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[1]: The Home Cook Model: A Microsimulation Approach 
to Reducing Household Food Waste 
Larissa L. Lima, Caterina Rettore, Ernesto Carrella, Markus Grendstad Rousseau, Filippo 
Pini, Matteo Vittuari, Patrycja Antosz 

Households are responsible for 60% of the generation of food waste. In this paper, we 
present the Home Cook model, a microsimulation developed to reproduce households' 
behavior in purchasing, stocking, and consuming food. The model allows the simulation of 
diAerent scenarios to evaluate strategies and behaviors that can generate more or less 
food waste. The results presented in this research highlight how eating habits, preferences 
for perishables, behavior regarding best-before dates, stocking food behavior, and grocery 
shopping frequency influence food waste generation. The behavior of households regarding 
the best-before dates was the most influential factor in the generation of food waste in the 
simulations. The model is flexible enough to be adapted to diAerent contexts and scenarios 
and help guide decision-making interventions to tackle food waste at the household level. 

[2]: Some considerations on the epistemology of modeling 
sustainability 
Martin Neumann 

Socio-ecological modeling is an epistemic tool to foster sustainability. From a more 
theoretical perspective, this extended abstract examines the possibility of sustainable 
cognition, by referring to the biosemiotic concept of Umwelt. It is argued that that 
empirically as well as theoretically the human Umwelt is growth stable. The human Umwelt 
enables the survival of human populations all over the world and beyond. However, this 
questions the possibility of an epistemic tool to foster sustainability. In an environment 
with limited resources out-competition generates conditions for growth as a success 
criterion, which opens up the possibility of a success trap. However, from within a growth 
oriented it might be impossible to identify whether growth might be a wrong success 
criterion, as this criterion is self-referential: an alternative success criterion need to out-
compete a growth success criterion, thus need to be proven by growth success. The more 
practical consequence for an epistemic tool to foster sustainability is that on the one hand, 
socio-ecological modeling is inevitable for dealing with current environmental challenges. 
On the other hand, as a technological artifact that constitute the human Umwelt, socio-
ecological modeling might contribute to running further into the success trap in the long 
term. 

https://surfdrive.surf.nl/files/index.php/s/KeAX9823XtlHNbF
https://surfdrive.surf.nl/files/index.php/s/C7vQdq7OoLsqj1Y
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[3]: Water pricing schemes: an agent-based simulation 
Michael Neugart, Vahideh Sotoudehmollashahi 

Water scarcity remains a significant global concern and forces policymakers to explore 
strategies to promote conservation. One approach relates to altering pricing schemes and 
a shift from uniform rates to block tariAs, such as increasing block rates (IBR) and 
decreasing block rates (DBR). Empirical studies, however, reveal mixed results regarding 
the eAectiveness of block rates for water conservation. Addressing the lack of consensus 
in the literature, this study uses an agent-based model (ABM) of the German residential 
water market to examine the impact of shifting from uniform pricing to block rate structures 
on both water consumption and household water bills. Results show that IBR reduces total 
water consumption, while DBR increases it. Additionally, findings highlight redistributive 
eAects of shifting from uniform rates to block tariAs: IBR tends to lower bills for smaller 
households, while DBR benefits larger ones. Overall, while the eAects appear to be 
relatively small, diAerent water pricing schemes alter water consumption and have 
redistribute consequences. 

[4]: MEET-eaters: An agent-based model of food 
consumption practices at the household level 
Christa Blokhuis, Gert Jan Hofstede, Gary Polhill, Marga Ocké, Emely De Vet 

A dietary shift towards more plant-based foods is increasingly recognized as crucial for 
human and planetary health. This study explores the overconsumption of animal proteins 
in the Netherlands by simulating interactions between food outlet assortments and 
household food decisions within a social practice framework. An agent-based model was 
developed, incorporating both physical and social aspects of the food environment. The 
study examines the impact of converting a subgroup’s diet to vegan, varying target group 
(random, low status, high status), group size, and intervention duration. Results indicate 
that target group size alone does not explain changes in vegan meals cooked; high-status 
groups, despite being smaller, exert just as much influence compared to low status and 
random groups. Intervention duration shows no clear eAect. Future research should test 
shorter intervention periods for potential tipping points, assess impacts on other key model 
outcomes, and apply statistical analysis to quantify intervention eAectiveness. 

https://surfdrive.surf.nl/files/index.php/s/KVoVrD2BQ2KW9Cp
https://surfdrive.surf.nl/files/index.php/s/EpDxFSRWC5Yo7aZ
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[5]: Uncovering Social and Environmental Outcomes of 
Urban Transport Policies via Agent-Based Models 
Tabea Sonnenschein, Simon Scheider, Ardine De Wit, James Woodcock, Roel Vermeulen 

Urban transport policies can significantly influence environmental exposures and public 
health, but their eAects are often uneven due to local demographic and spatial variability. 
This study applies a spatial agent-based model (ABM) to simulate and evaluate the social 
and environmental outcomes of transport interventions in Amsterdam. Three intervention 
types are modeled: a 2019 parking price increase (empirically validated as a natural 
experiment), future no-emission zones planned for 2025 and 2030, and two variants of a 
transformative "15-minute city" scenario. The ABM integrates a geo-referenced synthetic 
population, transport behavior and time-use data, a microscale NO₂ pollution model, and a 
life table-based health impact assessment framework.  Results show that the 2030 no-
emission zone leads to the greatest health gains—over 30,000 life years gained (LYG) per 
100,000 population—through reductions in air pollution and increases in active transport. 
However, these benefits are unequally distributed, favoring more aAluent central-city 
residents. The 15-minute city scenarios reduce travel times but also decrease physical 
activity, especially cycling, leading to potential net health losses unless compensated by 
non-transport physical activity. The parking price intervention results in moderate 
reductions in car use and NO₂ exposure, with modest health gains.  The study highlights the 
potential of ABMs to uncover both intended and unintended eAects of urban interventions. 
It also emphasizes the need for empirical validation, spatial detail, and equity 
considerations in policy design to ensure health-promoting, sustainable urban futures. 

[6]: Every opinion dynamics model is a class of equivalent 
models 
Dino Carpentras, Michael Quayle 

While more and more opinion dynamics models have been developed along the years, 
many researchers have wondered on the possibility of finding some unified model or 
framework. At the same time, some research from psychometrics has showed how social 
simulations may be aAected by the non-linear transformations due to scale change, which 
can introduce mas-sive uncertainties on models’ outcome. In this article we explore scale 
transformations by showing how diAerent models can actually become the same model 
under a scale transformation. Meaning that one model M1 studied on scale S1 is identical 
to another model M2 when studied on a scale S2. As an example, we show the equivalence 

https://surfdrive.surf.nl/files/index.php/s/NLSiSrV9xODbB8h
https://surfdrive.surf.nl/files/index.php/s/GD15vXj3hdHceHH
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of various models developed by Hegselmann and Krause by using both mathematical 
equivalence and simulations. This study shows how each model can be thought as a class 
of equivalent models. Such an approach is useful both for unifying diAerent models and, 
especially, for studying how some of these models could be combined with empirical data. 

[7]: Policy package discovery using the patient rule 
induction method (PRIM) applied to circular business 
models 
Ryu Koide, Patrick Steinmann, Gabriel Sher, Shinsuke Murakami, Jaco Quist, Emile J. L. 
Chappin 

A transition to a circular economy requires early-phase decision support to discover robust 
policies leading to sustainability targets. Scenario discovery is a powerful tool for exploring 
parameter spaces using agent-based modelling (ABM), but its existing application is 
predominantly focused on investigating uncertainty scenarios. However, in a circular 
transition, numerous combinations of policy levers (policy packages) are possible, and 
thus, using this method to explore policy lever spaces could be useful. In this study, we 
adopt an ABM of circular business models to apply the patient rule induction method 
(PRIM) to explore policy lever spaces and identify decision-relevant policy packages. Our 
preliminary analyses show that this approach could discover policy package(s) achieving 
circularity (e.g. product lifetime extension) and decarbonisation targets (e.g. greenhouse 
gas emission reduction). We also demonstrate that the approach could identify risky policy 
package(s) causing backfire eAects (i.e. unexpected increase in emissions), considering 
uncertainty factors. 

[8]: Sensing for Trust and Trustworthiness in 
Organizational Decision-Making: An Agent-based Model 
Friederike Wall 

In situations of collection action, aligning the behavior of the collective’s members with the 
collective’s objectives is a prevailing issue studied in various domains of social science, 
including sociology and organization studies. Prior research suggests that members’ 
mutual trust could significantly contribute to resolving collective action problems. This 
paper aims to contribute to this field of research by showcasing the potential of agent-
based modeling for integrating mutual trust in agents’ decision-making behavior.  The 

https://surfdrive.surf.nl/files/index.php/s/qL09S9TtSZxl9Lo
https://surfdrive.surf.nl/files/index.php/s/8Xy7OjelxB0snxc
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paper introduces an agent-based model to study the emergence of trust and its 
performance eAects when contracts cannot govern all task elements assigned to 
subordinate decision-makers in hierarchical organizations. As for the theoretical basis, the 
paper builds on the renowned integrated trust model of Brower, Schoorman, and Tan. The 
agent-based model builds on the framework of NK fitness landscapes. The simulation 
results underpin that mutual trust among agents can significantly contribute to 
coordination and, thus, enhance the organization’s performance. Moreover, the results 
suggest an interesting “leveraging eAect” of additional pieces of information on parties’ 
trust and performance due to the mutual trust they induce – though moderated by the 
complexity of interactions. The results also indicate that increasing the probability of 
detecting the not-contracted performance aAects the emerging trust of contracting parties 
asymmetrically. 

[10]: Artificial Utopia: Simulation and Intelligent Agents for 
a Democratised Future 
Yannick Oswald 

Prevailing top-down systems in politics and economics struggle to keep pace with the 
pressing challenges of the 21st century, such as climate change, social inequality and 
conflict. Bottom-up democratisation and participatory approaches in politics and 
economics are increasingly seen as promising alternatives to confront and overcome these 
issues, often with ’utopian’ overtones, as proponents believe they may dramatically 
reshape political, social and ecological futures for the better and in contrast to 
contemporary authoritarian tendencies across various countries. Institu- tional specifics 
and the associated collective human behavior or culture remains little understood and 
debated, however. In this article, I propose a novel research agenda focusing on ’utopian’ 
democratisation eAorts with formal and computational methods as well as with artificial 
intel- ligence – I call this agenda ’Artificial Utopia’. Artificial Utopias provide safe testing 
grounds for new political ideas and economic policies ’in-silico’ with reduced risk of 
negative consequences as compared to testing ideas in real-world contexts. An increasing 
number of advanced simula- tion and intelligence methods, that aim at representing 
human cognition and collective decision- making in more realistic ways, could benefit this 
process. This includes agent-based modelling, reinforcement learning, large language 
models and more. I clarify what some of these simula- tion approaches can contribute to 
the study of Artificial Utopias with the help of two institutional examples; the citizen 
assembly and the democratic firm. 
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[11]: Flood Risk as a Market Signal: Modeling the 
Distributional Impacts of Adaptation Strategies in Housing 
Markets 
Asli Mutlu, Tatiana Filatova 

Adaptation to climate change has never been more urgent. The literature is full of examples 
when public (adaptation) action might create unintended consequences, for example, for 
individual risk perception and private actions. It is also well-known that people rarely 
understand risks objectively, implying that their choices are guided by biased risk 
perceptions. However, it remains unclear how these diAerent eAects interact and whether 
overall cumulative risks are reduced. This paper presents an agent-based model of a 
housing market to examine how alternative climate adaptation policies—traditional 
defenses and Nature-based Solutions (NbS)—interact with households’ biased risk 
perceptions, behavior, and aAordability. We extend our existing housing market agent-
based model (Anonymized for review) to fit the Dutch context, enhancing it with a new 
negotiation algorithm, updated decision-under-risk behavioral model, and new empirical 
data on both housing prices and individual risk perceptions. Our simulations reveal that 
while NbS enhance resilience and environmental quality, they may also drive 
socioeconomic exclusion if access is not regulated. Traditional defenses reduce exposure 
but have a limited eAect on spatial inequality. Our results unveil complex interactions 
between behavior and markets, highlighting that flood risk acts not only as a hazard but as 
a market signal shaped by individual perceptions and existing institutions. Equitable 
adaptation requires integrating physical protection with policies addressing aAordability 
and behavioral dynamics. 

[13]: Accounting for environmental awareness in wheat 
production through Life Cycle Assessment 
Gianfranco Giulioni, Edmondo Di Giuseppe, Arianna Di Paola 

The paper aims at modeling the decision process of artificial farms populating an agent 
based-model for the Italian wheat production system. The decision process is based a 
mathematical programming model with which farms (i.e., agents) decide the target yield 
(production per hectare) and the mix of inputs needed to obtain such production, namely 
1) the use of fertilizers, 2) the use of herbicides, and 3) the use of pesticides. Agents are 
made aware of the environmental impacts of the traditional production technique by 
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informing them of the Endpoint indicator of the ReCiPe 2016 methodology. Knowing the 
``Disability Adjusted Life Years'' (DALY) and the number of species lost per year will allow a 
more balanced decision on production techniques. 

[14]: Modelling how school experiences shape outcomes 
for disadvantaged students: an agent-based model 
Emma Knight, Tegan Cruwys 

The final years of high school are critical for the social and educational development of 
Australian youth. However, these years can be challenging for students from disadvantaged 
backgrounds, who tend to experience worse wellbeing and educational outcomes 
compared to their more advantaged peers. Students’ experiences during the final years of 
school, and thus their outcomes, are shaped by several interrelating and cyclical 
processes, including school climate, school identification, wellbeing, and academic 
performance. In the current study, we develop an agent-based model (ABM) representing 
how students from disadvantaged compared to more advantaged backgrounds experience 
the final years of schooling, and how their experiences shape outcomes over time. We built 
the ABM in NetLogo and initialised the model with a sub-sample of data from the 
Longitudinal Surveys of Australian Youth (LSAY), including indicators of disadvantage, 
academic performance, belonging, wellbeing, and school perceptions. We present 
predictions about the trajectories of school identification, school climate, academic 
performance and wellbeing for disadvantaged compared to advantaged students. Next 
steps involve validating the model against LSAY data and running simulations testing 
hypothetical interventions, to better understand how we can improve educational 
outcomes for disadvantaged students, thus helping them to exit entrenched disadvantage. 

[15]: Beyond homes: Agent-Based Modelling of Energy 
Use of Slum dwellers 
Yulan Sheng, Sumedha Basu, Catherine Bale 

Climate change has disproportionately impacted urban populations. Slum households, 
which comprise nearly 40% of the urban demographic, are bearing significant risks. Yet, 
these communities remain underrepresented in existing research. This study seeks to 
address this critical gap by developing an agent-based model that reflects the distinctive 
cooling practices of slum residents, drawing on lived experiences from households in Pune, 
India. In contrast to existing models that centre on indoor HVAC usage, the proposed ABM 
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aims to capture the critical role of passive and nature-based cooling strategies, such as 
outdoor shading, community cooling centres, and the communal sharing of resources. The 
model simulates individual energy decisions shaped by socioeconomic constraints, urban 
form, and peer influence under dynamic conditions. By enabling policy scenario testing, 
the proposed model oAers a means to evaluate outcomes in terms of equity, energy 
consumption, and thermal comfort. Ultimately, this research contributes to just energy 
transitions by oAering a spatially grounded, socially nuanced simulation of slum-specific 
energy behaviours. 

[16]: Exploring the use of meal delivery services and 
dietary implications through agent-based modelling 
Laura Oostenbach, Lukar Thornton 

Ready-to-eat meal delivery services have become increasingly popular in recent years, 
with implications for food behaviours and dietary patterns. The decision to use these 
services emerges from complex interactions between individuals, their social networks, 
and the food environment. Agent-based modelling (ABM) provides an advanced approach 
to capture these interactions. We aim to develop an ABM to simulate patterns of meal 
delivery use and its impact on diet quality over time in a stylised urban environment. The 
model represents a mid-sized, stylised city and includes two types of agents: individuals 
and out-of-home food stores (e.g., restaurants, fast food outlets). The use of meal delivery 
services (yes/no) is influenced by personal context, social influences, and the out-of-home 
food environment. Personal context includes household income (low/medium/high), living 
status (living alone/with others), access to fresh food (low/medium/high), kitchen 
conditions (limited/enough space for cooking), preference for home cooking (yes/no), 
perceived time scarcity (rarely/sometimes/often), and digital literacy (low/medium/high). 
Social influences come from the behaviours of both proximal networks (i.e., closest friends 
and relatives) and the broader community (i.e., others in the neighbourhood). The out-of-
home food environment also aAects behaviour, with stores varying in the healthfulness of 
their options (proportion of healthy vs unhealthy options) and whether they oAer delivery 
services (yes/no). Together, individual behaviour and the healthfulness of available food 
options influence diet quality, measured on a continuous scale from 0 (unhealthy) to 1 
(healthy). The first step in developing the ABM is to explicitly describe these processes in a 
conceptual model, based on theories, empirical evidence, and expert opinions. This 
conceptual model will then be translated into algorithms to build the ABM, which will be 
implemented in NetLogo. The main outputs of the model will be the prevalence of meal 
delivery usage and diet quality over time. Each iteration will represent one week, with 
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simulations running over a 10-year period to examine long-term patterns. By August 2025, 
we will be able to present the finalised conceptual model as well as the visual Overview, 
Design concepts, and Details protocol (vODD) of the model. This ABM will explore the 
emergence and evolution of meal delivery services usage and its eAects on diet quality. By 
simulating interactions between individuals, social norms, and food stores, the model 
contributes to the growing body of research on ABM in public health. The model will be 
made open-source and available for use or extension by other researchers. 

[17]: Proposal of a Persona Creation Methodology Using 
IGA and Generative AI for Convincing Gaming Simulations 
Nagomi Sakai, Shingo Takahashi, Akinobu Sakata 

In social policy design, involving stakeholders in the modeling process is essential to 
ensure the validity and acceptability of policy simulations. In this paper, we propose a 
methodology for creating realistic citizen personas for gaming simulations with the aim of 
enhancing stakeholders’ conviction. We conducted long interviews in Kamo City, Niigata 
Prefecture, and manually created prototype personas reflecting attributes, behavioral 
patterns, and values of citizens for a gaming simulation experiment. The results of the 
prototyping revealed diAiculties in ensuring representativeness, subjective bias against 
persona consistency, and issues in balancing latitude and specificity. To resolve these 
issues, we propose a new persona creation methodology using an interactive genetic 
algorithm and generative AI. By enabling the creation of realistic personas that involve 
stakeholders, we contribute to increasing stakeholders’ sense of conviction to the social 
policy design using social simulation. 

[18]: Identifying Latent Intentions via Inverse 
Reinforcement Learning in Repeated Linear Public Good 
Games 
Carina I Hausladen, Marcel H Schubert, Christoph Engel 

Robust results from public good games continue to defy theory. Uncertainty about the 
distribution of social preferences can explain first round contributions, but not the variance 
of contribution patterns in repeated play. Using a large-scale dataset (50,390 observations 
from 2,938 participants) we address this gap with two methodological contributions. First 
we propose a clustering approach (dynamic time warping) that reflects the nature of the 
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data: it is two-dimensional, relating choices to experiences; and it allows changes to occur 
at idiosyncratic points of time. Second we refrain from constraining dynamic reactions to 
predictions derived from static social preferences. Instead, we treat reward function design 
as an estimation problem, using Inverse Reinforcement Learning to model behavioral 
patterns as discrete switches between latent intentions. This approach reveals that 
apparently noisy behavior in social dilemmas can be systematically explained as 
fluctuations between distinct latent intentions. Our framework successfully accounts for 
behavioral patterns previously categorized as noise, providing a new paradigm for 
understanding dynamic decision-making in social dilemma games. 

[19]: Bicchieri’s Social Norm Theory in Agent-Based 
Models: A Systematic Literature Review 
Leon Grothmann, Christian Stindt, Matthias Meyer 

Cristina Bicchieri’s Social Norm Theory is a prominent framework in social sciences for 
explaining how shared expectations drive individual actions. To analyze the dynamics of 
social norms, Agent-Based Models (ABMs) have proven to be a valuable tool. However, 
translating narrative social science theories into ABMs often depends on the author’s 
interpretation of the theory, leading to varied formalizations. This paper investigates how 
Bicchieri’s theory is formalized in ABMs through a systematic literature review of 956 
articles. Our analysis reveals substantial variability in formalization across studies, 
including diAerences in decision rules, network configurations, and norm cue 
implementation. We argue that unified building blocks are essential for enhancing the 
reproducibility and comparability of ABMs, and we contribute to this eAort by synthesizing 
existing approaches. 

[20]: The Ugly Side of Communication: An Agent-Based 
Simulation of the E`ect of a Disinformation Campaign on 
Innovation Di`usion 
Frederik Tolkmitt, Christian Stummer 

Innovation diAusion emerges as a result of consumers’ individual adoption decisions over 
time. In our research, we are interested in the eAect of consumers’ uncertainty regarding a 
new product’s performance (or value proposition), in particular due to insuAicient or 
ambiguous information, which may prompt them to postpone their adoption decisions. In 
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our innovation diAusion model, we therefore account for information received through 
three types of communication, which we refer to as the good, the bad, and the ugly. 
Information from good communication has a positive inclination toward the product, often 
resulting from satisfied customers sharing their experiences. Conversely, bad 
communication conveys negatively biased information, typically arising from customer 
dissatisfaction. While these two types are usually based on the actual performance of the 
product at hand, the third type is not. Ugly communication is used as part of a 
disinformation campaign launched by a competitor who tries to undermine the perceived 
product performance or at least to increase uncertainty among potential consumers. It can 
significantly delay or even prevent consumers’ from adopting the product, ultimately 
benefiting the initiator. Such a disinformation campaign can take various forms: it can 
target diAerent numbers and groups of consumers (e.g., highly connected opinion leaders), 
it can occur for varying durations and at diAerent times during the diAusion process, and it 
can impart diAerent information with diAerent levels of trustworthiness. In order to gain 
insights into the eAect of disinformation campaigns as well as of possible 
countermeasures, we set up an agent-based simulation in which heterogeneous consumer 
agents are connected with each other in a social network and, in the course of a simulation 
run, receive information, accordingly adapt their perception of the new product’s 
performance, and react to uncertainty arising from ambiguous information. Through this 
simulation, we can test various forms of disinformation campaigns alongside possible 
response strategies from the producer. 

