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1 Introduction
The last few decades have seen a rapid expansion
of empirical research on the therapeutic potential of
psychedelics. As a result, the global legal landscape
surrounding psychedelic use is shifting toward broader
access (Monte et al., 2024). Given emerging evidence
that these psychoactive substances can induce measur-
able changes in personality traits and the established in-
fluence of personality on behaviour, it is reasonable to
question how large-scale psychedelic use can affect so-
cial dynamics (Debevec-Kruse and Takáč, 2026). Our
prior work Debevec-Kruse and Takáč (2026) explored
the link between these domains and proposed a concep-
tual framework outlining how psychedelic-induced per-
sonality change may influence population-level coopera-
tion. This study builds on that foundation by operational-
ising the framework into a computational model and ex-
perimental design.

2 Methods
The proposed model is an agent-based model that ex-
amines how personality traits shape cooperative be-
haviour. Personality is operationalised using the Big Five
(OCEAN), and cooperation is modelled using the iter-
ated Prisoner’s Dilemma. The model follows a bottom-
up design, beginning with simple probabilistic agents
and incrementally introduces complexity. Consistent
with common incremental approaches in agent-based
modelling, this structure allows the effects of individ-
ual mechanisms to be easily isolated and interpreted.
The model is also intentionally modular and aims to al-
low mechanisms to be added or modified independently
without having to alter the core structure. Outputs in-
clude aggregate cooperation rates and behavioural dy-
namics between personality profiles over time. Based
on literature, personality bias is initially formalised as

b = c1O + c2C + c3E + c4A+ c5N,

where, as per Debevec-Kruse and Takáč (2026, Section
2.2), c1, c4 > 0; c4 > c1; 0 ≤ c3 < 1; c2, c5 < 0,
and c2 < c5. Implementation of the model will include a
series of experiments. As previously mentioned, the ex-
periments progressively introduce additional behavioural
mechanisms. Initial experiments will compare agents
that cooperate based on fixed probabilities, agents whose
behaviour is influenced by personality traits, agents us-
ing a set strategy, and combinations of these approaches,
in order to explore how individual differences may in-
fluence or deviate from purely strategy-driven behaviour.
To simulate psychedelic-induced change, a manipulation

phase will adjust agent personality traits based on evi-
dence linking psychedelic use most reliably to increased
Openness and reduced Neuroticism (Debevec-Kruse and
Takáč, 2026). This manipulation will be applied to all
personality-based models, allowing comparison of out-
comes before and after the simulated change. Addi-
tional simulations will use fixed populations, while oth-
ers will allow more successful agents to reproduce over
time, introducing evolutionary dynamics. This will al-
low emergent behaviour to be observed within a clearly
incentivised environment while also accounting for the
heritable nature of personality traits (Sanchez-Roige et
al., 2018). Interactions will also vary between random
encounters and spatial settings, where agents are more
likely to interact with nearby and more extroverted in-
dividuals. This component introduces a more realistic
interaction structure and will enable us to observe how
spatial organisation influences agent behaviour. Both the
baseline and psychedelic-manipulated personality con-
ditions will be examined within these evolutionary and
spatial variants.

3 Discussion
While outcomes are expected to vary between condi-
tions, psychedelic-induced personality changes are ex-
pected to produce emergent evolutionary effects and may
contribute to higher and more stable levels of coopera-
tion at the population level. Although the model remains
a reduction of complex human behaviour and the effects
of psychedelics, it provides a tractable and extensible
framework for exploring how personality shifts across a
population may shape social cooperation dynamics.
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psychedelics alter the fitness landscape of coopera-
tion? An experimental framework for an agent-based
model. In Kognı́cia a umelý život - Cognition and Ar-
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