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Abstract. Healthcare policy making is complex, requiring both human expertise
and data-driven support. Agent-based Social Simulations (ABSS) provide a pow-
erful tool for testing the potential consequences of healthcare policy interventions
in a controlled environment. By integrating computational modeling with expert
knowledge, ABSS enable hybrid-human policy collaborations, where simulation
results support human decision-making. This approach facilitates policy refinement
and scenario analysis through participatory modeling, leading to more adaptive and
socially sustainable policies. We argue that ABSS enhances decision-making by
complementing simulation-based insights with qualitative expertise, enabling more
sustainable and evidence-based healthcare policies.

Keywords. Hybrid-Human Policy Collaboration, Healthcare, Agent-based Social
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1. Introduction

Healthcare systems are inherently complex as they include human behavior, emergent
social phenomena, constant socio-political and economic fluctuations, as well as insti-
tutional constraints. Hence, predicting and understanding potential policy outcomes is
challenging [1]. These challenges are further intensified by the high-risk nature of the do-
main, where real-life trials for assessing the consequences of health policy changes can
be unethical and/or politically unpalatable, thus limiting the maneuverability of policy
makers [2]. Healthcare and population health are in a state of flux [3]. Health, understood
as the complete physical, mental and social well-being, means there is always room for
improvement [4]. Thus, there is a constant need for monitoring existing and developing
new health policy interventions. In this context, Agent-based Social Simulation (ABSS)
can provide a unique means for hybrid-human policy collaboration.

ABSS is a simulation paradigm that is particularly well-suited for simulating social
interactions and adaptive behaviour [5]. In an artificial population, individuals are rep-
resented by (autonomous) agents with specific characteristics that imitate real-world hu-
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man behaviour. This enables in silico experiments in a controlled environment to insti-
gate potential consequences of interventions.

The unique potential of social simulations to facilitate public health policy became
apparent during the Covid-19 pandemic, where individual-based epistemic models were
used to analyse the potential effects of non-pharmaceutical interventions on the spread
of the virus [6]. There are manifold examples of social simulations used to inform pub-
lic health policy making [7], including SARS [8], chronic diseases and health condi-
tions [9], addiction [10] crisis interventions [11], obesity [12], and organ donation [13].
Moreover, applications exist that illustrate societal challenges such as socio-economic
inequalities in health [14] or effects of public health policies on health behaviours and
disease prevention [15]. Here, we build on this research and highlight the value of ABSS
for collaborative hybrid-human policy modeling in healthcare.

2. Collaborative Hybrid-Human Policy Modeling

Well-informed healthcare policy-making requires both human judgment and data-driven
support. ABSS enables a hybrid intelligence approach, where human expertise is en-
hanced through synthetic data from the simulations, which can provide insights into
large-scale interactions, uncover emergent phenomena, and optimize outcomes, there-
fore improving decision-making processes. Computer simulations provide a valuable al-
ternative to real-world experiments as they use models to create artificial systems that
imitate the actions and behaviour of real-world systems over time. Through this, sim-
ulations provide a testbed that allows for efficiently conducting what-if analyses, en-
abling more time- and cost-efficient experiments in a safe and controlled environment.
Results and insights from this artificial system can then be interpreted by policy actors,
enabling a better understanding of the real-world system’s behavior. Here, it is of utmost
importance to include ethical considerations and qualitative expert knowledge, factors
that simulations are not able to capture and provide.

Hybrid-human policy collaboration enables the development of more sustainable
policy interventions and strategies. Through continuous adjustments of the model and the
investigated scenarios based on real-world observations, developments, and needs, ABSS
becomes a mediator between stakeholders and policymakers. This enables a novel future-
focused approach to scenario thinking, facilitating risk assessment and identification of
potential societal threats.

From a public health perspective, this also provides an innovative approach for con-
sidering long-term temporal dynamics including socio-demographic changes such as an
aging population, urbanization, migration, lifestyle shifts, epidemics, as well as changing
health conditions and habits. It further enables stakeholders to engage in participatory
modeling and collaborative future making, ensuring policies are societally acceptable
and practically implementable [16]. In summary, we argue that hybrid-human policy col-
laboration facilitates policies that are more adaptable, resilient, and aligned with societal
values.
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