[21]: Beyond Economic Factors: Agent-Based Modeling of 
Ukrainian Refugee Decision-Making 
Artem Serdyuk 

The study presents an agent-based model of war-induced migration that simulates refugee 
decision-making by integrating stress theory, prospect theory, and social network 
dynamics. Calibrated with Ukrainian refugee survey data (2014-2025), our model evaluates 
policies facilitating refugee return—an understudied aspect of war-induced migration. 
While safety concerns drive initial displacement, our analysis shows that return decisions 
are increasingly influenced by economic opportunities, infrastructure restoration, and 
psychological adaptation to host communities. Results indicate that economic incentives 
alone are insuAicient to stimulate substantial refugee return, particularly after prolonged 
displacement, suggesting the need for comprehensive approaches to post-conflict 
repatriation policies. 
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[22]: Learning about polarization from simulation: a 
comparative analysis of four models 
Emma Baillie, Wally Smith, Nicholas Geard 

Polarization of online communities is an increasing societal concern. A range of simulation 
models of the factors that contribute to opinion polariza-tion have been proposed, but the 
lack of common framing make it diAicult to discern the key drivers. This paper uses a 
comparative analysis of four models, each based on a diAerent theory of human behaviour, 
to identify key drivers of polarization. Using a framework which allows for the separation of 
opinion-based and network-based factors, we analyse the dynamics of opin-ion change of 
each model, both in their initial published configurations and in combination with each 
other. We observe three common factors that con-sistently drive polarization: reactivity to 
divergent opinions, partisanship and network fragmentation due to formation of tightly 
linked “friends of friends” networks. In combination, these drivers give rise to two distinct 
pathways to polarization: a reactivity/fragmentation pathway and a partisan connection 
pathway. We discuss the implications of identifying these drivers and path-ways for 
mitigating polarization. 

[23]: The benefits and challenges in combining ABM and 
LCA to assess the environmental impacts of the circular 
economy: a systematic review 
Paul Carrey, Eleonore Loiseau, Pierre Jouannais, Arnaud Hélias 

Life Cycle Assessment (LCA) is a standardized and widely adopted method-ology for 
evaluating the environmental impacts of circular economy strate-gies from a life cycle and 
multicriteria perspective. However, traditional LCA approaches are largely static and often 
fail to account for socio-economic dynamics that can generate indirect or rebound eAects. 
These limitations may obscure unintended consequences such as pollution shifts or 
demand-side feedbacks. Agent-Based Modeling (ABM), as a nonlinear and bottom-up 
simulation approach, oAers a promising complement to LCA by modeling individual 
behaviors and interactions to uncover emergent system-level out-comes. This makes ABM 
particularly eAective for studying the complex so-cio-environmental mechanisms that 
influence the deployment and perfor-mance of circular economy strategies at the meso 
scale.  This study presents a systematic review of recent literature where LCA and ABM 
have been used in tandem. The review focused on the past five years, reflecting the growing 
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interest in this coupling. Using the PRISMA method, 30 relevant case studies were 
identified and analyzed using a criteria grid based on the ISO 14040/14044 standards for 
LCA and the ODD protocol (Overview, Design concepts, Details) for ABM. Attention was 
also given to agent decision-making, particularly where the extended ODD+D protocol was 
applied to capture socio-ecosystem dynamics. Operational aspects such as model reuse, 
software choices, and data sources were also evaluated.  Computationally, the reviewed 
models varied form houses to countries, sim-ulating from a few to thousands of agents 
over timeframes ranging from a single day to 60 years. Scenarios compared—typically two 
to nine per study—included local sensitivity analyses (e.g., varying subsidies) or struc-tural 
shifts (e.g., electrifying transport fleets). While ABM allows dynamic representation of flows 
and behaviors, few studies leveraged this to represent the timing of emissions or evolving 
environmental impacts. Most assess-ments still relied on attributional LCA methods, with 
consequential ap-proaches remaining rare.  Behavioral representations were often limited 
to economically rational agents and spatial considerations, with little attention given to 
social or environmen-tal influences. However, environmental aspects were rarely taken 
into ac-count in the decision-making process. In facts, most papers only computed LCA 
results at the end of the simulation, which does not allow for feedback loops. Lastly, few 
papers used decision theories from the social sciences, such as planned behavior, which 
is common in other fields. Nevertheless, in-teresting approaches have implemented 
imperfect decision-making (i.e. bounded rationality agents) in order to represent more 
realistic circular econ-omy behaviors.  Despite these limitations, ABM-LCA coupling 
demonstrates strong potential for modeling adaptive socio-ecosystems and supporting the 
development of targeted policies. To unlock this potential, future work should integrate 
more realistic decision-making processes, increase use of consequential LCA, and adopt 
ABM formalism systematically to improve model reusability and in-terdisciplinary 
collaboration. 

[25]: Unraveling the Role of Vulnerability and Norm 
Compliance in Societal Preparedness in Health Crises 
Teng Li, Francesca Giardini 

This study investigates how vulnerability and norm compliance interact to shape societal 
preparedness during health crises. Using an agent-based modeling (ABM) approach, we 
simulate individual opinion formation and dynamics towards compliance with health 
recommendations within vulnerable and non-vulnerable groups. The model explores how 
variations in health literacy and social network structures influence the convergence of 
compliance behavior over time. Our results show that in the absence of institutional 
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intervention, opinions tend to converge around the initial majority, with vulnerable 
populations—characterized by lower health literacy—gravitating toward non-compliance. 
Higher network density accelerates convergence but does not alter final opinion 
convergence. To assess the impact of institutional communication, we introduce an 
institutional agent promoting compliance and test the eAect of varying trust levels. 
Findings suggest that moderate trust in institutions can significantly improve compliance 
rates among vulnerable groups, whereas very high trust may lead to opinion polarization. 
The study underscores the importance of tailoring public health strategies to account for 
structural vulnerabilities, trust asymmetries, and social dynamics, oAering insights for 
more equitable and eAective health crisis preparedness. 

[26]: Proposing an Indicator Using Gaming Simulation for 
the Validation of Agent Behavioral Model in City Policy-
Making 
Chihiro Nagai, Akinobu Sakata, Shingo Takahashi 

Evaluating city policies using Agent-Based Simulation (ABS) and Gaming Simulation (GS) 
before implementation is considered eAective. The validation of ABS is necessary to 
demonstrate that the simulation results are reliable. However, real data for validating agent 
behavioral models are often diAicult to obtain, as they consist of logs from individuals' 
daily lives. To address this problem, we considered extracting action sequences as the 
stylized fact for validation from action sequences, which are logs of GS players' actions. We 
define the stylized fact as the general behavioral tendency confirmed in many cases. 
Therefore, for the purpose, we proposed the indicator to obtain the common parts of action 
sequences made under the same conditions of GS. In order to obtain the action sequence, 
GS was constructed by converting from ABM using UML. The scores obtained from the 
indicators were analyzed for each persona, and suggestions regarding creating personas 
were derived. 

[27]: Teaching agent-based modelling online – lessons 
learnt 
Nina Schwarz, Laura Cray, Ellen-Wien Augustijn, Yue Dou 

Agent-based modelling (ABM) is taught in many courses. Here, we reflect on the stepwise 
development, implementation and evaluation of what ultimately became two courses: an 
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online and self-paced, openly accessible course (MOOC) on ABM basics and an online 
synchronous advanced course with teacher interaction. Both were developed based on a 
hybrid (online and face-to-face) course. 

[28]: Who gets to be good? Informal networks, 
performance evaluations, and emergent capability 
inequality in organizations 
Stephan Leitner 

Despite numerous organizational commitments to equality, ethnoracial inequality remains 
persistent in practice. This paper investigates how biased performance evaluations and 
informal organizational networks jointly contribute to the emergence of inequality in 
individual capabilities. To analyze these dynamics, an agent-based model of a stylized 
organization in which performance evaluations (biased or unbiased) and informal peer 
interactions co-evolve over time is proposed. Simulation results reveal that, at the macro 
level, enabling informal communication can enhance overall organizational performance. 
However, at the micro level, informal exchanges substantially amplify inequality when 
evaluations are biased. In such cases, inequality becomes self-reinforcing through the 
interaction of biased assessments and informal resource sharing. This paper makes two 
contributions. First, it reproduces empirically observed patterns of inequality, oAering a 
form of model validation. Second, it highlights a fundamental ethical dilemma 
organizations may face: performance improvements can come at the cost of equality. 

[29]: Sense and Stochasticity: Participatory Inverse 
Structural Calibration for Behavioural Insights 
Lukas Schubotz, Emile J. L. Chappin, Geeske Scholz, Gerdien De Vries 

Structural variation of Agent-Based Models (ABMs) are often omitted, and model output 
analysis is limited to the eAects of parameter changes and result volatility due to seeding. 
Techniques such as participatory modelling, however, would greatly benefit from being 
able to evaluate related, structur- ally altered models that each represent conceptually 
diAerent assumptions. Being able to consider these may scrutinise ABMs, their validity, 
and their robustness for decision support, behavioural insights, and policy evaluation. In 
this study, we demonstrate a workflow to generate, conceptualise, test, and evaluate 
model alternatives through the help of domain experts. We showcase our method by 
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studying the charging behaviour for electric vehicles in three Dutch urban areas. However, 
as of this time, results are still being generated and evaluated. 

[30]: The GENSIMO Platform for Social Insurance Scheme 
Modelling and Systematic Policy Experimentation 
Fjalar J De Haan, Jason Thompson 

We present the GENSIMO platform for social insurance scheme modelling. After laying out 
the agent-based architecture of the platform, we discuss the various agent processes in 
some detail. Then we discuss several ways GENSIMO can be used to run simulations and 
how the results can be visualised. In particular, we discuss how GENSIMO can be used for 
exploratory modelling of the `policy space', in contrast to simulating a small number of 
isolated policy settings. 

[31]: Parameter Estimation Methods for Economic Agent-
based Modeling - A Systematic Literature Review 
Lennart Fischer 

Agent-based modeling (ABM) is an appropriate modeling framework for analyzing complex 
systems with emergent behavior. Model calibration through parameter estimation plays a 
crucial role in building relevant models. This paper presents a systematic literature review 
(SLR) of parameter estimation methods used in ABM, synthesizing findings across 
disciplines with a focus on their applicability in economic contexts. The review identifies 
and categorizes key components of the estimation process: fitness functions, sampling 
strategies, optimization algorithms, and the use of surrogate models. Both frequentist and 
Bayesian approaches are represented, with methods ranging from error-based fitness 
metrics to metaheuristic optimization and Bayesian inference techniques. Practices for 
evaluating these methods vary widely in the literature sample, with many studies 
combining synthetic and empirical data, but lacking standardization, particularly in 
reporting estimator properties and computational budgets. The availability of source code 
and software implementations is limited, hindering reproducibility and practical 
application. General recommendations emerge regarding the adoption of systematic 
sampling techniques and more transparent evaluation protocols. This review highlights the 
methodological diversity in parameter estimation in ABM and reveals gaps in 
standardization and comparability. More rigorous and transparent evaluation of parameter 
estimation in ABM is needed to advance the field. By integrating findings from diAerent 
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fields, the paper contributes to a comprehensive overview of current practices and outlines 
ways to improve parameter estimation in ABM. 

[32]: The emergence of polarised groups through source 
filtering 
Fredrik Jansson, Anandi Hattiangadi 

Societies worldwide often display multi-dimensional ideological divides that extend across 
unrelated topics, from environmental policy to vaccine safety. Existing explanations for 
such polarisation sometimes hinge on strong assumptions (e.g., irrational learning, 
negative updating) or yield weaker forms of disagreement. In contrast, we develop a 
computational framework showing how source filtering – in which agents accept or reject 
new beliefs based on their trust in the information source – can drive beliefs to cluster into 
tightly correlated, opposing packages, even when those beliefs are intrinsically unrelated. 
This correlation turns beliefs into signals of emerging group identities. By comparing this 
with content filtering, where agents focus on a belief’s intrinsic coherence, we find that 
source filtering more readily generates two dominant, polarised "camps". Our 
mathematical models and agent-based simulations confirm that random interactions can 
quickly yield stark polarisation, suggesting a mechanism akin to algorithmic bias on social 
media platforms (e.g., collaborative filtering) that may further reinforce these ideological 
bundlings. This suggests that platform-driven interactions can systematically bundle 
otherwise unrelated viewpoints and exacerbate polarisation at scale. 

[33]: Assessment of Stakeholder Engagement in Gaming 
Simulations conducted in SPD 
Natsuki Nambu, Shingo Takahashi, Akinobu Sakata 

In evaluation of social policies, it is diAicult to secure stakeholder involvement, which is 
crucial for gaining stakeholders’ “nattoku” for policy decisions. The Japanese word 
“nattoku” means the feeling which has complex meaning of a sense of agreement, 
convincing, or satisfaction, A Societal Prototyping Design (SPD) project is being developed 
to address this. This approach leverages Agent-Based Simulation (ABS) to visualize 
multiple policy scenarios with high precision, enhancing policy credibility. However, 
beyond simulation, co-creation with stakeholders is essential to ensure stakeholder 
accreditation, yet no established method exists to evaluate the degree of co-creation. 
Stakeholder engagement, defined as mutual commitments of the organization and its 
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stakeholders in creating value and trust and achieving long-term and satisfying 
relationships, serves as the foundation of co-creation. No specific methods for evaluating 
stakeholder engagement have been proposed. This research focuses on Gaming 
Simulation (GS), the co-creation process in SPD, and aims to develop a measurement 
index for engagement in GS. This index will provide a structured approach to assessing 
stakeholder participation, contributing to more eAective and convincing policymaking. 

[34]: Investigating The Impact of Carbon-Neutral Lifestyle 
Changes on Urban Heat Stress Exposure: An Agent-Based 
Modeling Approach 
Deniz Sirin, Peter HoUmann, Jürgen ScheUran 

Our study explores the potential impacts of adopting carbon-neutral lifestyle changes on 
urban heat stress exposure by using an Agent-Based Model (ABM). The model integrates 
various geospatial datasets for an accurate representation of urban morphology, and 
brings together two detailed decision-making frameworks to simulate daily activities and 
transport mode choices of urban dwellers. Our research aims to address two key gaps: the 
limited focus on urban areas in studies on lifestyle changes for climate mitigation, and the 
lack of consideration for potential impacts of lifestyle changes on the health and well-being 
of urban dwellers. Preliminary results indicate that the ABM can eAectively simulate 
activity patterns and mobility choices. We will couple our ABM with a high-resolution urban 
climate model (PALM-4U), and run several carbon-neutral lifestyle change scenarios for 
evaluating the change in urban heat stress exposure of diAerent socio-demographic 
groups. Ultimately, we aim to showcase an ABM which could support urban decision-
makers in climate action planning. 

[35]: Social influence and norms as levers for 
transformational household adaptation to climate change 
Thorid Wagenblast, Amineh Ghorbani, Martijn Warnier, Tatiana Filatova 

The eAects of climate change are increasingly felt across the world. These developments 
call for more transformational adaptation as incremental adaptation cannot keep up with 
the changing environment. One form of transformational adaptation is the mass and 
speedy uptake of private adaptation measures by households. Such positive tipping could 
be triggered by dynamics arising from social network interactions and social norms.  Here 
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we present a novel agent-based model (ABM) of household climate change adaptation to 
investigate when and how social influence can serve as a lever for transformational 
adaptation. Grounded in solid theoretical and empirical micro-foundations, our modeling 
explores the emergence of positive social tipping points as a result of social amplification 
via social network interactions and social norms. Households take adaptation measures to 
protect against flooding based on Protection Motivation Theory. They connect via social 
networks that evolve endogenously based on risk awareness. Here, households exchange 
opinions on perceived threats and coping options and get influenced by social norms (i.e., 
how many around them have taken adaptation measures). We base our social network 
structure and social interactions on survey microdata. When exploring non-linear ABM 
dynamics, we focus on understanding how positive tipping in society becomes a turning 
point in the adaptation uptake, which positive feedbacks accelerate it, and, ultimately, 
which conditions lead to transformational adaptation.  This research can provide insights 
into the role of social interactions and norms when it comes to tipping points for 
transformative climate change adaptation. Further steps include the modeling of 
(information) policies that increase the chance and accelerate the occurrence of these 
positive tipping points. 

[36]: Mapping the Social Landscape of Decentralised 
Water Systems Adoption 
Pol Vidal-Lamolla, Luz Karime Sánchez, Manel Garrido-Baserba, Cristina Gómez-Román, 
Sergio Vila-Tojo, Manel Poch 

Decentralised water systems oAer a promising alternative to traditional centralised 
infrastructure by enabling local recovery of water, energy, and nutrients. While their 
technical and economic viability is increasingly recognised, broader adoption depends on 
social acceptance, change in users' behaviour and regulatory frameworks. Agent-based 
modelling (ABM) provides a powerful tool to simulate the complex interactions and 
interdependencies among diverse stakeholders—end users, service providers, regulators, 
and market participants—within specific social and spatial contexts. This paper outlines 
the initial steps in developing a simulation framework to support policy design for 
decentralised water systems. Key elements include stakeholder modelling, identification 
of relevant technological and contextual parameters, and integration of policy 
interventions. By mapping these components, we aim to inform the creation of realistic, 
case-specific simulations that support the identification of leverage points, social tipping 
dynamics, and optimal deployment strategies. This work lays the foundation for robust 
models to guide sustainable water governance. 
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[37]: Simulating Downward Spirals of Intergroup Hostility 
in Empirical School Networks 
Alla Loseva, Christian Steglich, Andreas Flache 

How would an ethnically diverse teenage school cohort respond to a shocking event like 
9/11? If teens start out with positive attitudes toward each other’s ethnic groups, could a 
sudden change in their behavior lead to hostility between groups? Agent-based models 
(ABMs) are well positioned to answer these questions, but they often rely on simplified 
assumptions and do not account for how relationships between people change over time, 
even though attitudes and social ties impact each other. We created a simulation based on 
longitudinal data on networks and ethnic attitudes in multiethnic school cohorts. A 
stochastic actor-oriented model (SAOM) was used to calibrate the strengths of social 
processes aAecting intergroup attitudes and social ties among students. We then tested 
what impact a hypothetical macro-level shock would have for group-level attitude 
polarization, by changing the strength of behavioral mechanisms it could aAect. We found 
that as there was not much animosity between groups before a shock, hostility was 
unlikely to arise. But when a few prejudiced students had a lot of influence, intergroup 
attitudes worsened. We explain how these results emerged from the empirical context and 
the interacting processes modeled. 

[38]: Agent-based models of behavioural dynamics in 
house-hold waste management: A systematic review 
Ammar Hdaifeh, Sylvie Huet, Jean-Denis Mathias 

Waste management systems involve complex interactions between human behaviours, 
infrastructure, and policies. This systematic review examines 30 agent-based models 
focusing on the behaviours of household in terms of waste management. We describe how 
agents, types of waste, behaviours and their evaluation and evolution as well as the related 
decision-process, and physical and social infrastructure are integrated in these models. 
We show that the population is predominantly conceptualized as static households (28/30) 
with demographic data used primarily to initialize behavioural attrib-utes (27/30) such as 
environmental awareness levels and recycling knowledge. Collection and valorisation 
infrastructures appear in 22/30 stud-ies but are rarely dynamic (3/30). Educational 
campaign and training are less present (20/30) and always static parameters. 
Behaviourally, recy-cling/sorting dominates (24/30), with concurrent multi-behavioural 
model-ling remaining unexplored. Most models (20/30) have a unidirectional cou-pling 
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between infrastructures and behaviours. Only three models consider bidirectional 
feedback between behaviours and adaptive infrastructure. We propose that future ABMs 
integrate dynamic demographic attributes, multi-behavioural architectures and adaptive 
infrastructures to better understand the evolution of the household behaviours. 

[39]: Modelling the E`ects of Behavioural Heterogeneity in 
Urban Evacuation 
Michael Jones, Jon P Mills, Richard J Dawson 

Agent-based models are widely used to simulate emergency evacuations, but they often 
rely on simplified behavioural assumptions that overlook the diversity and complexity of 
real-world decision-making. This paper presents a case study that examines how diAerent 
behavioural archetypes, such as compliance, social attachment and curiosity, shape 
evacuation dynamics across two contrasting scenarios in Newcastle upon Tyne, UK. The 
results show that model outcomes depend not only on the behaviours included, but also 
on their interaction with spatial factors, such as population distribution and urban form. By 
systematically varying behavioural composition, the study demonstrates how diAerent 
assumptions can yield divergent outcomes under otherwise similar conditions. These 
findings highlight the risks of behavioural oversimplification and emphasise the need for 
more adaptive, context-aware agents in future evacuation models. 

[40]: Cooperation versus subsidizing: how sharing 
investment can increase hydrogen uptake among regional 
industries 
Renske Van T Veer, Amineh Ghorbani, Zofia Lukszo, Emre Ates 

In pursuing sustainable energy systems to mitigate climate change, hydrogen is emerging 
as a promising alternative energy carrier. Although dispersed and smaller in scale, regional 
industries in the Netherlands are collectively responsible for 30% of the country’s 
greenhouse gas emissions, making hydrogen a suitable option for decarbonization. 
However, the development of the required infrastructure carries significant risks and is 
uncertain. At the same time, the power, size, and financial means of individual regional 
industrial companies hinder their ability to obtain subsidies and create viable business 
cases to transition to hydrogen. This paper presents an agent-based model capturing the 
eAect of stakeholder cooperation in overcoming technical, economic, and institutional 
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limitations for a regional industrial case study. The results show that stakeholder 
cooperation, in the form of shared investment, is crucial for enabling successful transitions 
to hydrogen when individual eAorts by a few companies often fall short. The simulation 
also highlights the role of subsidy eligibility conditions and regional sectoral configuration 
in fostering the regional hydrogen uptake. Future political and academic endeavors are 
recommended to promote collaboration and inclusiveness by engaging both primary and 
secondary oA-takers, along with oAering various support schemes to avoid fragmented, 
ineAicient hydrogen transition eAorts. 

[41]: Experiments with a Contagion-Repulsion 
Combination Opinion Dynamics Model 
Shivam Sen 

To address social concerns that online personalisation algorithms increase polarisation, 
scholars have studied two distinct classes of agent based models of opinion dynamics 
constructed to explain polarisation: contagion/reinforcement class and repulsion class. It 
has been demonstrated that these two popular classes of models make contradictory 
predictions with regards to the relationship between degree of homophily and polarisation. 
However, rigorous comparison with a model which combines repulsion with contagion 
remains, to the best of my knowledge, yet unexplored. Thus, this paper proposes a 
theoretical basis for such a combination model in the single dimension and extends an 
existing contagion class attitude dynamics model into this kind of a contagion-repulsion 
combination model.  This results in a novel equation of attitude change which positions the 
combination model as a generalisation of several other opinion dynamics models. Making 
it a suitable tool for model comparisons. Furthermore, simulation experiments test 
implications of this model on the relationship between homophily and polarisation. 
Showing diAerent parameter combinations produce several qualitatively diAerent forms of 
the relationship. It was seen that with a fixed latitude of acceptance, across the contagion-
repulsion (α − ρ) space, at high degrees of homophily all latitude of repulsion values that 
were swept suggest similar levels of polarisation as the no repulsion model. But at low 
degrees of homophily, the combination model with any latitude of repulsion suggests more 
polarisation than the no repulsion model. Lesser the latitude of repulsion, more the 
polarisation. Turning the relationship between polarisation and homophily from one that is 
commonly linear positive to one that is commonly non-linear (U shaped). Increasing 
degree of assimilation appears to accentuate the U shape. While, contagion strength 
appears to have little impact on the relationship form itself but increases polarisation over 
all. Furthermore, with a reduced latitude of acceptance, polarisation was seen at even low 
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levels of degree of homophily.  These results confirm intuition of the existence of a U-
shaped relationship between polarisation and degree of homophily as a consequence of a 
combination model. However, it mainly underlines that this relationship is sensitive to 
context. In the experiments parameter combinations often suggested a flat relation as well 
as decreasing or increasing. Thus, in the real world the relationship might be issue specific. 
Furthermore, manual exploratory simulations also show that motivated cognition and 
homophily can be interchangeable in regards to their macro-level consequences. Future 
research can use this model to compare other aspects of the various opinion dynamics 
models that exist or extend this model with an individualisation based repulsion 
mechanism to extend its generality 

[43]: Consumer behavior metamodel for interdisciplinary 
ABM Design 
Amy LiUey, Anne Günther, Firoozyalizadeh Shadi, Ola Elassal, Evangelos Panos, Jan Abrell, 
Marten Van Der Kam, Iljana Schubert, Ulf Hahnel, Hannes Weigt, Schumann René 

The global energy transition is a complex challenge that requires innovative research 
approaches. Understanding individual decision-making is crucial, as local investment 
decisions and operation of such acquired assets will shape the future energy system. 
Agent-based models have been identified by researchers from several disciplines as a 
suitable tool for investigating these behaviors and factors that influence them. To allow for 
collaboration among researchers in this important endeavor, we present a consumer 
choice metamodel. It proposes a process to systematically integrate behavioral 
mechanisms from the social sciences and humanities (SSH) into computational models, 
creating a unified language for interdisciplinary communication. By providing mappings to 
existing models in this domain from diAerent disciplines, we point out the potential 
benefits and general approach of the proposed metamodel. 

