
fluence cooperative dynamics.

4 Conclusion

We reviewed the literature on the effects of psychedelics
on personality and the relationship between personal-
ity traits and cooperation, and proposed a simple frame-
work for modelling personality-driven behaviour in an
agent-based Prisoner’s Dilemma. The aim was to iso-
late the role of personality traits using a modular and
interpretable design grounded in empirical findings.

The proposed model provides a baseline that can
be extended with additional complexity, such as a spa-
tial structure or evolutionary dynamics. It also allows
for the simulation of psychedelic-induced personality
change by shifting trait distributions within a popula-
tion. Based on the literature, such changes would be
expected to increase traits associated with prosocial be-
haviour, which may lead to higher and more stable lev-
els of cooperation.

At the same time, behaviour is shaped by both in-
dividual traits and environmental factors, meaning that
the model remains a reduction. Nonetheless, it provides

a structured way to explore how changes in personal-
ity at the population level could influence cooperative
dynamics.
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