[44]: Bridging Hydrogeology and Human Decision-Making 
for Sustainable Groundwater Management Through a 
Coupled Simulation Model 
Şanser Güz, İzel Uygur, Nadim K. Copty, Ali Kerem Saysel 

Groundwater is a critical resource for agriculture, particularly in semi-arid regions, where 
over-extraction for irrigation threatens long-term resource sustainability. Hydrogeological 
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models eAectively simulate complex groundwater flows but fail to incorporate human 
decision-making, while socio-economic models capture human behaviors influencing 
water demand but lack complexity in their representation of groundwater flows. This study 
presents a socio-hydrological coupled dynamic model (CDM) that integrates a 
hydrogeological process-based model (PBM), based on MODFLOW-UZF, with a socio-
economic system dynamics model (SDM), based on VENSIM, to provide a more 
comprehensive representation of groundwater systems. The model was applied to the 
Konya Closed Basin in central Anatolia, Türkiye, a region experiencing severe groundwater 
depletion. We demonstrate that the CDM captures spatiotemporal variations in 
groundwater flow with greater accuracy by combining the PBM component’s detailed 
boundary conditions, aquifer heterogeneity, and spatiotemporal dynamics with the 
feedback-driven human decision-making processes of the SDM component. This coupling 
framework and case study highlights the benefits of integrating hydrogeological processes 
with human decision-making for more eAective and precise groundwater modeling and 
policy design. 

[45]: An Agent-Based Model of Global Mineral Supply 
Chains under Energy Transition Pressure: Towards 
Integrated Demand, Supply, and Impact Assessment 
Şanser Güz, Shinsuke Murakami 

The global energy transition requires a significant increase in the supply of critical minerals 
essential for clean energy technologies such as copper, lithium, cobalt, and nickel. 
However, the extraction and processing of these resources are geo-graphically 
concentrated, creating systemic supply vulnerabilities embedded in complex global 
networks. This study presents an agent-based simulation model of the global critical 
mineral supply chain, constructed using the Mesa framework in Python. The model focuses 
on country-level geopolitical and macroeconomic dynamics by defining country-level 
agents representing mining sectors, refineries, producing sectors and final product users, 
with behaviors governed by empirical data and geopolitical alignment. It allows for the 
examination of scenario-based pathway analysis, resilience to disturbances, and the 
assessment of circular economy’s potential in securing the secondary supply. Planned 
model extensions include a social and environmental impact assessment module. 
Ultimately, this study aims to analyze the complex interdependencies surrounding global 
critical mineral systems and bridge the gap between demand-side and supply-side 
research with a secondary focus on socio-environmental impacts. 
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[46]: Modelling Retail Centre Selection with Agent-Based 
Simulation: Integrating Demographics, Transport Modes, 
and Empirical Parameterisation 
Akos Balog, Gabriele Filomena, Ron Mahabir, Les Dolega 

This paper presents an advanced agent-based model (ABM) of retail centre selection for 
the Liverpool City Region (LCR), integrating consumer demographics, transport 
accessibility, and empirically informed decision-making processes. Building upon the 
growing application of ABM within urban and retail geography, this study responds to the 
need for dynamic and behaviourally rich simulations that reflect the complexity of retail 
interactions in urban contexts. The bespoke innovation of the model lies in its incorporation 
of multi-modal transport options, detailed retail centre indicators, and empirical 
parameterisation drawn from data collected with online questionnaires. This approach 
addresses key limitations in previous models that relied on static assumptions and generic 
accessibility metrics. The model simulates every household in the LCR as a consumer 
agent; agents make repeated decisions between convenience and bulk shopping trips, 
considering mode of transport (car, walking, public transport or active travel), accessibility, 
and retail centre attributes. A key contribution of the model is the construction of a 
composite attractiveness score for each retail centre, calculated using detailed data from 
Foursquare and GEOLYTIX, categorised by function (e.g., food shopping, professional 
services).   A probabilistic stock mechanism simulates consumption routines by 
distinguishing between convenience, bulk, and online purchases based on agent profiles. 
These consumption needs then inform the agent's retail centre selection, which is 
governed by a behavioural equation incorporating distance, mode of transport, retail centre 
indicators, shop type, and demographic weighting. To run the model a Monte Carlo 
simulation framework was implemented to capture system-level patterns and behavioural 
stability. The empirical calibration is informed by an online survey of shoppers across the 
LCR, which supports the parameterisation of behavioural weights and decision rules. This 
empirically parameterised model is benchmarked against a simplified baseline model to 
assess improvements in spatial fit, behavioural plausibility, and retail centre visit 
distributions.   This work extends retail geography scholarship by integrating transport 
geographies, consumer behaviour, and spatial retail network modelling into a unified, 
empirically grounded ABM framework. It demonstrates the value of ABM for retail planning, 
policy evaluation, and infrastructure investment, particularly in urban regions undergoing 
structural change. By advancing both the technical capabilities and practical applications 

https://surfdrive.surf.nl/files/index.php/s/VnGXTbdlGKMkLsA


 

SSC 2025 Book of Abstracts   35 

of retail ABMs, this paper contributes to the future of evidence-based regional planning and 
consumer-centred retail policy. 

[47]: Enhancing textile reuse in the Netherlands AN 
AGENT-BASED MODELLING STUDY TOWARDS REUSE 
REBOUND EFFECTS AND VALUE CHANGES IN THE 
TEXTILE INDUSTRY 
Britt Ingeborg Zandbergen, Jaco Quist, Martijn Warnier, Nicolien Blanksma, Wouter De 
Waard 

Introduction   In the past 15 years, the production of clothing has globally doubled and the 
average number of times clothing is worn has decreased by 36%. As the textile industry has 
the fourth largest impact on the environment and climate change in the European Union, 
this growth is alarming. Circular economy strategies, such as textile reuse, are seen as one 
of the solutions to overcome this challenge. In line with this, the Dutch government has set 
ambitious targets for significant growth in textile reuse in the coming years. Achieving these 
goals requires behavioural change among consumers, yet it remains unclear which shifts 
in consumer values are most eAective in driving reuse of textiles. Additionally, prior 
research has shown that reusing textiles carries the risk of not replacing primary 
production or slowing consumption cycles, as assumed. So-called rebound eAects 
appear: increases in textile consumption eAiciency are oAset by increased levels of textile 
consumption. Several scholars, industry experts and policy makers do not account for 
these rebound eAects, thereby overestimating the environmental benefits of reuse. 
Previous literature indicates that there is a lack of knowledge about the underlying 
assumptions and the causes behind these rebound eAects.   Research objective   Based on 
data from previous literature and nine semi-structured interviews, an agent-based model 
has been developed. This enables the eAects of reuse and corresponding rebound eAects 
to be quantitatively investigated. Subsequently, the model has been used to assess the 
eAectiveness of value changes to enhance textile reuse. Enhanced textile reuse occurs if 
these value changes lead to an extended textile lifespan, increased number of textile wears 
and a decrease in the number of newly purchased textile items. The aim of this research is 
to provide in-depth understanding of textile reuse rebound eAects and model-based advice 
on eAectiveness of consumer value changes that reduce environmental impact, while 
accounting for consumer heterogeneity. This leads to the following research question:   
Which consumer value changes are necessary to enhance textile reuse in the Netherlands, 
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given the influence of rebound eAects?  Research methodology  In order to build the agent-
based model the processes and flows within the system are identified and quantified (see 
figure 1). This quantification shows that consumers obtain reused (13%) or new textile 
items (87%). These reused textile items can be formally (66%) or informally (34%) reused. 
Formal reuse occurs if the reused textiles are obtained via a third party, informal reuse if 
this occurs from consumer to consumer.  Based on the flows within the Dutch textile reuse 
system an agent-based model has been developed in Netlogo. The model interface (see 
figure 2) includes sliders to adjust parameters (e.g., rebound factors, consumer value 
changes) and monitors the outputs (e.g., the percentage of reused textiles and new 
consumption). The base case mirrored the Dutch textile reuse system as shown in figure 1.  
To allow for consumer heterogeneity, four consumer segments and five consumer values 
are incorporated. The included consumer segments are: budget minimalist, casual 
minimalist, budget shopper and premium shopper. The values of price, environment and 
convenience are drivers and the values of ownership and convenience are barriers to 
purchase reused textiles. These consumer values are quantified for each consumer 
segment and result in a reuse percentage.   Conclusion and Recommendations  This 
research provides actionable recommendations for policymakers, industry experts, and 
environmental modelers. Policymakers should focus on price incentives and convenience 
improvements while addressing perverse incentives that lead to rebound eAects, such as 
reused items that lead to additional sales instead of cannibalizing the existing market. 
Environmental modelers are advised to incorporate rebound eAects using replacement 
rates and lifespan factors. By addressing consumer heterogeneity and rebound dynamics, 
this study contributes valuable insights for advancing sustainable textile practices in the 
Netherlands 

[48]: Extended Producer Responsibility to Reduce Plastic 
Waste Pollution AN AGENT-BASED MODELLING STUDY 
TO ANALYZE EPR INSTRUMENTS IN INDONESIA 
Mira Groot, Jaco Quist, Martijn Warnier, Eline Leising, Michiel Kort 

Indonesia faces a critical challenge as the world’s second-largest plastic polluter, with only 
39% of plastic waste collected and just 10% recycled. This study investigates how 
Extended Producer Responsibility (EPR) can address this issue using an agent-based 
modeling (ABM) approach to simulate stakeholder behavior within Indonesia’s complex 
waste management system. ABM simulates the interactions of stakeholders in Indonesia’s 
complex socio-technical waste management system, providing insights into emergent 
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behaviors. EPR is a policy framework that shifts financial and operational responsibility for 
post-consumer waste management from municipalities to product manufacturers.   The 
research identifies four key factors crucial for EPR implementation in Indonesia: limited 
waste management infrastructure, the need to address hard-to-recycle plastics, 
integration of the informal waste sector, and ensuring compliance. Three EPR instruments 
were selected for evaluation: 1) mandatory take-back requirements, where producers 
finance expanded collection and recycling capacity; 2) advanced disposal fees, which 
incentivize recyclable product design, and 3) awareness-raising campaigns to engage 
households in waste separation.   These instruments were tested individually and in 
combination using an ABM developed in NetLogo, which simulates the behavior of 
households, waste pickers, and formal waste collectors within a complex adaptive socio-
technical system. The ABM shows interdependent behavioral mechanisms and emergent 
dynamics shaping the system outcomes. Household separation behavior is strongly 
influenced by collection practices; consistent separate collection increases motivation, 
while mixed collection discourages participation. Social learning amplifies these eAects, 
with neighboring behavior reinforcing local norms. Informal waste pickers dynamically 
adjust their collection patterns in response to material availability and competition, 
highlighting complex interactions between formal and informal actors. These findings 
emphasize the need to consider both direct policy impacts and indirect systemic 
responses when designing EPR interventions.  The findings reveal that mandatory take-
back requirements significantly improve collection and recycling rates but may disrupt the 
livelihoods of informal waste pickers. Advanced disposal fees enhance the recyclability of 
household waste, while awareness campaigns foster better waste separation behaviors 
among households. Importantly, the study highlights that combining EPR instruments 
produces synergistic eAects distinct from individual implementations, with outcomes 
influenced by the sequence of policy adoption.  The use of ABM oAers several advantages 
in this context: 1. Capturing Complexity: The model simulates interactions between 
diverse actors, such as households, informal waste pickers, producers, and government 
agencies. 2. Policy Experimentation: Virtual testing of EPR scenarios, such as the impact 
of introducing disposal fees take-back requirements. 3. Emergent Insights: ABM reveals 
unintended consequences, like reduced income for waste pickers due to formal collection 
expansion. 4. Stakeholder Integration: The model incorporates perspectives from formal 
and informal sectors, ensuring a holistic analysis.  The study underscores the potential of 
ABM to inform policy design by integrating stakeholder behaviors and system complexities. 
However, the ABM approach carries inherent uncertainties, including reliance on simplified 
behavioral assumptions about informal sector actors, the eAects that an EPR instrument 
might have and challenges in fully capturing dynamic market responses. These limitation 
highlight the need for an integrated implementation approach. The findings provide 
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guidance for policy makers implementing EPR frameworks in emerging economies with 
informal recycling sectors. 

[49]: Towards a plausibe model of citizen deliberation and 
democratic planning - Reviewing agent-based approaches 
and their potential 
Yaku Fernandez Landa, Yannick Oswald 

Participatory democracy aims to redistribute political power from economically privileged 
groups toward broader societal participation, exemplified by mechanisms such as citizen 
assemblies. For these democratic institutions to become widespread tools for public 
policymaking—as advocated by scholars in postgrowth and degrowth literature—robust 
theoretical foundations capable of producing testable hypotheses are essential. Although 
collective human dynamics is an established area of research, its application specifically 
to democratic planning remains underexplored. In this paper, we systematically review the 
literature on agent-based models (ABMs)—a prominent bottom-up computational 
approach—and evaluate their potential to form the theoretical basis for participatory 
democracy and democratic planning. Our analysis reveals that existing models, despite 
their simplicity, can eAectively test specific hypotheses related to participatory systems. 
However, we also identify critical gaps, notably the limited integration of holistic system 
perspectives and cognitive processes at the individual agent level. We conclude by 
suggesting pathways for enhancing ABMs to better capture the complexity and realism 
required for simulating deliberative democratic processes. 

[50]: Exploring vehicle-to-grid (V2G) adoption and 
e`ectiveness in the Netherlands: A sociotechnical agent-
based simulation 
Jerico Bakhuis, Emile J. L. Chappin 

As electric vehicles (EVs) become increasingly widespread, vehicle-to-grid (V2G) 
technology emerges as a promising approach to support grid stability and flexibility. By 
enabling bi-directional energy flow, V2G allows EVs to provide valuable grid services such 
as load curve smoothing—charging during periods of low demand (valley filling) and 
discharging during peak demand (peak shaving). Participating users may also benefit from 
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financial incentives. Despite its technical viability, the eAectiveness of V2G hinges on a 
range of behavioral and institutional factors, including user acceptance, participation 
behavior, and supportive policy frameworks. These sociotechnical dimensions remain 
underexplored in much of the existing V2G literature, particularly within simulation-based 
studies.  To address this gap, we developed an agent-based model (ABM) that simulates 
V2G adoption and participation dynamics in the Netherlands, grounded in empirical 
behavioral data. The model builds on a previously conducted stated preference choice 
experiment with 1,018 Dutch respondents, which informs class-specific utility functions 
and behavioral decision rules of agents (Anonymized Paper, 2025a; Anonymized Paper, 
2025b). This foundation enables the simulation of heterogeneous user responses to 
diAerent V2G contract designs, policy interventions, and infra-structure configurations. By 
capturing these dynamics, the model provides a behaviorally realistic and policy-relevant 
framework for exploring how sociotechnical factors influence V2G uptake and its 
eAectiveness in supporting energy system goals.   The model builds on an open-source 
smart charging model (van der Kam et al., 2019), which we extended to incorporate bi-
directional charging, dynamic V2G con-tracts, and behavioral decision-making 
mechanisms. It simulates a generic Dutch city with two primary agent types: EV drivers and 
aggregators. EV drivers follow daily mobility patterns derived from national statistics (CBS, 
2016) and make V2G decisions—including whether to participate and which contract to 
accept—based on preferences associated with four latent behavioral classes. These 
classes reflect trade-oAs in contract attributes such as financial compensation, 
guaranteed driving range, and minimum plug-in time. Aggregators oAer monthly contracts 
and optimize charging and discharging to support grid balancing, aiming to maximize 
profits from imbalance revenues while covering V2G participant compensation.  This work 
advances V2G modeling by integrating adaptive, empirically grounded agent behavior and 
evaluating V2G adoption and eAectiveness—specifically for load curve smoothing—under 
diverse sociotechnical conditions. The model incorporates psychological factors such as 
peer influence, environmental self-identity, and range anxiety, which inform preference 
feedback loops and evolving adoption dynamics over time. We use the simulation to 
explore how variables such as EV penetration, renewable energy share, and charging 
infrastructure density interact with user preferences and policy interventions. The insights 
generated oAer valuable guidance for policymakers, industry stakeholders, and 
researchers aiming to design eAective strategies for integrating V2G into future energy 
systems. 
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[51]: HoPeS: Leveraging Large Language Models for 
Human-Oriented Perspective Shifting in Social Simulation 
Yongchao Zeng, Calum Brown, Ronja Hotz, Ioannis Kyriakou, Mark Rounsevell 

Social simulations enable researchers to study social systems from an unemotive, third-
person perspective, oAering a powerful tool for exploring agent interactions and emergent 
patterns. An unspoken assumption underlying social simulation is often that human 
systems resemble physical systems comprising numerous particles interpreted as humans 
or human organisations. Key diAerences reside in interaction rules rather than intrinsic 
distinctions between human individuals and inanimate particles. In modelling physical 
systems, a third-person perspective is suAicient as it is neither possible nor necessary to 
see through the eyes of rigid bodies, molecules, or atoms.   However, as Hayek argued in 
The Counter-Revolution of Science, the methods which served to great eAect in the study 
of inanimate nature may be misleading when applied to social phenomena, where 
individual knowledge and purpose are of central importance. Numerous studies in social 
psychology and cognitive science have also demonstrated the importance of perspective-
taking in understanding social systems. Nevertheless, social simulations rarely oAer model 
users diverse perspective choices. Although it is technically feasible to incorporate human 
participants within social simulations, human involvement is often restricted to 
algorithmically defined actions to cater to the requirements of programmed systems, and 
therefore lacking the capability of establishing a socially vivid environment to elicit 
complex human behaviours.   The recently developed large language models (LLMs) bring 
new opportunities to incorporate alternative perspectives into social simulation. Research 
has demonstrated LLMs’ capability of aligning with humans in terms of demographic 
characteristics, cultural identity, and political stances. The linguistic competence makes 
LLM-driven agents possible to model sophisticated behaviours that are challenging to 
model within hard-coded agent systems or diAicult to reduce to mechanical particle 
interactions, such as strategic ambiguity, framing in rhetoric, and conversational dynamics. 
More importantly, it allows greater facility in interacting smoothly with humans. In eAect, it 
sheds light on expanding social simulations from objective experimental spaces to 
interactive, dialogical and perspective-holistic spaces whereby roles are not merely 
witnessed but engaged and experienced directly.  This work presents HoPeS (Human-
oriented Perspective Shifting), a novel conceptual framework designed to enable 
perspectival shifting in social simulations. HoPeS focuses on simulating multi-actor 
dynamics by integrating LLM agents into the simulation, with enhanced functionalities to 
support model users in switching perspectives by taking diAerent roles within the 
simulated system. We present a prototype system built upon the framework to explore and 
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demonstrate how to bridge the gap between conceptualisation and implementation using 
available technologies. The prototype system consists of LLM agents representing major 
stakeholders involved in a social network of institutional actors, which is coupled with a 
rule-based land use model to form a feedback loop. The LLM agents interact with one 
another and make policy adaptations to influence land use change. The hybrid human-AI 
architecture allows the accommodation of diAerent viewpoints, positionalities, and 
subjective aAinities into an integrated system. Moreover, it allows to explore evaluations by 
policymakers, educational actions, and participatory planning. Ultimately, we reflect on 
opportunities and challenges of pushing social simulation beyond the physics paradigm to 
include imagination, creativity, and empathic understanding. 

[52]: Disastrous Agent Behaviour — ABM and Behaviour 
Realism in Disaster Research 
Fjalar J De Haan, Harko Verhagen, Isabel Florence Franke, Lorenzo Zino, Samuel Rufat, Xin 
Zhou, Loïs Vanhée, Nanda Wijermans, Ruth Meyer, Frank Dignum 

In this paper, we advocate for behavioural realism in simulation models of crises and 
disasters. Rather than prescribing what we think this entails and what best practice would 
be, we begin to take stock of the extant work in this space. We tentatively review (1) the use 
of behavioural theories in agent-based models and (2) the behavioural theories suggested 
in the crisis and disasters literature. This is a pilot study to map the territory and get our 
bearings, and thus the number of selected papers and reviews thereof are very limited. 
However, we can already see from this small survey that the theories and concepts 
favoured in ABM have little overlap with those found in disaster and crisis research. A future 
investigation will focus on this, as well as on connecting event characteristics with 
potential theories and concepts of use for types of events and disaster management 
phases. A comprehensive framework proposal we discovered during our review may 
support this future work. 

[53]: Policy levers to traverse the “Valley of Death” – which 
to pull, when, and how hard? 
D. Cale Reeves, Daniel MatisoU 

To meet the demands of the ongoing green energy transition, policy makers need to know 
how to induce market transformation towards low-carbon technologies. However, the 
widespread diAusion of new technologies is hampered by a variety of barriers: e.g. high 
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upfront costs, uncertainty around performance, etc. There are abundant policy tools 
designed to overcome these barriers, but relatively little is known about which policy tools 
to deploy when, for how long, and with what intensity those tools should be deployed. We 
propose a new theory for traversing the VoD using policy mixes – carefully designed 
combinations of market-based and information-based policy tools that together push new 
technologies from the supply side while simultaneously pulling from the demand side – to 
transform the market for nascent low-carbon technologies toward sustainability. A 
comprehensive approach to designing a policy mix could illuminate the path forward to the 
more eAicient deployment of policy support by taking advantage of synergies between 
individual policy tools.  Here, we model the principal-broker interaction in green building 
technologies in a variety of randomly generated policy contexts. We then search through 
this parameter space for patterns in the combinations of policies – their sequence, timing, 
duration and intensity – that reliably yield market transformation. Our findings contribute to 
a growing literature on policy mixes, and to the body of policy knowledge derived from 
computational social science approaches. 

[54]: From Behavioral Analysis to Simulation: Modeling the 
Influence of Heat Pump Noise on Adoption 
Lynn De Jager, Agnese Fuortes, Geeske Scholz, Liesbeth Claassen, Emile J. L. Chappin 

Heat pumps oAer a low-carbon solution for residential heating and cooling, making them a 
promising technology for climate change mitigation. However, their adoption faces several 
barriers among which are concerns about noise. This study explores two pathways through 
which noise may reduce adoption: (1) direct annoyance triggered by a neighbor’s noisy heat 
pump, and (2) anticipatory concerns shaped by information from the news or one’s social 
network. As more households adopt heat pumps, noise annoyance and expectations may 
intensify, thereby potentially slowing down further adoption.  To anticipate potential 
negative feedback eAects on heat pump adoption, we developed an agent-based model 
grounded in social science research. The challenge of integrating behavioral insights in 
agent-based models is increasingly recognized in the social simulation community. In this 
extended abstract, we describe how we develop a model through a behavioral analysis 
consisting of a systematic literature review as well as stakeholder workshops and expert 
interviews. To integrate the results of our behavioral analysis, we use the Capability-
Opportunity-Motivation-Behavior (COM-B) framework. We describe and reflect on this 
process and provide the resulting model. 
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[55]: An Agent-Based Model of Governance Networks and 
Community Flood Resilience in the Pearl River Delta, 
China 
Anqi Zhu, Wenhan Feng, Liang Emlyn Yang 

Climate change–amplified extreme weather and disasters pose escalating challenges to 
urban communities, particularly in flood-prone regions such as China’s Pearl River Delta 
(PRD). EAectively addressing these wicked problems in today's world requires fostering 
collaboration among diverse stakeholders and strategically managing the governance 
networks they form. However, the relationships between diAerent governance networks 
and community resilience to climate change remain complex and underexplored. This 
study develops an agent-based model (ABM) to examine three key aspects: (a) how 
governance network structures, (b) inter-stakeholder trust levels, and (c) the diAusion of 
flood resilience measures through networks influence community flood resilience in the 
Pearl River Delta, one of China’s most flood-prone regions. Using empirical data from 29 
PRD communities, including household surveys, two-year fieldwork, in-depth interviews, 
and focus groups, we mapped interorganizational relationships between 19 key 
stakeholders involved in community flood governance. These stakeholders are 
interdependent and span government agencies, NGOs, local clans, and private sector 
actors. Through ABM experiments, we analyze how diAerent network structures, trust in 
government and non-government actors, and intervention strategies dynamically influence 
community resistance and post-flood recovery under resource constraints. Key 
parameters, including flood simulation models, agent attributes, and interaction rules, 
were derived from existing literature and empirical research, particularly resident 
workshops.  Our findings reveal three critical insights. First, increasing network density by 
adding links does not necessarily enhance resilience. In low-density settings, networks 
with a greater share of non-governmental ties, such as NGOs and community actors, more 
eAectively support robustness and recovery, underscoring the importance of decentralized 
and heterogeneous governance structures. Second, building trust in non-government 
actors contributes more significantly to robustness, adaptability, and overall resilience 
than equivalent increases in trust in government agency, especially when initial trust in 
government is low. Third, relying solely on physical flood mitigation measures, such as 
infrastructure projects, is insuAicient. Instead, a combination of social and institutional 
strategies, including early warning systems and information dissemination, emergency 
response and community support, yields the most significant improvements in community 
resilience. However, the eAectiveness of such interventions is bounded: diminishing or 
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even negative marginal returns arise when resource inputs exceed network capacity or are 
misallocated, resulting in unintended trade-oAs. This study presents a novel agent-based 
model that integrates social network analysis to simulate how governance networks 
distribute flood losses and facilitate community recovery. Based on real-world data, the 
model informs context-sensitive flood policy and serves as a testing ground for advancing 
theoretical understanding of governance networks in building community resilience. 

[56]: Social Foraging for Crime: A Simulation Study on 
O`enders' Specialization and Co-O`ending 
Ruslan Klymentiev, Ketika Garg, Luis Rocha, Christophe Vandeviver 

Similar to animals foraging for food, oAenders navigate environments in search of 
rewarding criminal opportunities, weighing risks, rewards, and eAort. This foraging 
perspective oAers a useful lens for understanding how oAenders specialize in certain crime 
types and how co-oAending may influence this process. While previous studies have 
explored the specialization of co-oAending groups, less is known about how collaboration 
aAects individual specialization over time. To address this gap, this study introduces a 
formal agent-based model in which oAenders move through a spatial environment, 
encountering diverse opportunities and deciding whether to oAend alone or with a partner. 
Decisions are shaped by skill levels, risk of punishment, and the potential for reward or skill 
exchange through co-oAending. In line with previous theoretical research on co-oAending, 
specifically social exchange theory, we expect to show that criminal collaboration enables 
oAenders to learn new skills faster and enables the commitment of more complicated 
types of crimes. We aim to provide new insights into the dynamics of co-oAending 
specialization, drawing parallels between oAender decision-making and behavioral 
ecology. 

[57]: Circular economy rebound e`ects: Exploring 
consumer-side rebound e`ects from clothing reuse 
Michał Bączyk, Blanca Corona, Vivian Tunn, Javanshir Fouladvand, Ernst Worrell 

The environmental benefits of second-hand clothes are commonly claimed based on the 
assumption that second-hand purchases displace new items on a one-to-one basis. 
However, this assumption overlooks potential rebound eAects and ig-nores consumer 
heterogeneity and may result in overestimation of the potential environmental benefits 
from clothing reuse. This research proposes a novel agent-based model (ABM) exploring 
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consumer-side rebound eAects in the con-text of the circular economy. The model 
explores individuals’ decision-making about clothing purchases when choosing between 
new and second-hand clothes, capturing two consumer-side rebound eAects at the micro 
level: income rebound, and substitution rebound. Consumer behavior is structured around 
the Capabili-ties, Opportunities, Motivations and Behavior (COM-B) framework, and their 
decisions are influenced by their budget as well as price, quality and clothing condition 
orientations. Our findings enhance the theoretical understanding of re-bound eAects as 
well as the determinants of the rebound magnitude. Ongoing work involves incorporating 
social dynamics, creation of synthetic population as well as evaluation of three rebound 
prevention and mitigation strategies. 

[58]: Modelling Together, Sort Of 
Jennifer Badham 

Good practice to develop simulations for policy support involves significant purposeful 
collaboration between decision makers and model builders. The urgency of the COVID-19 
epidemic required a diAerent type of collaboration, adapting to both the changing policy 
environment and increased understanding by decision makers over time about the 
potential of models. We focus on the changing relationship between between policy, 
model and data as the epidemic developed, and reflect on the factors that contributed to 
the success of the collaboration. 

[59]: Simulating Climate Knowledge Exchange Across 
European Cities: A SNA-ABM Approach 
Pierre Van Wolleghem, Ivan Puga-Gonzalez, Marta Bruno Soares 

This study explores how Transnational Municipal Networks (TMNs) facilitate the circulation 
of climate knowledge and support evidence-based adaptation policy across European 
cities. In light of the growing demand for actionable climate information and persistent 
gaps between knowledge production and policy uptake, the project examines how cities 
engage with TMNs to overcome these barriers. Using a combination of Social Network 
Analysis (SNA) and Agent-Based Modeling (ABM), the research analyzes city-level 
participation in TMNs and simulates how knowledge might diAuse across interconnected 
urban actors. The aim is to identify structural conditions that enhance cities’ ability to 
access, interpret, and implement climate knowledge. The ABM model is calibrated using 
orginal data collected ad-hoc and SNA metrics. 
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[60]: Design of agent-based model that simulates 
metacoupled food systems: using avocado trade as an 
example 
Yue Dou, Serkan Girgin, Bérénice Guglielmi 

Today, food systems are often complicated with multiple types of actors with thousands 
kilometers distance between them. This complexity makes it diAicult to capture actors’ 
behavior and their socio-ecological impacts near and far. In this poster, we apply the 
metacoupling framework – an analytical tool for examining socioeconomic and 
environmental interactions within a coupled system, between distant coupled systems, 
and between adjacent coupled systems – to design an agent-based model (MetaABM) that 
represent the food systems of avocado trade and local food production and consumptions. 
The metacoupled avocado systems of South Africa and the Netherlands is used as a 
demonstration. With examples of simulation questions, we explore the possible 
applications of this model for assessing farm-level spillover eAects, consumer feedback 
for sustainability, and power-laden value-chain network. 

[61]: Simulation Sleuthing: Using Model Calibration to 
Forensically Analyze Pandemic Management Strategies 
Wesley J. Wildman, Gabriel Mcdonnell Maayan, George Hodulik, Mark Lane, G. Edward 
Powell, Jr. 

Computational simulations designed to supply decision support for institutional managers 
and policy professionals need to be evaluated. Careful evaluation can validate (or 
invalidate) models, generate forensic insights into pandemic management strategies, and 
alert us to the risks involved in using artificial societies for decision support. Here, we 
evaluate The Artificial Organization (TAO), a decision-support tool for pandemic 
management, against detailed COVID-19 testing data from three universities in the United 
States in interestingly diAerent physical environments: Northeastern University is urban 
and merged into the local community, Case Western Reserve University is urban with a 
relatively self-contained campus organization, and Purdue University has a rural setting. 
Findings shed light on the adequacy of testing regimens, evidence for super-spreader 
events, and the critical role of compliance with masking and social distancing. Our findings 
not only confirm TAO’s utility for forensic analysis of pandemic-management strategies but 

https://surfdrive.surf.nl/files/index.php/s/C7Fa9WxK9DEzdZ2
https://surfdrive.surf.nl/files/index.php/s/DzNAf6jZOEVApFp


 

SSC 2025 Book of Abstracts   47 

also demonstrate the indispensable impact of integrating human factors into decision-
support simulations, as TAO does. 

[62]: Agent-based modelling of anticipatory anxiety: 
Theoretical foundations and application on bullying 
João Carvalho, Loïs Vanhée 

This paper proposes a conceptual framework for modeling anticipatory anxiety within 
social simulations, in particular in a workplace bullying context. The framework is based on 
identifying key relevant literature through two Rapid Literature Reviews and systematically 
crossing the concepts involved in both models of anxiety and workplace bullying. The 
UAMA model identifies five interrelated psychological and processes and behaviors jointly 
drive maladaptive decision-making and behavior in anxiety: (a) impaired risk valuation and 
negative prediction error, (b) increased monitoring of risks and hypervigilance, (c) impaired 
safety learning, (d) behavior and cognitive avoidance, and (e) increased sensitivity to 
uncertain threats, and the central process, heightened anticipation of potential threats. 
The model laid out in this study proposes a theoretical framework with a specific focus on 
(1) how anticipatory anxiety, as a form of anticipatory cognition interacts with other 
decision-making architecture, (2) how anticipatory anxiety impacts individuals (e.g., sense 
of control, behavior), (3) how anticipatory anxiety impacts interactions and collective 
outcomes. This study contributes to addressing the ongoing challenge of understanding 
anxiety by providing foundational work for a future anticipatory anxiety simulation. In 
addition, the review further emphasizes the role of anticipatory anxiety in workplace 
bullying. 

[63]: Choosing Theories Matters: How Di`erent Learning 
Theories Impact Simulation Results Using Equine 
Stereotypies as Example 
Veronika Kurchyna, Jan Ole Berndt, Ingo Timm 

Cognitive Social Simulation combines agent-based models and psychological theories to 
explore the mechanisms behind individual behaviour and emergent social phenomena. We 
examine the development of obsessive-compulsive behaviours in horses to show how the 
choice of learning mechanism impacts derived policy recommendations. The experiments 
compare self-reinforcing operant conditioning and social learning both at baseline and with 
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added interventions for welfare. Our results showcase how experiments with two 
mechanisms and similar baseline calibration are not comparable and stress the 
importance of expert validation in choosing psychological mechanisms during modelling. 

[64]: It does not have to be a bell: An agent-based 
simulation of unusual innovation adoption curves 
Theresa Elbracht, Franziska Klügl, Christian Stummer 

In his seminal work, Rogers described innovation adoption over time as a bell-shaped 
curve, which is also generated when applying the prominent Bass model. However, 
empirical studies provide evidence that the adoption curves of many practically relevant 
innovations (e.g., personal computers and video recorders) actually took a diAerent form. 
In our research, we set up an agent-based market model that accounts for heterogeneous 
agents who are interconnected in a social network, and thus makes it possible to 
reproduce such unusual adoption curves featuring saddles, slides, or a combination of a 
slide and a bell. In extensive simulation experiments, we varied the model parameters to 
gain insight into which market characteristics result in certain adoption curves. 

[65]: Reputation vs. money as mechanisms for 
generalised cooperation in human societies 
Francesco Renzini, Eduardo Coltre Ferraciolli, Flaminio Squazzoni 

Archaeological evidence suggests that large-scale cooperation emerged as early as the 
Late Pleistocene, when human groups began to include unrelated individuals. However, the 
generalisation of co-operation requires to investigate alternative mechanisms than wide-ly-
studied reciprocity strategies, as these are vulnerable to cycles of defection. This study 
examines the evolution of generalised cooper-ation in human societies, focusing on a 
comparison of two key mechanisms: reputation based on 'standing' (i.e. shared social 
judgement of an individual's intentions) and monetary exchange. We developed an agent-
based model in which agents play an indef-initely repeated 'helping game' and can choose 
to cooperate through standing-based indirect reciprocity, defect, or cooperate condition-
ally on the exchange of monetary tokens. The results show that both reputation and money 
mechanisms can sustain high levels of coop-eration, but the use of money oAers greater 
resistance to defection-promoting mutations, creating self-organising cooperative circuits. 
The study raises questions about the evolutionary co-origins of rep-utation and money, and 
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invites further research to understand the conditions that have favoured the sustainable 
growth of human groups through evolution. 

[66]: The Influence of Socio-Technical Factors on 
Evacuation Performance of University Buildings 
Roy Dukker, C. Natalie Van Der Wal, Omar Kammouh 

This study investigates how social, structural, and technical factors aAect evacuation 
performance of university campus buildings. An agent-based model was developed to 
simulate evacuations in two structurally distinct university buildings. The model 
incorporates four key factors: building familiarity, social influence, signage, and egress 
width. The evacuation performance was assessed using three metrics: 75% evacuation 
time, density, and exit choice.  The main results indicate that building familiarity and egress 
width were the most important factors influencing evacuation performance. In buildings 
with a relatively limited number of exits, egress width became more influential than 
building familiarity. Signage and social influence had modest or no significant influence on 
evacuation performance. The modest influence of signage tended to increase when 
familiarity was reduced. The mostly non-significant eAect of social influence appeared to 
depend largely on the degree to which it was formalised. These findings suggest that 
building managers and policymakers should explore strategies for enhancing occupants’ 
familiarity with building layouts. 

[67]: Social norms and tipping points for sharing 
residential public charging points 
Naud Loomans, Milan Tamis 

Public charging points in neighbourhoods are essential to accommodate the transition to 
electric mobility. When sharing a public charging point, the behaviour of one user can 
influence that of another. In such situations, the need for social norms arises. Social norms 
can encourage prosocial charging behaviour that in-creases charging satisfaction and 
avoids grid congestion through improved coordination of charging sessions. Therefore, the 
aim of this study is to explore how social norms for prosocial charging behaviour can 
improve the charging satisfaction of electric vehicle (EV) drivers at public residential 
charging points. We explore this for various scenarios of charge point availability and the 
willingness for social ‘smart’ charging to alleviate grid congestion.   The agent-based 
simulation model we use consists of one agent population of EV drivers utilising the same 
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set of charging points and parking spaces. These EV drivers form a heterogeneous 
population with varying driving patterns, EVs, and social norms and values around 
prosocial charging behaviour. Agents and their behaviour will be modelled based on self-
reported survey data from Dutch EV drivers charging at public residential charging points (N 
= 314).   We highlight how the widespread distribution of each norm, as well as 
combinations of norms, increases charging satisfaction. Additionally, we describe the 
impact of grid congestion, in combination with one or multiple norms, on charging 
satisfaction. Based on these results, we highlight the implications of social norms for the 
use of public charging infrastructure and provide policy recommendations for 
municipalities, charge point operators and grid operators. 

[68]: X-ODD: eXecution-focused Overview, Design, and 
Details 
Michael Belfrage, Christopher K. Frantz, Fabian Lorig, Paul Davidsson 

The use of Agent-Based Models (ABMs) for policy analysis – also referred to as policy-
modelling – is gaining traction as a tool for evidence-based policy-making [7, 8, 5, 4]. While 
applications date back to the early 2000s and saw a sharp in- crease during the COVID-19 
pandemic, applications remain exploratory, with no established standards aimed at 
assessment of external validity [2]. Challenges in- clude both the inherent randomness of 
social systems (aleatoric uncertainty) and incomplete knowledge of system dynamics 
(epistemic uncertainty). For exam- ple, due to the inherent domain-specific physical 
constraints, traAic simulations are more behaviorally constrained than those of broader 
social behavior, hence complicating generalization [3]. Although governmental quality 
assurance frame- works are being implemented internationally, they often lack specificity, 
both with respect to domain (e.g., transportation, health) and method and technique (e.g., 
agent-based social simulation) [13, 6]. The modelling community oAers a range of 
measures to address this. A notable eAort is the ODD protocol [10–12], providing general 
documentation guidelines and blueprints alongside various ex- tensions (e.g., ODD+D, 
ODD+P, and ODD+2D) that oAer focal augmentations, addressing provenance (ODD+P) 
[16], decision-making (ODD+D) [15], and em- pirical mapping (ODD+2D) [14]. Existing 
model documentation standards, however, give limited attention to external validity, an 
element desirable for the eAective application of models. While process frameworks such 
as TRACE and Balci’s simulation life cycle seek to ensure credibility by capturing the key 
aspects of the modelling process itself [1, 9], we posit a remaining missing link between 
process and model documenta- tion in specifying the information needed to connect 
model output to real-world applications. Ultimately, model generalization must be 
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evaluated in terms of design, purpose and practical use for the specific context of 
decision-making. To address this gap, we propose the draft version of the X-ODD 
(eXecution- focused Overview, Design, and Details) framework – an extension of the ODD 
protocol designed for applying ABMs – with the intention of sparking discus- sion about the 
information required to assess generalizability. Unlike previous extensions, X-ODD places 
practical application first, mirroring the structure of a policy brief to increase relevance in 
policy contexts. The first section captures actionable policy use: how the model informs 
decisions either directly or through deliberation. The second section focuses on the 
representation of the system and seeks to establish in what way the model represents it. 
The first subsection of the representation section evaluates the model’s abstraction level 
using three dimen- sions: fidelity (how faithfully it captures the system), resolution 
(granularity of model entities), and scale (temporal/spatial extent). The second subsection 
eval- uates the evidential basis of model components, including empirical grounding and 
support from peer-reviewed literature, both including the domain-specific and 
methodological perspective. The third subsection of representation focuses on 
representation gaps, identifying known unknowns i.e., observable phenomena in the real 
system that are absent in the model. The final and third section of X-ODD documents 
Verification, Validation, and Accreditation (VV&A), linking it to existing practices 
established within the simulation community and be- yond. By making these aspects 
explicit, X-ODD supports clearer assessments of generalizability, transparency, and 
accountability in applied ABM use. 

[69]: The X-ODD: Towards a Model Protocol to Support the 
Application of ABMS 
Michael Belfrage, Christopher K. Frantz, Fabian Lorig, Paul Davidsson 

The X-ODD (eXecution-focused – Overview, Design Con- cepts, Details) is a proposed 
extension to the ODD protocol, inspired by the policy brief format and intended as a first 
step towards bridging the gap between simulation experiments and real-world decision-
making. It emphasizes transparency, evaluability, and realism, supporting the cred- ibility 
of models for policy and decision-making contexts. 

[70]: The e`ect of increasing Stamp Duty Land Tax: 
Insights from a UK housing Agent Based Model 
Yahya Gamal, Corinna Elsenbroich, Nigel Gilbert, Alison Heppenstall 

https://surfdrive.surf.nl/files/index.php/s/BUBshlA7Yu4JlNr
https://surfdrive.surf.nl/files/index.php/s/8hLFraWRONcEAwz


 

SSC 2025 Book of Abstracts   52 

Housing prices in the UK are aAected by financial and tax policies. This includes a Stamp 
Duty Land Tax (SDLT) based on the house value and the buyer's number of owned houses. 
An SDLT increase has been planned to disincentivise purchases; however, it has triggered 
rushed purchases to meet the policy deadline. To understand such impacts, we use a UK 
housing Agent Based Model (ABM). The ABM indicates that: (1) the SDLT increase does not 
aAect buyers' decisions -- assuming no market anticipation; (2) increasing demand leads 
to quicker sales and no reason for real estate agents to lower prices. 

[71]: CONSTRUCT: Computational, cONtextual, and 
STRUCtural Dimensions for the Formalisation of the 
Social Model 
Themis Dimitra Xanthopoulou, Andreas Prinz 

In this paper, we introduce the CONSTRUCT framework for Agent-Based Models (ABMs). 
CONSTRUCT enhances the understanding of the model creation process by distinguishing 
between descriptions and model, and by reflecting on the relationship between these two 
in diAerent stages. The framework supports model verification related to alignment 
between input and implemented knowledge, and critically examines the relationship 
between domain knowledge context and application context. The framework comprises 
three dimensions: COMPUTATIONAL, STRUCTURE, and CONTEXT. Each is grounded in 
distinct theoretical foundations, including the OMG hierarchy, the conceptual model of the 
model creation process, and literature on the contextual and dynamic nature of knowledge 
as shaped by our conceptual systems. We illustrate the framework's relevance through a 
practical example. 

[72]: An application of a spatio-temporal uncertainty 
analysis on a geospatial agent based model 
Yahya Gamal, Alison Heppenstall 

Geospatial simulation models produce outcomes that are subject to variance and 
uncertainty. In case of empirical geospatial simulations, this variance can stem from the 
statistical limitations of the empirical inputs, and it can significantly change temporally and 
spatially. This makes analysing spatio-temporal uncertainty in the context of empirical 
inputs necessary to understand the reliability of such geospatial simulations. The Spatio-
Temporal Uncertainty Analysis (ST-UA) framework provides a set of indices for measuring 
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the propagation of uncertainty across spatial simulation runs. However, it has only been 
applied on an abstract exploratory Agent Based Model (ABM) for smoking behaviours. To 
address this, we apply the ST-UA framework using a residential relocation ABM for Greater 
Cairo, Egypt. We also extend it with a proposed bivariate mapping of spatial uncertainties 
at the temporal points of interest. The results showcase: (1) the transferability of the ST-UA 
framework to geospatial empirical models; and (2) the usefulness of supporting the ST-UA 
indices with bivariate maps for a simplified representation of the uncertainty propagation. 

[73]: Modelling environmental policy impacts on firms' 
carbon emissions 
Gustavo Rocha Lima Libório, Bernardo Alves Furtado, Olandia Ferreira Lopes 

This paper employs an agent-based model integrating sectoral production, emissions, and 
spatial-social dynamics to evaluate the impacts of environmental policy interventions in 
Brazil. The study simulates scenarios involving emission taxes and innovation subsidies to 
assess their eAects on firm behaviour, sectoral emissions, and macroeconomic indicators. 
Results indicate that both policy instruments lead to improved firm eAiciency, higher 
production, reduced unemployment, and lower inequality, with modest fiscal 
consequences—low tax revenues in the taxation scenario and limited public expenditure in 
the subsidy case. However, while policies enhance economic and social outcomes, total 
emissions may increase due to higher overall production. This highlights a key trade-oA in 
climate policy design—economic eAiciency can undermine strict environmental goals if 
not paired with mechanisms to limit absolute emission caps. The model underscores the 
importance of incorporating firm-level innovation responses into macro-level policy 
evaluations and demonstrates that policy mixes, rather than isolated instruments, are 
better suited to balance sustainability, equity, and economic growth. 

[74]: The best causal model? A provocation on Agent-
Based Models as causal inference tools 
Bernardo Alves Furtado 

This paper evaluates strong arguments claiming that agent-based models (ABMs) have a 
sound theoretical basis to serve as tools for causal inference in the social sciences. While 
standard approaches to causal inference rely on strong assumptions and often struggle 
with complex, non-linear systems, ABMs oAer a simulation-based alternative that enables 
explicit counterfactual analysis. We argue that rigorously constructed ABMs can meet key 
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requirements for causal identification. We demonstrate how classical causal strategies 
from economics (e.g., potential outcomes, diAerence-in-diAerences, instrumental 
variables) are both applicable and falsifiable within ABM environments. The paper 
concludes by outlining strategies for formal identification, hybrid modelling, and 
methodological transparency. ABMs are not proposed as replacements, but as 
complementary frameworks well-suited for causal reasoning in complex social systems. 

[75]: Simulating Behavioral Transitions and Environmental 
Outcomes of the Sharing Economy - Case Study Bike-
Sharing 
Christian Clemm, Tatsuki Watanabe, Yusuke Kishita 

Transitions to a circular economy require dynamic methods that capture consumer 
behavior, product life cycles, and environmental impacts. This paper presents a simulation 
framework integrating agent-based modeling, discrete choice modeling, and greenhouse 
gas emissions assessment to evaluate shared product systems. Using a bike-sharing case 
study in Japan, we combine consumer survey data with provider operational data. Agents 
make transport choices based on a calibrated logit model, while shared products follow life 
cycle processes including manufacturing and redistribution. Scenario-based simulations 
incorporate policy and infrastructure changes to assess behavioral shifts and emissions 
outcomes. Results indicate substantial modal shifts and emission reductions in future 
scenarios. The framework supports the design of environmentally sustainable sharing 
systems. 

[76]: Testing the validity of multiple opinion dynamics 
models 
Samuel Moor-Smith, Dino Carpentras 

While opinion dynamics models have been extensively studied as stylized models, there 
has been growing attention to the possibility of combining these models with empirical 
data. This attention seems to be driven by the many social issues that strongly depend on 
people's opinions (such as climate change and vaccination) and the need for empirically 
valid models to design related policy interventions. While diAerent models have been 
combined in various ways with empirical data, standardised comparison of models against 
empirical data is still lacking. In this article, we test the validity of multiple opinion 
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dynamics models---including both stylized and more realistic models. Our approach 
follows a "data science-like" validation procedure, where we first calibrate the model's free 
parameters using an initial range of years (e.g. 2010-2015), and then use data from one 
wave (e.g. 2016) to predict data in the following wave (e.g. 2017). We initially tested such a 
procedure using simulated data and then tested diAerent models on various topics from 
the European Social Survey. Both toy models and empirical models perform well on the 
simulated data, but fail to predict future years in the empirical data. Furthermore, during 
the calibration phase on the empirical data, most models learned to "freeze"---meaning 
that their predictions for the following year are just a copy of the data from the previous 
year. This work advances the literature by oAering a benchmark for comparing diAerent 
opinion dynamics models. Furthermore, our tests show that real-world dynamics appear to 
be completely incompatible with the dynamics of the tested models. This calls for more 
eAort in exploring what are the features that would improve validity and applications for 
opinion dynamics models. 

[77]: Discouraging Urban Cycling with Air Quality Data? 
Rok Novak, Maria Alejandra Rubio Rojas, David Kocman 

Urban transport decisions increasingly reflect individual responses to environmental 
stressors such as poor air quality (AQ) and noise, alongside other situational and personal 
factors. Given the growing emphasis on sustainable urban mobility—particularly cycling 
and walking—it is crucial to understand how “early adopters” perceive urban stressors, 
identify their information sources, and evaluate how these aAect their decision-making. 
We propose an agent-based model (ABM), grounded in empirical data and participatory 
modelling, to simulate how information dissemination and personal experience influence 
transport decisions and environmental exposure. As part of the Urban Cycling Lab in 
Ljubljana under the H2020 URBANOME project, we recruited over 200 cyclists who 
routinely commute by bike and were willing to collect real-time data on their exposure to air 
pollution and noise. The dataset includes indicators of mobility decision-making, 
socioeconomic and health status, and environmental literacy. In addition, high-resolution 
spatiotemporal exposure data to particulate matter and noise were collected, along with 
biometric metrics such as heart rate and movement. Interviews revealed that AQ 
information was often cited as a factor in decisions about outdoor activity. Nonetheless, 
only 14% ranked air quality among their top three reasons for choosing to cycle. In contrast, 
80% were at least somewhat concerned about the health impacts of poor AQ, and 47% 
reported adjusting their cycling routes to reduce exposure. While 44% reported never 
considering AQ in their transport choices, the majority indicated they do take it into 
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account at least occasionally. Related to this, 30% of respondents always or sometimes 
check the AQ before cycling, primarily by consulting data from monitoring stations/apps, 
and 22% claim that AQ information would change their cycling habits, with another 40% 
being unsure. Concern about noise was generally lower, with 45% reporting no concern 
about exposure. Regarding communication, 64% of respondents reported at least 
occasionally encouraging others to adopt exposure-reducing behaviours—such as 
choosing less traAicked routes or avoiding peak hours—highlighting the role of informal 
networks in shaping behaviour. Together with information from apps, media, and social 
networks, these peer-to-peer communications may significantly shape behavioural 
adaptation and cumulative exposure. Such dynamics could play a pivotal role in 
accelerating the shift toward sustainable transport modes, thereby contributing to reduced 
emissions and improved urban health outcomes. We are developing an agent-based model 
in NetLogo that builds on these empirical insights to simulate urban transport choices, 
incorporating probabilistic decision functions, social influence, information flow, and 
learning mechanisms within a simplified GIS-based environment. A key objective of the 
model is to identify which channels and factors most influence (1) modulating individual 
exposure to urban stressors, and (2) shifting emissions patterns at the city scale. Critically, 
the model will be co-designed through participatory workshops involving cyclists and other 
stakeholders, ensuring alignment with real-world concerns and perceptions. Feedback 
from SSC2025 attendees—both modelling experts and cycling practitioners—will be 
integrated through on-site discussions and a short form accessible via a QR code displayed 
on the poster. This poster serves as a launching point for expert-informed refinement of the 
model’s structure and assumptions. 

[78]: From Qualitative Analysis to Algorithms - Modelling 
Knowledge Flow on Climate Change Adaptation 
Vanja Falck, Ivan Puga-Gonzalez, Pierre Van Wolleghem, Fount Leron Shults, Marta Bruno 
Soares 

This paper presents and illustrates a novel methodology for integrating qualitative insights 
into computational models to simulate knowledge flow in climate change adaptation 
networks. We explore how climate knowledge becomes usable in municipal decision-
making processes in the context of a transnational network of municipalities called the 
International Council for Local Environmental Initiatives (ICLEI). This research is part of the 
larger EU-Horizon project Impetus4Change. Our approach employs reflexive thematic 
analysis of in-depth interviews with facilitators, researchers, and municipal oAicials. These 
insights are algorithmically encoded into an agent-based model guided by assemblage 
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theory, which conceptualizes knowledge as enacted within relational social systems. The 
resulting Qual2Rule approach enables the translation of narrative data into formal rules 
and usability scores in the model. The simulation's key components include political 
gatekeeping, institutional capacity, and perceived relevance. Supplementary proxy 
indicators—such as governance eAectiveness and climate risk indices—parametrize 
model inputs. This work contributes to the broader field of social simulation by oAering a 
rigorous yet flexible method for converting complex, context-sensitive data into algorithmic 
form. It underscores the importance of co-creation, perceived relevance, and sensitivity to 
local contexts in the uptake of climate adaptation knowledge. It encourages future 
modelling practices to embrace interpretive and participatory data sources. 

[80]: Exploring the use of graph databases to record 
provenance for agent-based-modelling 
Doug Salt, Gary Polhill 

We explain the progress and demonstrate developments to the existing framework for the 
automatic recording of provenance and metadata for primarily agent-based models that 
could easily be adapted to the other modelling environments. We discuss the need for 
such a framework, the new implementation with the a graph database, and discuss the 
ramifications. 

[81]: Enabling Active Mobility in Cities 
Áron Dénes Hartvig, Leila Niamir 

Active mobility, including walking and cycling, presents an opportunity for cities to foster 
more sustainable, healthy, and livable environments. However, shifting away from car-
centric systems is a complex challenge shaped by infrastructure, social norms, and 
behavioral factors. This study investigates how cities can eAectively promote active 
mobility, using Vienna as a case study. We combine empirical research with agent-based 
modeling to explore both the drivers and barriers of low-carbon travel behavior. A 
household survey collects data on travel habits and psychological factors such as norms, 
perceived behavioral control, and motivation. Building on this, we extend the BENCH 
agent-based model to develop BENCH-Mobility, a new model that simulates individual 
transport mode choices and social interactions in urban contexts. The model incorporates 
environmental psychology and spatial data to evaluate the impact of various policy and 
infrastructure scenarios on active mobility adoption. Preliminary calibration is based on 
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pilot survey data, with full results expected by summer. BENCH-Mobility captures the 
nonlinear dynamics of mobility transitions and is designed as a decision-support tool to 
help policymakers identify eAective, context-sensitive strategies for promoting sustainable 
transport in cities. 

[82]: Understanding Personal Norm Change Through 
Cognitive Coherence: A Network-Based Simulation 
Approach 
Marlene C. L. Batzke, Fabian Mankat, Blanca Tena Estrada 

Norms are behavioral rules that guide individual behavior in most situations. Indi-viduals 
internalize these norms, forming personal norms—subjective beliefs about the 
appropriateness of specific behaviors. These personal norms are shaped by social norms, 
personal values, and prior behaviors. While empirical work has demonstrated the 
existence of personal norms, the mechanisms underlying their development and change 
remain underexplored. In this work, we propose a conceptual framework that models how 
personal norms change over time and across situations. We assume that individuals hold 
multiple, potentially conflicting norms. Norms are adopted either because individuals 
person-ally believe they are important, because they expect others to view them as im-
portant, or because they align with the own behavior. Within each individual, social norms, 
personal norms, and behaviors are interconnected in a network we term the norm system, 
which is governed by a principle of cognitive coherence. That is, indi-viduals strive to 
maintain internal consistency among their norms and behaviors. While all norms are 
behavioral rules (i.e., pre- or proscribing a certain behavior), we assume that they can be 
more or less specific with regard to single situations. We illustrate this with an example, 
where an individual may hold both the situation-specific norms “I should cross on green 
when children are watching” and “I may cross on red if it's safe,” which may reflect internal 
incoherence moderated by the transsituational norm “I should only cross on green”. 
Transsituational norms are more general and apply to multiple situations. For analytical 
clarity, we treat social norms as static and focus on changes in personal norms and 
behavior. The agent-based model simulates agents’ behavior in diAerent one-shot 
coopera-tion games (e.g., dictator game) where no social feedback is provided and hence 
social norms can be regarded as static. Depending on the situational context and 
behavioral decisions, agents adapt their personal norms to achieve cognitive coher-ence. 
The coherence of the norm-system is based on the coherent or incoherent rela-tions of 
each two elements within the system. In our simulations, individuals are exposed to 
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varying situational contexts and ob-serve actions that challenge or reinforce specific 
norms. We vary whether these ob-served norms relate to the same situational cluster (i.e., 
the same game with diAer-ent payoA matrices) or to diAerent clusters (i.e., diAerent games) 
connected by a shared transsituational norm. Across these scenarios, we examine 
changes in situa-tion-specific and transsituational norms, and how these influence 
subsequent behav-ior in novel but related situations. We further explore norm stability with 
regard to centrality in the norm system. This work provides a novel framework for 
simulating how individuals adapt their normative beliefs and behaviors across contexts, 
oAering insights into the cognitive underpinnings of norm change and stability. 

[83]: Digital social experiment simulation to support Smart 
Wellness Cities 
Setsuya Kurahashi 

Ensuring that individuals can maintain a healthy lifestyle within their communities as they 
age provides significant benefits to both individuals and society, including an enhanced 
sense of purpose, improved quality of life, and reduced healthcare costs. In the context of 
declining birthrates, an aging population, and overall population decline, there is an 
increasing need for urban environments that promote health, well-being, and security for 
local residents. This paper introduces the concept of the Smart Wellness City, a framework 
designed to address these challenges, and presents the development of a simulator that 
estimates step counts on residents based on synthetic population data and mobile spatial 
data. The simulator aims to assess the impact of policies designed to enhance daily 
physical activity across the local population. By modeling behavioral patterns and policy 
interventions, this study contributes to the advancement of digital social experiments 
aimed at mitigating health risks at a community-wide level. 

[84]: Does reinforcement learning always outperform 
agent-based models when replicating real-world 
scenarios? 
Zixin Feng, Qunshan Zhao, Alison Heppenstall 

With the increasing numbers of studies using Machine Learning (ML) techniques with 
Agent-Based Models (ABMs), some researchers have begun to argue that people should 
not use ML for ABMs just for the sake of it, and should critically assess the ML methods 
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they use. In this paper, we specifically focus on reinforcement learning (RL) and its widely 
discussed advantage in accurately modelling behaviours when replicating real-world 
systems. The objective of this paper is to design a model comparison framework to 
evaluate the performance of RLs and ABMs across diAerent scales of modelling 
environment and diAerent number of agents. Through the comparative analyses, we aim to 
determine whether RL consistently delivers the anticipated advantages in real-world 
replication. The results have shown that, when changing the simulation scales and number 
of agents, RL models consistently show higher accuracy of replicating real-world 
situations. However, when the simulation environment becomes more complex or larger 
than our case study scenario, this advantage of RL cannot be guaranteed due to the 
decline trend in accuracy. 

[85]: Improving the behavioural realism of agent-based 
model for low-carbon technology adoption: A case study 
of Lausanne 
Hanbit Lee, Léonard Léchot, Matthias Heinrich, Claudia R. Binder 

We develop a bottom-up ABM to simulate the co-adoption of photovoltaics, heat pumps, 
and renovation measures among households in Lausanne, Switzerland. The model follows 
a trigger–decision–evaluation sequence, where events prompt utility-based adoption 
decisions and peer feedback drives social learning. Social influence operates through 
empirically calibrated direct interactions and observational learning. Our model integrates 
heterogeneous and dynamic decision rules derived from survey data using a probabilistic 
segmentation approach, enhancing behavioural realism and empirical validity. 

[86]: Climate change mitigation through IAM-ABM 
coupling: A multi-scale approach to public opinion 
dynamics and governments pledges. 
Poujon Adrien 

Most stylized Integrated assessment models of the climate-economy usually lack the 
socio-political feedback that shape short and long term policy trajectories. Moreover, in 
adopting a top-down optimization strategy they assume that obtained mitigation 
trajectories can be implemented in practice irrespective of the socio-political feasibility of 

https://surfdrive.surf.nl/files/index.php/s/nCymrWbjTiXQkE2
https://surfdrive.surf.nl/files/index.php/s/V0GNAkF3VaBbv65


 

SSC 2025 Book of Abstracts   61 

these pathways. This work proposes a coupling of the stylized JUSTICE Integrated 
Assessment Model of 57 regions with a two-level game ABM of opinion dynamics and 
regional governments within each region. This coupling allows for a bottom-up emergence 
of mitigation pathways as regional governments formulate and revise regional net-zero 
pledges in response to both domestic and international pressures. It allows for capturing 
key features of transformative change: path-dependencies, non-linear interactions 
between regional public opinions and anticipated consequences of mitigation policies, 
and emergent global mitigation. This may serves the goal of identifying potential points of 
interventions in the climate-economy-policy system that can trigger a fast, self-fulfilling 
desirable transformation, or tipping dynamics. 

[87]: Conversation and Polarization on Social Media 
Emma Baillie, Nicholas Geard, Wally Smith 

Opinion polarization has for many years been an increasingly prominent part of daily life 
and a significant topic in the social sciences. One of the environments in which 
polarization can take place is online social media. This research intends to investigate the 
process of opinion sharing on social media to discover how the networks in which 
conversations are embedded and the structure of the conversations that take place in 
these networks are influential in the formation of polarized environments. It further aims to 
identify content-blind and opinion-blind procedures for retarding the process of extreme 
polarization within a network. We will do this by constructing a conversational model of 
agents interacting within a social media environment and measuring the stability of 
diAerent network structures, the amount of diversity agents are exposed to and the 
conseqences of intervening to attempt to disrupt polarization. 

[88]: A proposed nomenclature for models of complex 
systems 
Gary Polhill, Alison Heppenstall, Michael Batty, Matt Hare, Ric Colasanti, Doug Salt, 
Richard Milton, Sarah Wise, Kavin Narasimhan 

Literature searches for agent-based modelling work have the problem that there is diverse 
terminology used to describe relevant models. However, since relevant work appears in 
diverse application domains, that same terminology can also be used to mean something 
other than,“a computer simulation entailing the explicit representation of the dynamic 
behaviours of multiple heterogeneous interacting individuals.” This is merely our own 
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working definition for the purposes of this work; we acknowledge others may have 
alternative views. We report here on the results of our own systematic literature review of 
the agent-based modelling literature. We use mutual information to measure the 
agreement between authors’ usages of terminology describing possibly relevant models, 
and our assessment of whether the work is consistent with our working definition. Rather 
than argue about the definition of what is, and what is not, an agent-based model, we think 
we should develop terminology to describe models based on more verifiable properties of 
the model. We propose some options here. 

[89]: Towards an ABM on Proactive Community 
Adaptation for Climate Change 
Önder Gürcan, Ivan Puga-Gonzalez, Christopher K. Frantz, David Eric John Herbert, F. Leron 
Shults 

We present an agent-based model (ABM) simulating proactive community adaptation to 
climate change in an urban context. The model is applied to Bergen, Norway, represented 
as a complex socio-ecological system. It integrates multiple agent types: municipal 
government (urban planners and political actors), civil society (individual citizens), 
environmental NGOs and activists, and media. Agents interact during urban planning 
processes—particularly the evaluation and approval of new development proposals. Urban 
planners provide technical assessments, while politicians (organized by party) make final 
decisions to approve, modify, or reject projects. Environmental NGOs, activist groups, and 
the media shape public perception and influence policymakers through campaigns, 
lobbying, protests, and news coverage. Individual citizens decide whether to engage in 
collective action based on personal values and social influences. The model captures the 
resulting decision-making ecosystem and reveals feedback loops and leverage points that 
determine climate-adaptive outcomes. By analyzing these dynamics, we identify critical 
intervention points where targeted policy measures can facilitate systemic transformation 
toward more climate-resilient urban development. 

[90]: Unequal Transitions: Exploring Socioeconomic 
Disparities in Heating Technology Adoption through Data-
Driven Agent-Based Modeling 
Kasimir Püttbach 
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Carbon pricing with lump-sum redistribution is often considered a progressive climate 
policy, particularly in the residential heating sector. However, this view typically assumes 
static consumption patterns and overlooks the behavioral and structural factors that shape 
households’ ability to adapt over time. In this study, I propose a data-driven agent-based 
model (ABM) calibrated with microdata from the German Income and Expenditure Survey 
(IES) 2018 to simulate heating system transitions across 40,000 heterogeneous 
households. The model captures diAerences in preferences, financial constraints, and 
social influence, allowing households to endogenously switch technologies in response to 
policy changes and carbon pricing. The central hypothesis is that wealthier households’ 
superior adaptive capacity—due to both economic and behavioral advantages—may 
undermine the progressivity of carbon pricing even when revenues are redistributed. The 
model aims to explore under which conditions carbon pricing remains equitable, and when 
it becomes regressive despite compensatory measures. 

[91]: The committee curse: why winners in contests are 
largely overrated 
Katinka Den Nijs, Pantelis P. Analytis, Minsu Park, Johannes Müller-Trede 

People working across disciplines compete for resources and recognition. The competition 
arenas are often systematized as contests, in which a group of individuals (i.e. a 
committee) stands on behalf of a larger population and evaluates the candidates, 
determining who will be selected. How accurate and replicable are committee decisions 
and how strong is the quality signal they confer? We propose a simple model for committee 
decisions, which predicts that from most people’s point of view, the candidates selected by 
committees will be overrated. We test this prediction using a novel dataset from a graphic 
design contest that we organized, which shows that the overrating eAect is even larger in an 
actual contest than what is predicted by the model using synthetic data. We then explain 
this discrepancy by showing that the probability that diAerent candidates will be selected is 
more sensitive to the variance of the candidates’ evaluations than to their average 
evaluation, and that variability also drives the overrating eAect. Our results can inform the 
design of eAective and fair decision committees, and can help candidates and committees 
to better manage their expectations. 

[92]: Replicating DomWorld 
Haakon Bøthun Lunde, Themis Dimitra Xanthopoulou, Andreas Prinz 
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Model replication is a critical aspect of model validation. In this paper, we attempt to 
replicate the Domworld model first introduced in 1996 and still in use as of 2024. Despite 
many novel patterns reported across diAerent model parameters in various DomWorld 
studies, the code remains unpublished, making relational replication the most viable 
method. Using a Domain Specific Language (DSL) tool, we tested for replication of patterns 
from two major publications and achieved only partial replication. Without available code, 
a major replication challenge is the multitude of valid interpretations of a conceptual 
description when implementing it as code. We discuss potential causes for the divergent 
results and highlight the main replication challenges. We conclude with recommendations 
for improving the DSL method we used and reaAirm calls for greater transparency and 
source-code sharing. Specifically, we propose using the enhanced DSL for ABMs as it 
unites the documentation and implementation reducing uncertainty regarding model 
architecture. 

[93]: Nets and Networks: Exploring the Role of Social 
Networks in Common Pool Resource Governance 
Matvei Isaenko 

A Large variety of resources that fall under the classification of common pool resources 
share a similar fundamental problem -- the tragedy of the commons. It leads to their 
depletion and results in a detrimental eAect on a community that relies on it. One of the 
promising solutions, as argued by scholars, is for the community of resource users to 
develop endogenous institutions that would govern the operational aspects of resource 
extraction and appropriation. In this study I aim to understand the role of social networks in 
the evolution of institutions for CPR governance. For this purpose an agent-based model of 
a small-scale fishery was developed. During the simulation actors participate in resource 
extraction, social network formation, strategy adaptation and development of institutions 
for governing the commons. Preliminary results suggest the importance of the number of 
tightly connected components within the social network of resource appropriators. 

[94]: An Agent-Based Model for the Design of Chronic 
Care Services 
Nicolas Barticevic, Simcha Jong, Paul Expert 

We present an agent-based model for the system's performance as a result of resource 
allocation strategies and patients' participation. We showed how increases in the system's 
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capacity and an outreach strategy improve the system's performance. Crucially, our 
models accounted for the patients' care-seeking behaviour, a form of participation critical 
in producing health outcomes in chronic conditions. 

[95]: Simulating Rooftop Solar Panel Adoption: An Agent-
Based Model of Household Decision-Making in 
Amsterdam Districts 
Caroline Christandi Loe, Erkinai Derkenbaeva 

This abstract outlines the ongoing development of Solar-SIMS, an Agent-Based Model 
(ABM) designed to simulate rooftop solar panel adoption within Amsterdam districts. The 
model applies the HUMAT framework, explicitly integrating experiential, values-based, and 
social motives, descriptive (observation-based) and injunctive (peer interaction-based) 
social norms, and cognitive dissonance theory. Solar-SIMS conceptually utilizes 
Amsterdam’s district-level demographic data and housing characteristics, incorporating a 
dual-layer social network distinguishing spatial neighbors from socially similar peers. It 
highlights the nuanced roles of peer influence, socio-economic disparities, and policy 
interventions to reflect adoption barriers and opportunities. Currently, the simulations 
employ an abstract spatial representation of Amsterdam districts and non-calibrated, 
conceptual timesteps to explore adoption dynamics and socio-economic inequalities. The 
model explores how adoption spreads across space and time, revealing where and when 
clusters form, and how they’re shaped by peer influence and household characteristics. 

[96]: Novel methodology for the integration of societal 
change in energy system models 
Felicitas Ortlieb, Md Anik Islam 

Energy system modelling is a valuable tool for understanding the complexity of energy 
systems. Still, it is typically restricted to a techno-economic-environmental perspective, 
incorporating processes of societal change only to a limited extent. However, energy 
system models can also be used to study energy-related human behavior and the resulting 
changes in the energy system, but the integration of social dynamics is complex, as the 
systematic quantification of qualitative data is challenging, and thus, first approaches of 
translating qualitative to quantitative data for energy system modelling lack reproducibility 
and transparency. To address this challenge, this study presents a hybrid approach for 
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translating consistent qualitative scenarios developed with the method of Cross-Impact 
Balance Analysis (CIB) on interdependent future societal pathways derived from social 
sciences into quantitative changes in future energy service demands by means of a newly 
developed energy service demand translation tool. It then incorporates the changed energy 
service demand induced by societal pathways into a least-cost linear optimization model 
called TIMES to study the eAects of energy service demand changes on the energy system 
in Germany for the year 2050. The developed methodology is applied in an exemplary case 
study of two extreme societal pathway scenarios within the personal mobility sector. The 
two scenarios based on diAerent pathway assumptions lead to significantly diAering 
outcomes of energy service demands and subsequent final energy consumption, which 
demonstrates that societal pathways strongly influence energy systems and should be 
therefore transparently quantified and integrated in energy system models. 

[97]: Causal Inference Frameworks for Individual Based 
Models 
Lynette Linzbuoy, Mark S Gilthorpe, Alison J Heppenstall, Jiaqi Ge 

Causation is widely regarded as a complex phenomenon that has remained largely 
unexplained despite extensive research and discussion over the years. Limited consensus 
has been achieved regarding the definition of the concept and concerning its interpretation 
within practical research applications. To enhance public health outcomes, a causal 
understanding of the ways in which individual behaviours and decisions influence 
population-level health trends is required. Such understanding enables the development 
of eAective interventions through the identification of key patterns, the elucidation of the 
processes by which these patterns arise, and the determination of the spatial and temporal 
scales at which they operate. To address this complexity, a range of methodological 
approaches has been developed across various disciplines. Within epidemiology, the 
predominant strategy involves the evaluation of counterfactual contrasts through 
statistical regression models guided by graphical causal frameworks. In recent years, 
agent-based models (ABMs) and microsimulation models (MSMs) have been introduced as 
promising tools for drawing causal inferences in complex systems. MSMs and ABMs have 
been employed eAectively to analyse multiple measures of exposure within an in-silico 
environment. The conditions under which these models produce reliable estimates of 
causal eAects require further understanding. The present work builds upon prior research 
to construct a causal framework for the simulation of longitudinal data incorporating a 
priori causal structures. The aim is to aid in understanding how synthetic datasets are 
simulated to ensure that appropriate causal structure is embedded and identify the 
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essential components in a synthetic dataset that are needed for building robust ABMs to 
provide dependable causal insights. 

[98]: Designing Social Agent-Based Models for Theory 
Development: Insights from Radicalization 
Mijke Van Den Hurk, Mark Dechesne, Frank Dignum 

This paper explores the use of social agent-based modeling (SABM) for theory development 
in radicalization. We present design principles derived from our own research, using an 
abductive approach to build and test a theoretical framework for understanding 
radicalization. Our SABM examines both individual and group-level processes, particularly 
identity fusion, generating scenarios that align with existing literature on radicalization. We 
discuss challenges of modeling social phenomena and highlight how our approach 
contributes to theory development, oAering valuable insights through dynamic narrative 
outputs. 

[99]: When can you use LLMs for ABM? 
Bruce Edmonds 

The paper points out that AI systems (and LLMs in particular) have been and can be 
developed to meet at least 5 diAerent goals: fool humans, do particular tasks as well as 
humans, simulate human behaviour, do useful work for humans and to make decisions as 
an independent entity. Next a brainstorm of some possible uses for LLMs with ABMs are 
discussed, looking at which kind of AI system might be suitable for each. Many of these are 
rejected as not being a reliable use. Some others are a possible good use, but not currently 
explored. The match of AI to ABM pur-pose is then summarised in a table, along with the 
two main conclusions: (a) one can not assume that an AI entity that is good at one AI goal 
will be suitable for your ABM purpose and (b) that one needs to check that it behaves in a 
reliable manner (i.e. that it achieves that AI goal) even if it does. Neither the sheer plausi-
bility of LLM output, nor clever training, prompting or calibration of LLMs are suAicient, 
except for illustration or informal exploration. 
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[100]: Modeling the interplay of market dynamics and 
farmers’ decision-making in the transition to regenerative 
agriculture in the World-Earth model InSEEDS 
Marlene Rimmert, Hannah Prawitz, Luana Schwarz, Tim G Williams, Jonathan F. Donges 

The current food and land use system is contributing to the transgression of the planetary 
boundaries, and thereby significantly endangering not only environmental but also human 
health [1]. This calls for a rapid transition to alternative agricultural paradigms [2], 
regenerative agriculture being one of them. Regenerative agriculture aims to ensure the 
resilience of the food and land use system by improving soil health, water availability, 
biodiversity and carbon sequestration, as well as economic prosperity of farmers and 
global food security [3]. Investigating the transitions towards regenerative agriculture 
requires holistic approaches that enable the analysis of interconnected dynamics between 
social, economic and ecological processes and thus identify reinforcing feedback 
processes and leverage points that are crucial for the rapid trans-formation [4, 5]. Building 
on the copan:LPJmL modeling framework [6], the InSEEDS World-Earth model integrates 
sociocultural and biophysical dynamics with the aim to analyze spreading dynamics of 
regenerative agriculture up to global scale [7]. The current version of the InSEEDS model is 
focused on farmers’ decision-making between conventional and regenerative agriculture 
including social learning processes and the emerging environmental feedbacks; however, it 
misses an economic and monetary perspective [7]. Markets are a crucial element of 
systemic shifts toward regenerative agriculture, as processes such as global trade and 
consumer behavior determine demand and food prices and thus remain important 
decision-making factors for farmers [8]. In this project, we extend the InSEEDS model by 
introducing a food market as novel adaptive agent to analyze the interactions of farm-level 
processes and market dynamics. Based on the conceptualization of a stylized market in 
the “abacra” model by Müller-Hansen et al. [9], the market is characterized by a regional 
demand for crops represented as a simple demand curve and the price response following 
a constant elasticity function. By reflecting the degree to which local markets are 
integrated in national and international markets, the inclusion of price elasticity allows 
regional diAerences to be captured in the model [9]. We are expanding the farmer agents in 
InSEEDS to enable them to generate income based on the market price of their produced 
crops. Farmers’ income is then integrated in the farmers’ decision-making processes by 
influencing their evaluation of agricultural performance, their inclination towards social 
norms and their perceived behavioral control, i.e. the perceived diAiculty of implementing 
regenerative practices. We present a comprehensive analysis to show how fluctuating 
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market dynamics change farmers’ management behavior, and thus influence the global 
spreading dynamics of regenerative agriculture. The presented model extensions provide 
the foundation for further developments of the food market as an adaptive agent. Future 
modeling eAorts will aim to explicitly represent market dynamics—such as supply chain 
interactions and consumer behavior—in response to farmers’ management decisions and 
environmental outcomes. This will enable the analysis of the food market's potential to 
transition from an extractive to a regenerative paradigm, contributing to a broader 
understanding of systemic shifts towards regeneration. 

[101]: Developing alternative conceptual models of power 
dynamics in food system transitions 
Tim G Williams 

Context: Power imbalances are increasingly recognised as a core barrier to transforming 
agri-food systems towards sustainability. The concentration of economic and political 
power currently reinforces dominant ‘industrial’ models of production and consumption, 
which are linked to environmental degradation and social inequities. While local 
alternatives exist, we lack a broader understanding of how power might be redistributed at 
the system level—and what kinds of social or political interventions could drive that 
change. Process-based simulation models can help to examine these dynamics and test 
disruptive interventions. But power operates across multiple, interlinked scales and no 
single modelling paradigm fully captures this complexity. Agent-based models are well 
suited to represent heterogeneous actors and decision-making in societal discourse and 
mobilisation, whereas economic equilibrium models better capture aggregate market 
dynamics, policies, and spatial and economy-wide spillovers. Innovative modelling 
strategies are thus required to connect these individual and structural dynamics. These 
challenges prompt interesting questions: How can we meaningfully represent multi-scale 
power dynamics in food system transitions? What distinct insights do these diAerent 
modelling paradigms oAer? And can integration across paradigms yield deeper 
understanding, or are parallel approaches suAicient?  Approach: This ongoing research 
aims to develop and integrate alternative approaches for modelling power in food system 
transitions. It builds on previous work that synthesised evidence on the power relations in 
European food systems [1] and simulated these dynamics with a stylised agent-based 
model [2]. Here, we first identify a set of cross-cutting power mechanisms relevant for 
describing lock-ins and transitions in global food systems. We then conduct 
multidisciplinary workshops with agent-based and economic modellers to (i) explore how 
these mechanisms could be modelled within each paradigm and (ii) develop stylised 
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conceptual models that integrate the individual mechanisms within each paradigm.  We 
then reflect on the strengths and limitations of each approach for representing important 
real-world power dynamics, and discuss implications for coupled model development and 
empirical data needs. Future work will focus on implementing selected models for 
scenario analysis and may expand the scope to include systems dynamics modelling.  
Significance for the social simulation community: The conceptual models developed here 
oAer at least two contributions to this community that are relevant beyond the food system 
context. First, by working towards computational model implementations, this research 
moves beyond prior eAorts that only discuss the theoretical advantages/disadvantages of 
diAerent modelling approaches for sustainability transitions [3, 4]. Second, these 
conceptual models serve as practical ‘boundary objects’ that support communication 
between academic communities [5], enabling social simulation methodologies to interact 
with and impact other research fields.   References  1. Williams, T. G., Bui, S., Conti, C., 
Debonne, N., Levers, C., Swart, R., & Verburg, P. H. (2023). Synthesising the diversity of 
European agri-food networks: A meta-study of actors and power-laden interactions. Global 
Environmental Change: Human and Policy Dimensions, 83(102746), 102746.  2.
 Williams, T. G., Brown, C., Diogo, V., Magliocca, N. R., Molla, N., Rounsevell, M. D. 
A., Zagaria, C., & Verburg, P. H. (2025). Power dynamics shape sustainability transitions in a 
modeled food system. One Earth (Cambridge, Mass.), 8(1), 101158.  3. Holtz, G., 
Alkemade, F., de Haan, F., Köhler, J., Trutnevyte, E., Luthe, T., Halbe, J., Papachristos, G., 
Chappin, E., Kwakkel, J., & Ruutu, S. (2015). Prospects of modelling societal transitions: 
Position paper of an emerging community. Environmental Innovation and Societal 
Transitions, 17, 41–58.  4. Köhler, J., De Haan, F., Holtz, G., Kubeczko, K., Moallemi, E., 
Papachristos, G., & Chappin, E. (2018). Modelling Sustainability Transitions: An 
Assessment of Approaches and Challenges. Journal of Artificial Societies and Social 
Simulation, 21(1). https://doi.org/10.18564/jasss.3629  5. Franco-Torres, M., Rogers, 
B. C., & Ugarelli, R. M. (2020). A framework to explain the role of boundary objects in 
sustainability transitions. Environmental Innovation and Societal Transitions, 36, 34–48. 

[102]: Batteries without borders: Battery-as-a-Service 
meets energy sharing in energy communities 
Sharif Khaleghparast, Somayeh Torkaman, Bart Van Der Holst, Gijs Verhoeven 

Energy communities (ECs) coordinate energy sharing, granting participants market-free 
access to use local renewable generation assets while contributing to the socio-economic 
benefits. These benefits grow with batteries, yet their high capital costs limit investments to 
minimal capacity, presumed to achieve high utilization. However, battery utilization 
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generally underperforms relative to expectations, regardless of the adopted capacity. This 
resource ineAiciency stems from treating batteries as a product; that is, the battery 
capacity is strictly reserved for the battery owner’s energy. Battery-as-a-Service (BaaS) is 
an alternative model that keeps ownership with the battery owner while making surplus 
capacity available to others. BaaS intensifies energy sharing by granting participants 
access to each other’s battery capacity and letting the EC coordinate battery charging and 
discharging through explicit capacity sharing. However, it is still unclear how BaaS aAects 
various performance indicators of the energy system. We evaluate BaaS against Battery-
as-a-Product across EC operations under diAerent asset scale and ownership scenarios. 
We employ an agent-based framework to model and simulate the EC coordination in the 
day-ahead horizon and the energy delivery behind the low-voltage feeder. Our analysis 
clarifies that BaaS is a price-sensitive driver that significantly improves financial returns 
and resource eAiciency. Moreover, a combination of BaaS with household-owned assets 
and community-scale assets intensifies the improvement in financial returns and resource 
eAiciency, respectively. 

[103]: Can Divisions Be Bridged? An Exploration Through 
The Agent-Based Dialogue Tool 
Shaoni Wang, Wander Jager 

In public discussions involving controversial topics such as sustainable development, 
migration and climate change, people often hold diAerent or even polarised views. This 
polarisation hinders community dialogues. In response to this challenge, this study 
proposes to use the Dialogue Tool based on HUMAT framework to explore the eAects of 
polarisation and intervention strategies. The research path is as follows: first, introduce a 
dialogue tool, then design intervention strategies based on community dynamics, and 
finally evaluate the eAects of diAerent interventions through simulation experiments. The 
study found that in communities with high homogeneity, the strategy to strengthen support 
can reduce the polarisation index (PI) and the degree of group division (DG); while in 
communities with high heterogeneity, the network reconstruction strategy shows the best 
conflict mitigation eAect, and the strategy that targets individual resistance, has unique 
advantages in reducing group division. 
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[104]: Using Participatory Fuzzy Cognitive Mapping into 
Agent-Based Modeling for Heritage Site Management in 
Oman 
Amira D. Al-Balushi, Frank O. Ostermann, Ellen-Wien Augustijn, Raúl Zurita-Milla 

For cultural heritage sites that are threatened by increased erosion due to climate change 
and closure due to damage by locals and tourists, Agent-Based Modeling (ABM) can be a 
valuable tool to evaluate scenarios and develop sustainable future proof solutions. 
Identifying agents and their behavior constitutes a primary challenge in ABM, particularly in 
fields such as cultural heritage conservation, where systems are complex, interdependent, 
and frequently lack data. A crucial aspect of this challenge is the diAiculty of transparently 
representing agents' preferences and decision-making processes in a way that accurately 
reflects the knowledge and values of real stakeholders. Current modeling approaches 
often prove inadequate, limiting their eAectiveness in participatory governance, leveraging 
collective intelligence, and supporting long-term planning within wicked problem contexts.  
Although Fuzzy Cognitive Mapping (FCM) eAectively elicits and visualizes stakeholder 
knowledge, most implementations—such as group-specific FCMs (e.g., Mehryar et al., 
2020)—identify agent types in isolation, deriving behavioral rules from separate maps. This 
limits the capacity to model agent interactions through shared environmental signals like 
site accessibility, economic opportunity, or degradation risk. While these signals reflect a 
common system state, their interpretation varies by agent role, values, or awareness. 
Current methods lack a framework to illustrate how shared conditions lead to divergent 
responses—crucial for understanding inter-agent dynamics in socio-environmental 
systems. To address this, we propose a participatory modeling framework that integrates 
individual and group FCMs into an aggregated, system-level map. This aggregation is more 
than data reduction; it reveals interdependencies, feedback loops, and influences absent 
in isolated maps. The resulting aggregated FCM supports agent-specific behavioral logic 
through a structured Condition–Action–Impact (CAI) rule framework (Mehryar et al., 2020). 
Agents respond to shared states diAerently, guided by role-specific goals and cognitive 
lenses. This method allows formalizing both behavioral convergence (e.g., multiple agents 
engaging in “usage” activities) and divergence (e.g., diAering conditions or impacts for the 
same action), enhancing realism in multi-agent simulations. We applied the framework at 
the World Cultural Heritage Site (WCHS) of Qalhat, Oman. Twenty stakeholders 
participated in interviews and workshops, resulting in eight individual FCMs. These were 
aggregated and validated using five structural rules, producing a consolidated map with 35 
concepts and 82 weighted connections, categorized into 16 conditions, 12 actions, and 7 
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impacts. Four distinct agent profiles were identified: local residents, tourists, government, 
and UNESCO, each with unique goals and behavioral interpretations. While some 
actions—such as 'usage activities'—were shared across agents, particularly local residents 
and tourists, each engaged in them under diAerent enabling conditions, with diAerent 
types of usage and resulting impacts. The CAI framework organizes behavioral rules as 
traceable pathways: conditions enable actions, actions generate impacts, and impacts 
may alter future conditions for the same or other agents. This recursive structure supports 
dynamic feedback modeling while maintaining predefined condition sets. A prototype ABM 
was implemented, demonstrating practical application in heritage site management. 

[105]: Critical Transitions in Regional Economic Dynamics 
Induced by Sea Level Rise 
Joos Akkerman 

See pdf 

[106]: Modelling population health e`ects from housing 
market dynamics 
Corinna Elsenbroich, Umberto Gostoli 

As the housing market evolves due to economic shifts, demographic trends, and policy 
interventions, it is critical to understand how these dynamics aAect population health, 
especially between diAerent social groups. This paper aims to explore health changes of 
the population resulting from housing market dynamics. We use a spatially explicit, 
behavioral agent-based model developed in Gamal et al. (2024) to capture the complex 
interactions between heterogeneous households. 

[107]: Modelling Cultural Heritage and Forest Fire 
Evacuation in Response to Climate Change 
Loup Hadamard Flavien, Julie Dugdale, Carole Adam, Danielle Ziebelin 

Climate change and natural hazards threaten cultural and natural heritage. our Project 
aims to assess climate change impact on various cultural heritage (CH) sites throughout 
Europe. The goal is to design an agent-based simulator to assess coordinated response 
and evacuation strategies for forest fires in the CH site of the Bastille area of Grenoble. 
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Some studies have examined the physical impacts of forest fires on archaeological 
heritage, e.g. in Portugal whilst others have focused on methods to determine the 
vulnerability of buildings for various heritage sites aAected by wildfires. Other researchers 
looked at the eAect of landslides in CH sites and how to prevent risk and aid conservation 
eAorts. Other works adopted a physics-based simulation approach to study the impact of 
increased in- door air temperature, caused by climate change, on wooden and stone 
buildings. These works have increased our understanding of the conservation of CH sites. 
However, our goal is also to model human behaviour and the evacuation strategies of 
emergency responders/decision-makers. Therefore, we have chosen to use Multi Agent 
Simulation (MAS) to model evacuation, human behaviours and communication between 
response agencies. MAS can eAectively model the emerging behaviour, such as evacuation 
flows, from a group of heterogeneous and autonomous agents. This approach has already 
been used to simulate the spread of awareness during bushfires in Victoria (Australia) or for 
building evacuation. MAS has also been used for population evacuation during bushfires, 
tsunamis and earthquakes. However, using MAS to investigate the eAects of forest fires on 
CH and evacuation has received very little attention. Our work concentrates on designing 
an MAS to simulate the evacuation of inhabitants and tourists during a forest fire and to 
assess the economic and social damage to the CH site of the Bastille. We will simulate 
civilian behaviours, response agencies (police, fireman, etc.) and their evacuation 
strategies, as well as the communication between agencies. Following our meetings with 
stakeholders who expressed concern about the eAect of current response strategies, we 
will experiment with diAerent scenarios, e.g. improved evacuation plans, the eAect of 
information campaigns on citizen behaviours, or the consequences of a forest fire during 
the high tourist season. We will follow a framework for constructing simulators, which 
includes the type of data needed to construct the simulator. We describe the data already 
collected and discuss the sources for further data. We are in continuous contact with 
stakeholders (firefighters/city hall) to help us develop the model and validate the 
simulator’s results. 

[108]: Shining a Light on Rooftop Solar Adoption: 
Investigating Key Drivers in the City of Cape Town Using 
Agent-Based Modelling 
Puja Pande, Stefan Britz, Georgina Rakotonirainy, Leila Niamir, Christopher Trisos 

This research investigates the key drivers of rooftop solar adoption in Cape Town, South 
Africa, using agent-based modelling. As global electricity markets evolve due to rising 
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energy demands and environmental concerns, renewable energy technologies, including 
rooftop solar, are becoming more integrated into national and local systems. While the 
Global North's transition is largely driven by environmental factors, the Global South, 
particularly rural areas, is focusing on improving supply security. In South Africa, intensified 
load-shedding (scheduled blackouts) has accelerated the shift to renewable energy, with 
rooftop solar emerging as a viable and increasingly adopted solution. The study aims to fill 
the gap in the literature by focusing on rooftop solar adoption in the South African context, 
a topic underexplored both in South Africa and the Global South in general. The research 
further develops the Behavioural change in ENergy Consumption of Households agent-
based model (BENCH ABM), tailoring it to the City of Cape Town’s socio-economic context. 
Similarly to the BENCH ABM, this model uniquely integrates non-economic variables such 
as socio-demographic factors, household perceptions, and environmental attitudes 
alongside economic factors. It is calibrated using data from Statistics South Africa’s 
General Household Survey and the Afrobarometer survey, oAering a highly localised 
representation of the socio-demographic and attitudinal factors relevant to rooftop solar 
adoption in the City of Cape Town. Behavioural change theories are also incorporated to 
simulate the complex consumer decision-making processes. The proposed model is ideal 
for capturing non-linear adoption dynamics, allowing for heterogeneity, adaptability, and 
social interaction, which are essential for representing peer eAects in a decentralised 
energy system. Preliminary results suggest that while environmental awareness and solar 
knowledge have a limited eAect, personal norms, social norms, economic comfort 
(income level), education, home ownership status, dwelling type, and (dis)trust in the 
electricity utility are more significant drivers of adoption. However, the study faces data 
limitations, particularly the lack of high-resolution, context-specific data on household-
level socio-demographic and environmental variables for Cape Town. As such, simulated 
policy scenarios serve as a demonstration of the model’s capabilities. These constraints 
highlight the need for improved data availability in the South African energy context to 
refine models and support evidence-based energy policy decisions. 

[109]: Agent-Based Exploration of Recommendation 
Systems in Misinformation Propagation 
Lise Jakobsen, Önder Gürcan, Anna Johanne Holden Jacobsen, Özlem Özgöbek 

This study uses agent-based modeling to examine the impact of various recommendation 
algorithms on the propagation of misinformation on online social networks. We simulate a 
synthetic environment consisting of heterogeneous agents, including regular users, bots, 
and influencers, interacting through a social network with recommendation systems. We 
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evaluate four recommendation strategies: popularity-based, collaborative filtering, and 
content-based filtering, along with a random baseline. Our results show that popularity-
driven algorithms significantly amplify misinformation, while item-based collaborative 
filtering and content-based approaches are more eAective in limiting exposure to fake 
content. Item-based collaborative filtering was found to perform better than previously 
reported in related literature. These findings highlight the role of algorithm design in 
shaping online information exposure and show that agent-based modeling can be used to 
gain realistic insight into how misinformation spreads. 

[110]: The complexity of innovation strategy: An agent-
based approach 
Linda Ponta, RaUaella Manzini, Silvano Cincotti 

In this dynamic and full-opportunity world, firms must face challenges in markets and 
technologies.  One of the main assets that firms can use to address these challenges is 
innovation and an important element is to define the most appropriate innovation strategy. 
Inside innovation strategy fundamental decisions are about selection, acquisition and 
timing. In particular, with respect to timing, firms are heterogeneous and two main 
approaches can be identified: technological leaders and technological followers that work 
on the technological knowledge developed by the technological leaders. In this paper, the 
two approaches has been investigated to study the impact on the firm performances. To 
conduct this investigation, the Patent Agent-Based Innovation Model and Simulator 
(PABIM), which simulates heterogeneous firms, has been enhanced . The use of an agent-
based model allows for the exploration of emergent dynamics and their subsequent eAects 
on performance. The results indicate that when firm can adopt all the acquisition strategies 
(make, buy, collaborate), the optimal strategy concerning timing for firm performance is the 
leaders approach independently from the sector innovation intensity. The study 
recommends that managers and policymakers adopt a comprehensive approach to 
innovation management, integrating pertinent technical knowledge related to product or 
process development with the necessary resources for eAective implementation. 
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[111]: A Systems Approach to Antibiotic Prescribing 
Behavior in Dutch Primary Care: An Agent-Based Model 
for Policy Design 
Melanie Nijs, Gert-Jan De Bruijn 

Antimicrobial resistance (AMR)—the ability of bacterial strains to resist antibiotics—poses 
a critical global health threat. Although AMR surveillance predominantly focuses on 
hospital settings, primary care remains the main driver of antibiotic consumption. In the 
Netherlands specifically, general practitioners (GPs) are responsible for roughly 80% of all 
antibiotic prescriptions. Although Dutch GPs generally adhere to guidelines from the Dutch 
Health Care Institute, current research identifies scenarios – both medical and non-
medical – where unnecessary or potentially inappropriate prescribing behavior becomes 
more prevalent. This reveals an important gap between formal guidelines and actual 
prescribing practices. To address this, we develop an agent-based model (ABM) that 
simulates GP decision-making dynamics, aiming to (1) forecast antibiotic prescriptions, (2) 
evaluate intervention strategies in silico before real-world implementation, and (3) 
investigate the model's generalizability across other healthcare systems. The ABM captures 
the complex decision-making processes of GPs by modeling individual prescription 
choices that collectively generate population-level trends. By calibrating the model to 
reproduce observed prescription patterns, extracted from the comprehensive Nivel 
Primary Care Databases (2011-2023), we create a validated tool for projecting future 
antibiotic use under status-quo conditions. Aiming to improve the expected increase in 
antibiotic consumption, the model will be utilized as a policy testbed. Here, we identify the 
structural drivers and simulate interventions (e.g., shared decision-making protocols, 
informational pamphlets) to quantify their potential impact on national prescribing rates. 
This approach bypasses costly real-world trials and provides policymakers with evidence-
based recommendations for campaigns and resource allocation. Finally, we extend the 
model to Belgian mutuality data as a stress test for the framework's robustness across 
diAerent healthcare systems. By bridging micro-level behavior and macro-level trends, this 
work would oAer a framework for AMR policy design in the Netherlands and similar 
healthcare systems. The combination of immediate utility and future extensibility can 
position our ABM as both a practical policy tool and a scalable research platform for 
addressing AMR challenges in primary care settings. 
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[112]: Exploring representations of human behaviour in 
models of vector-borne disease control 
Nicholas Geard 

Vector-borne diseases such as malaria and dengue represent approximately 17% of all 
infectious diseases globally. While preventive measures such as mosquito repellent and 
insecticide-treated bed nets can eAectively reduce disease transmission, these methods 
rely primarily on self-participation, which is driven by individuals’ perceived risk of infection 
and personal behavioural attitudes. Mathematical models are used to understand and 
predict transmission of VBDs and to help design eAective strategies for prevention and 
control. However, these models typically do not include the individual risk perception and 
behavioural attitudes that influence uptake of preventive measures, and consequently, 
transmission dynamics.  In contrast to mathematical models based on diAerential 
equations, agent-based models have greater capacity both to capture heterogeneity in 
individual behaviour and to represent the potential complexities of risk perception, 
decision making, and behaviour change. While there is a wealth of literature from 
psychology and sociology on mechanisms of behaviour change, there has been only 
limited comparison of how the adoption of specific psychological theories may aAect the 
dynamics and insights generated by ABMs.  Here we demonstrate how the choice of 
psychological theory can matter. We use an agent-based model of vector-borne disease 
transmission and draw on existing mathematical formulations to implement and compare 
two diAerent psychological theories of behaviour change. Using hypothetical outbreak 
scenarios, we assess the impact of each theory on uptake of preventative behaviours, 
infection dynamics, and the alignment of the model to empirical observations. Our results 
illustrate how integrating more nuanced representation of behaviour into ABMs can help 
provide mechanistic explanations for the uptake of preventive measure. Our results also 
demonstrate how diAerent psychological theories can yield distinct model dynamics and 
can be sensitive to small variations in their formulations and inputs. 

[113]: Towards a Systematic Framework for Expert-driven 
Inverse Generative Social Science 
Gayani Prabuddhi Dias Pathirathna Senanayake, Minh Kieu 

Inverse Generative Social Science (IGSS) is a specialised approach within model discovery 
that systematically evolves interpretable agent-based models (ABMs). Current IGSS 
methods predominantly treat model discovery as an optimisation challenge, prioritising fit 

https://surfdrive.surf.nl/files/index.php/s/w8yCZ4pg5Ai6MsA
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to empirical data but frequently overlooking conceptual validity and theoretical coherence. 
To address this limitation, this paper proposes a novel systematic framework for expert-
centered IGSS, explicitly integrating automated evolutionary algorithms with structured, 
expert-driven validation methods. Our framework emphasises continuous iterative 
validation through qualitative and quantitative assessments at multiple stages: from initial 
ABM formulation and internal logic verification to the validation of evolved agent 
behaviours and interactions. 

[114]: Understanding and Simulating Emotional 
Responses in Built Environment using Agent-based 
Simulation 
Liu Yang, Youran Shi, Shuyan Li, Koen H. Van Dam, Arnab Majumdar 

Understanding how the built environment influences human emotions is essential for 
creating more responsive and inclusive urban spaces. This pa-per presents a novel 
framework that integrates emotional responses into agent-based pedestrian simulations, 
using empirical data collected through virtual reality (VR) experiments. The study 
investigates how specific street design elements aAect users’ emotional states—
quantified through physio-logical measures (GSR, HRV, eye tracking) and subjective 
reports—based on the Pleasure-Arousal-Dominance (PAD) model. Participants 
experienced controlled VR scenarios of a subway catchment area, enabling the systemat-
ic evaluation of environmental variables such as sidewalk amenities, land-scape features, 
and spatial enclosure. The resulting emotional response data were embedded in a 
prototype agent-based model (ABM), developed in the GAMA platform, which simulates 
pedestrian movement and behavior in urban environments based on emotional valence. A 
case study of Shinjuku, Tokyo, demonstrates the model’s capacity to visualize emotional 
patterns across a street network and to assess the impact of design interventions on both 
individual experiences and collective spatial dynamics. This emotion-sensitive ABM oAers 
urban planners and designers a tool to anticipate and evaluate aAective outcomes of 
spatial configurations, promoting more hu-man-centered design processes. The study 
advances current simulation methodologies by linking physiological and psychological 
metrics to agent decision-making and demonstrates the feasibility of incorporating emo-
tional realism into behavioral models. Future work will explore the integra-tion of individual 
personality traits and emotional contagion, with poten-tial applications in both everyday 
urban planning and high-stakes scenarios such as emergency evacuation. 

https://surfdrive.surf.nl/files/index.php/s/X8idFd0iKpBMWrS
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[115]: How Can Tipping Points in Agent-based Models be 
Detected? A Mechanism-focused Procedure 
Joos Akkerman, Thorid Wagenblast 

Tipping points are increasingly discussed in relation to planetary boundaries, but also in 
relation to societal climate change action; while the former are often associated with 
negative consequences, the latter, often also called social tipping points, are often seen as 
enablers of rapid shifts in climate mitigation or adaptation action and are hopefully looked 
upon to meet the targets. These tipping points are self-reinforcing, nonlinear shifts 
between distinct stable states that cannot easily be reversed. While agent-based models 
are well-suited to model these emergent phenomena, a clear pro-cedure to identify tipping 
points within the simulation output data has not yet been developed. A lack of such a 
procedure may result in misattribution and can make comparing tipping results between 
models diAicult. We aim to address this gap by proposing a set of steps that can help 
identify whether a true tipping point has oc-curred in a simulation model. Here, we reason 
from the tipping mechanisms. These are processes in the model that enable the model to 
display tipping behavior in the first place. We then test whether the observed dynamics are 
tipping according to four criteria: multiple steady states, feedbacks, and irreversibility. 
Firstly, we need to un-derstand which components keep the system in place, or in other 
words, which com-ponents define the diAerent stable states the model can be in, and if the 
model can be in multiple stable states (for the same set of parameters). If there is only one 
possible state, there is no other state the system can change to, and tipping therefore 
cannot occur. Secondly, the transition between the diAerent states needs to be evaluated. 
The drivers of the tipping need to be identified, i.e., which variables or parameters “push” 
the system to tip. Related to this is the identification of the positive feedback mecha-nism 
within the model that drives the non-linear change seen in relation to the tip-ping. These 
mechanisms are defined along three tipping categories: bifurcation-induced (external 
control parameter crosses threshold), rate-induced (control parameter changes too fast for 
the system to keep up), and noise-induced tipping (fluctuations lead to the system leaving 
its metastable state). Last, for the irreversibility, it is eval-uated if there are some variables 
or processes that hinder the system from returning to the ‘old’ state when the initial ‘forcer’ 
is reverted to its pre-tipping value. We apply this 4-step procedure to a simple tractable 
model, before putting it to the test on a complex agent-based model of regional firm and 
household adaptation to climate change, where the tipping point can no longer be 
analytically derived. Through this, we aim to show how this procedure can provide insight 
into the tipping mechanism of more complex simulation models, and can therefore help 
explain potential tipping mechanisms in the real world. 

https://surfdrive.surf.nl/files/index.php/s/P9iPNhowIHAXXkF
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[116]: Agent-based Modelling for Inspection Processes 
Ira Adiprasito, Mehdi Dastani, Roxana Rădulescu, Jasper Van Vliet 

The goal of this work is to construct a realistic agent-based simulation (ABS) of inspection 
processes in order to test and optimise inspection strategies. This requires the creation of 
realistic representations of inspectees, their behaviour, as well as the work processes of 
inspectors. Additionally, we would like to equip inspector agents with learning capabilities, 
allowing them to develop more eAective strategies, while also balancing for robustness 
and fairness objectives. The first use case focuses on inspections within the primary 
education sector. The project is currently in the design phase, specifically the gathering and 
integration of expert knowledge. 

[117]: Household Decision-Making in the Energy 
Transition: An Agent-Based Model of Intra-Household 
Variability in Rooftop Solar Adoption 
Stephanie Stumpf, Daniel Sloot 

The large-scale adoption of residential photovoltaic (PV) systems is critical for achieving 
climate and energy transition goals. While survey-based studies and agent-based models 
(ABMs) have provided valuable insights into household PV adoption dynamics, they often 
rely on single-respondent data, assuming one individual can adequately represent 
household-level decisions. This study challenges that assumption by explicitly 
incorporating intra-household varia-bility into an ABM of PV adoption. Thus, we simulate 
households as groups of individual agents with heterogeneous psychological profiles, 
allowing for sys-tematic exploration of how internal diAerences influence adoption 
outcomes. Preliminary results suggest that intra-household variability significantly alters 
collective adoption decisions, highlighting potential biases in models based on single-
respondent data. By integrating environmental psychology and agent-based modeling, this 
research advances the methodological understanding of household decision-making and 
underscores the importance of capturing intra-household dynamics for more accurate 
prediction and policy design in the res-idential energy transition. 

https://surfdrive.surf.nl/files/index.php/s/P9iPNhowIHAXXkF
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[118]: Analysing Educational Systems as Complex 
Systems: A Novel Learning Strategy for Psychology and 
Educational Sciences Students 
Nathanaël Friant, Thomas Gennen 

This paper presents a novel pedagogical approach for teaching educational systems to 
undergraduate psychology and educational sciences students using agent-based 
modelling within a "Knowledge in Pieces" (KiP) theoretical framework. We infer from our 
daily practice that traditional approaches to teaching educational systems often result in 
fragmented understanding. Psychology undergraduate students especially struggle to 
connect macro-level systemic processes to the individual psychological experiences that 
form their primary interest. In this paper, we describe a proof-of-concept implementation 
in a large undergraduate course (700+ students) that lever-ages agent-based models as 
cognitive tools for restructuring students' conceptual understanding. In the culminating 
part of the course, by integrating KiP's emphasis on intuitive knowledge elements with the 
visualisation and in-silico experimentation capabilities of agent-based modelling, we 
created a structured prediction-verification-explanation cycle that engages students' 
existing knowledge while promoting cognitive restructuring. While preliminary, this 
approach oAers promising directions for making complex systems thinking accessible to 
social science students while respecting their existing knowledge as a resource rather than 
an obstacle. 

[119]: Gender ratio and influence in teams, a model 
Xin Zhou, Francesca Giardini, Charlotte K. Hemelrijk, Bernard A. Nijstad 

To understand the emergence of influence in mixed-gender groups, we construct an agent-
based model of decision-making processes under varying gender compositions. The model 
captures interactions such as (counter-)claiming (e.g., making a suggestion) and granting 
(e.g., agreeing to a suggestion). We assume 1) that men have a higher tendency to claim 
than women while women have a higher tendency to grant claims than men, and 2) that the 
tendency to claim successfully and to grant is self-reinforcing. Our simulations reveal 
counterintuitive eAects of gender ratios on group dynamics. For instance, men's higher 
claiming tendency leads to a "backfire eAect," limiting their influence. Women's majority 
status enhances their influence via a population advantage but simultaneously reduces 
claiming opportunities per female and their overall influence via the "competition eAect." 
The strength of these eAects depends on gender ratios and decision-making processes. 

https://surfdrive.surf.nl/files/index.php/s/GEnaKFyCtQ83fAl
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These findings show how gender ratios and decision-making processes shape influence 
patterns, oAering insights into mitigating disparities. 

[120]: Identifying the positive socio-economic tipping 
points in scaling nature-based solutions 
Lune Massop, Tatiana Filatova, Stijn Reinhard 

Nature-based solutions (NbS) are increasingly recognised as an important approach to 
counteract the degradation of ecosystems and the corresponding vulnerability to climate 
change. Despite the increasing momentum surrounding NbS, the implementation of NbS 
remains limited. This research aims to understand how this lack of implementation can be 
overcome by identifying positive socio-economic tipping  points and positive levers in 
scaling NbS. To this end, the socio-economic tipping mechanisms to scaling NbS are 
identified, which will be incorporated into an agent-based model in a later phase of the 
research. 

[121]: Exploring the Role of Early Warning & Response 
Systems for Dengue Preparedness: A Policy-informed 
Infectious Disease Model 
Phong Khai Hong, Marc Choisy 

Communicating the significance of an early warning system (EWS) for mosquito-borne 
epidemic preparedness is vital for its adoption by policy stakeholders, health oAicials, and 
the public. We developed a hybrid model combining Ordinary DiAerential Equations (ODE) 
and Agent-Based Modeling (ABM) to quantify the influence of the EWS on dengue 
transmission. Our model captures the diAusion of dengue disease, dissemination of 
information regarding dengue presence, and the adoption of health-protective behaviors to 
mitigate dengue transmission. We introduce heterogenous mosquito dynamics by 
modeling concurrent dengue outbreaks in a network-patch configuration with patches 
representing 24 districts in Ho Chi Minh City. Mosquito-human interactions are 
characterized using ODE, while human-human interactions are simulated with ABM. 
Dengue-related behaviors were validated with the public in a participatory modeling 
workshop, public policy analysis, and in-depth interviews with key stakeholders. Our 
results indicate that EWS can reduce dengue cases by 58.47% and delay the epidemic 

https://surfdrive.surf.nl/files/index.php/s/NZVegRGTJMLnIea
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peak by 6 days. This modeling framework can serve as a valuable template for researchers 
and decision-makers investigating the eAects of EWS on mosquito-borne diseases. 

[122]: Leveraging large-language models for agent-based 
model synthesis, development, and documentation 
Julia Kunkel, Christian Klassert, Kaja Jurak, Gunnar Dreßler, Bartosz Bartkowski, Birgit 
Müller 

Agent-based models (ABMs) are powerful tools for studying complex socio-environmental 
systems, but their development remains time-consuming and requires substantial 
expertise. Recent advances in generative AI, particularly Large Language Models (LLMs), 
oAer new opportunities to support the ABM modelling cycle. In this study, we explore the 
potential of LLMs to as-sist three core phases of ABM development: model 
conceptualization, im-plementation, and documentation. We test LLM performance 
through two experiments: generating ABMs based on diAerent prompt types and produc-
ing ODD-compliant documentation for existing models. Our findings sug-gest that LLMs 
can generate functional code for familiar models but struggle to incorporate specific 
complex model dynamics. For documentation, LLMs produce complete ODD protocols but 
often include unnecessary technical details and fail to capture modeller intentions. With 
our research, we con-tribute a practical framework for integrating LLMs into the ABM 
modelling cycle and provide recommendations to revise particular tasks to improve LLM 
usability. This can help streamline ABM development as a form of co-creation of modelers, 
LLMs and existing best practices, reinforcing transpar-ency and reusability, rather than 
accelerating redundant model creation. 

[123]: An Agent-Based Simulation of Stage-Based 
Organisational Adoption of Sustainable Technologies 
Philipp S. Eppe, Anna Kravets, Bennet Petznik, Sina Eslamizadeh, Torben Stührmann, 
Casper Albers, Thijs Bouman 

Please see the attached PDF for the extended abstract. The word limit prevents me from 
providing it here. 
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[124]: An Agent-based Model of Online Deliberation and 
Contention in Democratic Contexts 
Aytalina Kulichkina, Annie Waldherr 

The rapidly evolving digital political information environment oAers expanded avenues for 
political participation while also introducing significant challenges to democratic 
citizenship by enabling the spread of harmful information. Over the past two decades, 
digital media have created unprecedented opportunities for citizens to seek information 
and engage in political discussions with individuals beyond their usual networks. In this 
study, we aim to develop and implement an empirically grounded simulation of the online 
political information environment, where agents embedded in networked publics engage in 
deliberation and contention on political issues, such as climate change or immigration. 
Providing insights into the role of the online political information environment in shaping 
democratic citizenship, this study seeks to contribute to eAective digital media regulation 
and interventions. By integrating advanced AI tools with agent-based modeling and using 
respondent-centered data collection and synthetic data methods, we will also contribute 
to the development of novel computational social science methods. 

[125]: Formal Institutions matter - Endogenising political 
structures and processes in the World-Earth Model 
InSEEDS to study transformations in the food and land-
use system 
Hannah Prawitz, Jannes Breier, Sara Constantino, Jonathan F. Donges, Marlene Rimmert, 
Luana Schwarz, Ricarda Winkelmann 

Traditional models in the field of earth system sciences have historically treated human 
and environmental systems in relative isolation, often neglecting the complexity of societal 
structures and human environmental interactions. While recent research underscores the 
importance of integrating human behavior and institutions into environmental modeling, 
formal institutions—such as governmental structures and interest groups—have so far 
received limited attention. To address this gap, we present an extension of the World-Earth 
Model InSEEDS that explicitly endogenizes political processes within the agri-food and 
land-use system. Leveraging the flexible copan:LPJmL modeling framework, our approach 
allows for bidirectional coupling between social and ecological subsystems, capturing the 
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mutual feedbacks and co-evolutionary dynamics critical for understanding possible 
transformations towards more sustainable farming practices. The model incorporates 
agent-based representations of farmers, who make decisions informed by both informal 
social norms and formal political processes, including an endogenous representation of 
lobbying and governmental policymaking. We develop stylized adaptations based on the 
US Farm Bill and European Common Agricultural Policy to investigate how diAerent 
institutional configurations aAect policy outcomes and the adoption of sustainable 
agricultural practices. Scenario analyses reveal that the institutional structures and 
processes of lobbying and policy making play pivotal roles in driving or impeding transitions 
toward sustainability. Our findings demonstrate the critical need to integrate political 
structures and processes in modeling approaches to more accurately assess pathways to 
sustainability and to inform policy development for resilient agricultural systems. (For 
extended abstract see PDF) 

[126]: Network Influence in Childbirth Hospital Choice 
Rocco Paolillo, Filippo Accordino, Fabrizio Pecoraro 

Patients’ choice of childbirth hospital is a key aspect of healthcare management, 
influenced by diAerent factors in addition to hospital reputation, and aAecting both funding 
and survival of healthcare infrastructures. We use agent-based modeling (ABM) to explore 
this process, integrating factors like word-of-mouth, social networks, infrastructure appeal, 
and geographic distance. Our model aims at an empirically calibrated synthetic population 
of pregnant women connected through temporary networks in antenatal classes spatially 
located. We build on how constraints on access to classes, for instance as eAect of 
decisions of previous cohorts and distance preferences, can influence the formation of 
diverse networks where agents influence each other in their decisions. To this aim, we 
implement a discrete choice model for the selection of the childbirth hospital, based on 
spatial distance, personal ranking of the hospital, and a social multiplier of ranking by other 
connected agents, as a feature of social influence. We here present the first steps of our 
implementation and future plans. 

[127]: Julia for Agent-Based Modelling of Network 
Di`usion 
Yiran Zhu, Jennifer Badham 
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Julia is an open source high performance language that is becoming increasingly popular in 
the data science community. We are developing tools to study diAusion processes in social 
networks, implementing generators for realistic social network structures and various 
diAusion mechanisms. This presentation describes our ongoing work with Julia's network 
analysis and agent-based modelling capabilities, demonstrating its potential for social 
network research. So far, we have found Julia to live up to its claims and there is already 
good infrastructure for agent-based modelling. 

[128]: Framework for Metamodel-Driven Integration of Life 
Cycle Assessment and Agent-Based Modeling 
Agnese Fuortes, Carlos Felipe Blanco Rocha, Joris Quik, Lynn De Jager, Willie Peijnenburg 

The energy transition involves far-reaching environmental and social changes that 
challenge conventional assessment tools. While renewable technologies promise lower 
emissions, their deployment can lead to trade-oAs that arise complex and often 
unpredictable interactions among energy systems, infrastructure, policy frameworks, and 
human behavior. To support more comprehensive decision-making, this study proposes a 
methodological advancement that integrates complexity into environmental assessments. 
We explore a modeling framework that combines Agent-Based Modeling (ABM) with Life 
Cycle Assessment (LCA), aimed at capturing the feedback mechanisms between human 
decision-making and environmental outcomes. By embedding a metamodel of LCA within 
the ABM architecture, the approach maintains computational eAiciency while enabling 
scalable, dynamic simulations. A case study focused on photovoltaic system illustrates the 
application of the framework, showcasing its potential to capture behavioral feedback 
loops and their influence on end-of-life dynamics. 

[129]: Exploring the viability of repair hubs with a 
conceptual agent-based model 
Gary Polhill, Nick Roxburgh, Tony Craig, Alice Hague, Kathryn Colley, Jianyu Chen, Anna 
Williams, Fiona Bender, Altea Lorenzo-Arribas, Graciela Martínez 

We describe and explore the behaviour of a conceptual model of the use of repair hubs, 
where citizens can bring a broken consumer good to be repaired rather than disposing of it 
(for recycling or landfill) and replacing it with a new product. Our results confirm that the 
designed breaking time of a product plays a critical role, as might be expected. However, 
we also find a greater sensitivity to the distance volunteers are willing to travel to work at 
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the repair hub than that of its potential users when they need a repair. Further, there is a 
trade-oA between distance travelled to and from the repair hub and reducing the number of 
new possessions bought. 

[130]: Investigating loop learning processes in farmers’ 
decision-making – embedding cognitive change in social-
ecological system transformations 
Luana Schwarz, Jonathan F. Donges 

Transformative change in agricultural management is essential to address escalating 
ecological degradation and breaches of planetary boundaries. While frameworks in social-
ecological and socio-technical systems research have advanced our understanding of 
macro-level dynamics, individual-level cognitive change remains underexplored in 
modeling eAorts. This study investigates the role of loop learning—single-, double-, and 
triple-loop learning—in farmers’ decision-making, conceptualized as part of broader 
system transformations. Building on empirical insights and theoretical foundations in 
regenerative agriculture transitions, we expand the InSEEDS model by integrating 
mechanisms for double- and triple-loop learning into the existing Theory of Planned 
Behaviour-based decision architecture. These learning processes are operationalized 
through dynamic adjustments in agents’ goal hierarchies and decision-making structures, 
enabling shifts in underlying values and decision strategies. We explore how these deeper 
forms of learning influence behavioral adoption of regenerative practices, ecological 
outcomes, and emergent system dynamics. Our findings aim to elucidate the potential of 
cognitive transformation as a leverage point for sustainability transitions, oAering a novel 
approach to modeling individual-level change within complex social-ecological systems. 

[131]: CINCH: Agent-Based Modelling of Health Care 
Workers’ Movement and Actvitities in a Hospital Ward 
N.M. Gotts, Jared K. Wilson-Aggarwal, Keiran Suchak, Eleni Nastouli, Ed Manley 

The paper presents CINCH (Covid-19 INfection Control in Hospitals), an agent-based semi-
empirical model of staA movement and activities in a ward of University College London 
Hospital before and during the Covid-19 pandemic. The focus of the model is the 
interaction between staA movement, competing work-related activities, and physical 
distancing as an infection control measure, particularly the eAect of the latter on the speed 
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with which nursing and related staA can respond to patient requests for attention. The 
model is constrained by empirical data gathered in the course of the SAFER (SARS-CoV-2 
Acquisition in Frontline Health Care Workers – Evaluation to Inform Response) project and 
is aimed at informing decisions about behavioural interventions in hospital during 
outbreaks of highly contagious diseases. Specifically, the eAects of attempts at physical 
distancing on actual crowding, on delayed response to patient need, and to indirect 
contact between patients are explored. 

[132]: The Emergence of Social Issues on Social Media: an 
Agent-Based Model 
Kateryna Maikovska 

Such empirical cases like the #MeToo and the #BlackLivesMatter move-ments inspire the 
question of how the online spread of these impactful movements diAered from other social 
issues. In the present study, I use agent-based modeling (ABM) to simulate the dynamics of 
social issues emerging and spreading in the hybrid media system. The current model ver-
sion consists of a network of actors mimicking social media following rela-tions, at each 
simulation step, the actors update the topic they pay attention to, choosing from several 
topics with diAerent media frames. The actor’s de-cision is based on the current popularity 
of the topic in the network and its inherent characteristics, like the media frame and the 
inherent news value. The preliminary results show that even such basic model 
assumptions en-gender three distinct types of dynamic patterns: the “flood the zone” 
scenar-io, in which all topics fight for attention forever, the polarization scenario, in which 
two or three topics accumulate all the attention, and the “complete focus” scenario, in 
which one topic collects all the attention. 

[133]: Towards the use of Foundation Models and 
Embeddings for Nuanced Perception and Decision-Making 
in Agents 
Nick Malleson, Ed Manley 

Following the emergence of powerful generative large language models (LLMs), there has 
been a flurry of interest in the use of LLMs to control agents in agent-based models. 
Proponents argue that using the information about humans and human behaviour 
contained within an LLM could lead to the creation of agents who exhibit more complex 
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and nuanced behaviour than those whose actions are driven by traditional behavioural 
frameworks.  This paper begins to explore the use of a specific concept that underpins 
LLMs; that of embeddings. An embedding is a vector-based numerical representation of a 
piece of text that captures aspects of its meaning and context. We hypothesise that 
conceptualising agents' characteristics through embeddings, rather than with discrete 
state variables, may oAer a more nuanced and expressive foundation for representing 
agent characteristics and behaviours.  We demonstrate the potential of this approach by 
recreating the Schelling residential segregation model using rich text descriptions of 
household agents and converting these to embeddings as a means of defining agents. The 
results show how agents can self-organise into more diverse and emergent clusters than is 
possible when they are defined with a small number of discrete attributes. This oAers a 
path toward more realistic, high-dimensional representations of agent heterogeneity. 

[134]: The HUMate Model: Turning a Microsimulation into 
an Agent-Based Model 
Markus Grendstad Rousseau, Larissa L. Lima, Timo Szczepanska 

This study aims to extend an existing microsimulation of household food waste by 
integrating the modeling framework HUMAT, transforming it into an agent-based model. The 
integration is expected to allow for a more nuanced representation of household dynamics 
by modeling individual household members with distinct needs, values, and responses to 
social norms. By capturing how these factors may shape food-related decisions, the model 
has the potential to generate new insights into household food waste. In the long term, this 
could support the development of more targeted and eAective interventions to reduce 
waste at the household level. 

[135]: Ethnographic Agent-Based Modeling (eABM): 
Merging Qualitative and Computational Simulation 
Research 
Davide Secchi, Maria S. Festila 

This paper advocates for the integration of ethnographic research with agent-based 
computational simulation modeling—a novel methodological synthesis with significant 
promise for advancing social science and management research. Although interest in 
incorporating qualitative data into computational models has grown over the past decade, 
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such eAorts remain relatively underdeveloped within organizational and management 
studies. In response, this paper introduces and elaborates on the concept of ethnographic 
agent-based modeling (eABM), outlining three distinct implementation strategies: (1) 
'community modeling', (2) 'listen first, model second', and (3) 'concurrent modeling'. 
Particular emphasis is placed on the textitconcurrent modeling approach, where 
ethnographers and modelers collaborate iteratively through cycles of data collection, 
analysis, and simulation—a process reflecting the principles of Grounded Theory. A case 
study demonstrates the practical application of this methodology in organizational and 
management studies. 

[136]: Artificial intelligence, Human Agency and 
Governance Systems for Water Management During 
Droughts 
Blanca Luque Capellas 

In recent years, artificial intelligence (AI) has been increasingly introduced as a tool to 
support decisions and strategies to respond to climate change-related droughts. Within 
this context, the PhD Project presented here deals with the eAects of AI implementation on 
human agency and decision-making, paying special attention to governance systems, 
when this technol-ogy is integrated for supported decision-making in water management. A 
case study settled in Catalonia, where smart meters (containing AI) have been installed in 
households for citizens’ water consumption surveillance, is intended to collect empirical 
data, implementing qualitative and partici-patory methodologies, including an agent-based 
model (ABM) representing the system analysed. 

[137]: Incorporating demand heterogeneity into an agent-
based housing market model using a two-stage hedonic 
model 
Dawn Cassandra Parker, Shahab Valaei Sharif, Rodrigo Costa 

An open challenge in modelling housing market sorting is capturing heterogeneous buyer 
preferences to estimate housing demand in a way consistent with economic theory 
foundations. Traditional approaches—such as first-stage hedonic models and equilibrium 
sorting models—often rely on trans-action data that reflect negotiated prices shaped by 
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market conditions, rather than revealing true buyer willingness-to-pay (WTP). We propose a 
novel approach to explicitly formulate buyers’ WTP through a two-stage hedonic regression 
model that recovers household-specific marginal WTP for housing attributes according to 
household socioeconomic characteristics. To demonstrate the eAectiveness of our 
approach, we applied it to a housing market agent-based model (ABM) of a prototype area 
in the Region of Waterloo (RoW), Canada, during 2016–2018—a period when an influx of 
external buyers led to a surge in housing prices, influenced by the construction of a new 
light rail transit and local market dynamics. We tested the market eAects with and without 
preference heterogeneity to explore how buyer preferences can shift housing outcomes. 
Results indicated that when considering preference heterogeneity, the housing outcomes 
better align with local market trends, with improvements in revealing historical trends and 
market sorting by income and household type. Our findings highlight the critical 
importance of accounting for preference heterogeneity in housing demand models to 
accurately reveal market behaviors and housing patterns, especially in dynamic markets. 
This method can help improve the realism of housing demand models and reveal ABM’s 
capabilities to capture emergent market patterns, driven by heterogeneous preferences 
while maintaining consistency with economic theory foundations. 

[138]: Agent-Based Models of Segregation: A Scoping 
Review 
Daniel Schubert 

This scoping review examines the use of agent-based models (ABM) in the study of 
residential segregation. Based on a systematic screening of 5,010 ar-ticles from four 
databases, 108 relevant studies published between 2003 and 2024 were identified and 
analyzed. The review highlights the diversity of ap-proaches, including variations in model 
size, agent numbers (ranging from 50 to 1,033,070), programming languages (primarily 
NetLogo, but also Py-thon and MATLAB), and documentation quality. A major finding is that 
on-ly 56% of the studies are based on a theoretical framework, and merely one-third 
incorporate empirical data, limiting theoretical advancement and model validation. The 
review reveals substantial inconsistencies in the reporting of model parameters, such as 
the number of agents and simulations, which hinders comparability and replication. To 
foster theoretical and methodologi-cal progress in this field, the study calls for 
standardized documentation practices, greater transparency, and stronger integration of 
empirical data. 
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[139]: Generative agent-based modeling for climate 
adaptation policy: A flood resilience perspective 
Wenhan Feng, Anqi Zhu, Thanh Phuoc Ho, Ercong Nie, Beiduo Chen, Shijia Zhou, Hao Su, 
Liang Emlyn Yang 

Agent-based modeling (ABM) has enabled researchers to explore how micro-level 
behaviors give rise to macro-level patterns. However, conventional ABMs often rely on 
predefined, simplified rules or utility functions to de-scribe decision-making processes. 
The rapid advancement of large language models (LLMs) in recent years oAers a promising 
new approach to this chal-lenge. LLMs such as GPT-4o have demonstrated remarkable 
capabilities in natural language understanding and generation, showing potential to equip 
simulated agents with human-like reasoning and conversational abilities. Us-ing a 
conceptual model based on the Mekong Delta region, this paper pre-sents a theoretical 
framework that integrates LLMs with ABM platforms to simulate flood resilience. The 
framework examines how the interaction be-tween individual adaptive behavior and 
government policy co-shapes the emergence of social resilience. The research establishes 
a pioneering ap-proach for capturing the dynamic evolution of complex interactions, with 
promising applications for future studies related to flood resilience. 

[140]: The Overlooked Role of Communication for the 
Emergence of Interpersonal Status Orders 
Marius KaUai, Mark Wittek 

Interpersonal status orders are a ubiquitous feature of human societies. Social scientists 
usually explain the emergence of prestigious, highly popular elites as a functional 
adaptation of social systems, as a result of cognitive biases and network mechanisms, or 
as a consequence of actors hoarding resources and power. We add to previous work by 
arguing that status orders can emerge as an unintended by-product of communication. To 
explore this theoretical argument, we build an agent-based model that simulates face-to-
face encounters in which agents talk about absent others and form status evaluations 
afterward. Our model demonstrates that the simple assumption that actors discuss others 
can produce highly skewed distributions of status and a systematic decoupling of status 
from quality. Moreover, our model yields that actors tend to misperceive the quality of 
others more strongly if they are further away in the network of face-to-face interactions. 
Model explorations also show that inequality and decoupling are amplified by large and 
less clustered networks.  In sum, our study adds a new facet to the longstanding debate on 
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the emergence of status orders by exploring the interplay between communication, 
networks, and cognitive biases with agent-based simulations for the first time. Thereby, we 
arrive at the surprising conclusion that the seemingly trivial act of talking about others in 
their absence could be an important driver for the emergence of status orders in human 
groups. 

[141]: Introducing Threat-Perceiving Actors in Group-
Selective Public Goods Games 
Yaniv Levi Cohen, Jordan Callahan, Shannon C. Left, Dale S. Rothman 

Groups have both internal cooperation and external competition challenges. Most 
agent-based public-goods models capture the first but ignore a common human response 
to the second: people often rally when their group is losing. We add “threat-perceiving” 
agents who increase cooperation or punishment whenever their threat threshold indicator 
is crossed. In single-group simulations, these agents respond to rising threat by increasing 
contributions, catalyzing conditional cooperators, and helping establish cooperative norms 
that last after threat recedes. In multi-group settings, threat is perceived as a function of 
group score rank. Simulations with threat-perceiving actors substantially increase 
cooperation levels overall. With a simple group-selection mechanism that probabilistically 
replaces low-performing groups, threat-perceiving agents become prevalent by boosting 
their group’s chances of survival. Our results show how sensitivity to collective threat can 
turn adversity into an engine of large-scale cooperation. 

[142]: Replicating patterns of asymmetry 
Bart De Bruin, Dino Carpentras, Yijing Chen, Anne Speer, Philip Warncke 

Classical opinion dynamics models often focus on single-topic or treating attitudes as 
independent dimensions. However, empirical findings from Belief Network Analysis (BNA) 
and, more recently, the Response Item Network (ResIN) approach show that attitudes are 
interdependent and embedded within structured belief systems. These structures exhibit a 
mix of order and variability that standard models cannot capture. In this work, we explore 
this phenomenon by introducing an agent-based model that integrates cognitive 
consistency pressures with attitude structures. Specifically, we explore two mechanisms 
through which agents perceive consistency among opinions: one grounded in topic-level 
associations (akin to belief network analysis), and another based on co-occurrence 
patterns at the response level (as in response item networks). Simulations show that 
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neither mechanism alone is suAicient to reproduce the empirical complexity of observed 
belief systems. However, a hybrid approach combining both mechanisms generates 
attitude structures that closely resemble empirical data. Our findings highlight the role of 
social perception in shaping belief systems and suggest a novel modelling pathway for 
studying ideological polarization across multiple topic domains. 

[143]: Beyond Technological Perspective: The Role of 
Hybrid Products in The Co-evolution of Technology 
Advancement and Consumer Preference Shifts 
Tianyuan Wang, Francesco Pasimeni, Floor Alkemade 

Developing hybrid products is widely regarded as a business strategy to adapt the dis- 
continuity between current and the next technological generations. However, the impact of 
hybrid products on consumer side is rarely studied, especially how consumers’ 
preferences shift with the advancement of the new technology generation. In this study, we 
develop an agent- based model to simulate the consumers’ decision-makings during the 
technological transition between the current and the next generations. The results indicate 
that: i) Hybrid products contribute to technological advancement in the early stage until 
new technology meets the minimum requirements of consumers. ii) The fast adoption of 
new technology relies on con- sumers’ preference shifts, which takes place after 
consumers experiencing new technology in hybrid products. iii) Hybrid products dominate 
the market if there are bottles through which the new technology cannot break through, but 
the shifts of consumer preference are potential to accelerate the technological transition in 
the future. 

[145]: Modeling Socio-Psychological Drivers of Land Use 
Intensity: A Behavioral Extension for Agent-Based 
Simulation 
Ronja Hotz, Calum Brown, Yongchao Zeng, Thomas Schmitt, Mark Rounsevell 

Socio-psychological factors play a key role in land managers’ decisions but are often 
underrepresented in large-scale land use models. This study introduces a generic 
behavioral extension for agent-based land use models, grounded in the Theory of Planned 
Behavior, which integrates environmental attitudes, descriptive social norms, and 
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behavioral inertia into agents’ decision-making. The extension is demonstrated within the 
CRAFTY model in a series of experiments designed around empirical behavioral 
archetypes. Using global sensitivity analysis and scenario-based simulations, we analyze 
how behavioral factors interact with ecosystem service (ES) demand and the spatial 
distribution of natural and productive capital to shape emergent land use intensity 
patterns. Results show that conservation is most sensitive to environmental attitudes, 
while high-intensity use is driven primarily by provisioning demand. Social norms foster the 
emergence of mid-intensity use in transitional areas and shape spatial clustering, 
depending on network characteristics. Behavioral archetypes exhibit distinct responses to 
external conditions, highlighting the importance of behavioral diversity. This work 
demonstrates how integrating socio-psychological mechanisms can improve the realism of 
land use models and support more robust assessments of pathways toward 
multifunctional, sustainable landscapes. 

[146]: SobreVIDA: From data to dynamics and back in 
Intimate Partner Violence (IPV) modelling 
Bernardo Alves Furtado, Lígia Mori Madeira, Emanuel Abrantes, Valéria Calvi Amaral Silva, 
Ludmila Ribeiro 

This paper presents SobreVIDA, a second-generation agent-based model (ABM) designed 
to simulate Intimate Partner Violence (IPV) dynamics and explore the eAects of public 
policy interventions. Building on a previous IPV model, SobreVIDA integrates a richer body 
of empirical data and combines two theoretical frameworks: Epstein’s Agent Zero model of 
behavioural disposition and Heise's ecological approach to IPV. The model captures the 
interactions between individual stress, social norms, and peer network influence across 
heterogeneous agents. Calibrated with real-world data from Porto Alegre, Brazil, SobreVIDA 
produces plausible patterns of violence prevalence and femicide rates across 
metropolitan regions. While not intended to forecast intra-urban violence at fine spatial 
scales, the model oAers valuable insights for data-scarce municipalities. The results 
underscore ABM's potential to support evidence-based, context-sensitive policies aimed 
at reducing IPV. 
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[147]: Strategic Management of Healthcare Access: An 
Agent-Based Model Balancing Clinic Distribution and 
Telemedicine Adoption 
Marco Remondino 

This paper investigates how strategic management decisions regarding the spatial 
distribution of healthcare facilities and telemedicine adoption jointly influence system 
responsiveness. Drawing on resource-based and geographic accessibility frameworks, we 
develop an agent-based model in which autonomous patient and clinic agents interact on 
a spatial grid, and a probabilistic telemedicine channel provides virtual consultations. The 
model captures emergent metrics—average response time, proportion of patients served 
within 24 hours, and spatial equity—across scenarios varying telemedicine uptake (0–100 
%) and facility configurations (centralized, distributed, intermediate). Experiment 1 
demonstrates that increasing telemedicine adoption markedly reduces average response 
times and narrows urban–rural access gaps, with diminishing returns beyond 50 % uptake. 
Experiment 2 reveals that a decentralized network of evenly distributed clinics significantly 
outperforms a centralized hospital model in both responsiveness and equity, though small 
clinics may experience transient overloads. Experiment 3 explores combined interventions: 
high telemedicine adoption can partially compensate for sparse facility distribution, while 
high facility density diminishes the marginal benefit of telemedicine; the best system 
performance arises from a hybrid strategy integrating widespread clinics with robust 
telehealth. These findings underscore substitutability and complementarity between 
physical infrastructure and digital channels. We discuss implications for strategic 
management, including prioritizing telehealth investments in underserved areas and using 
spatial-analytics tools to guide facility siting. Limitations—such as simplified demand 
modeling, static provider capacity, and stylized geography—suggest avenues for model 
refinement, including incorporation of dynamic adoption behaviors, GIS-based transport 
networks, and outcome-linked health trajectories. By quantifying trade-oAs between brick-
and-mortar and virtual care, this study oAers a decision-support tool for health system 
planners aiming to enhance responsiveness, equity, and resilience. 
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[148]: Rethinking Models of Human Thermal Comfort and 
Heatwave Adaptive Behavior: A Model Concept Based on 
Insights from the Literature 
Zuzanna Kurowska 

Climate change poses a challenge for living in urban regions. Residents are aAected by 
increasingly higher temperatures, which endanger their health and increase mortality 
during heatwaves. It is crucial to better understand perception of temperature in relation to 
one’s comfort (human thermal comfort) and behavior used to adapt to high temperatures 
(heatwave adaptive behavior), in order to better understand how people can react to high 
temperatures. However, interactions between the climate conditions and individual 
perception are complex and hard to grasp through traditional means. When trying to 
simulate complex systems of the interactions between the environment and individuals, 
models can enhance their understanding. Contrary to research methods focused only on 
data collection through quantitative or qualitative means, models can integrate existing 
data to simulate specific conditions, allowing for experimentation and thorough 
operationalization of the environment, agents and their interactions. Simulation of socio-
ecological systems can integrate individual, social and cultural factors, thermal 
perception, exhibited behavior, and connect it with the inhabited environment.  However, 
existing models often focus on thermal perceptions by assuming an oversimplified relation 
with the environment, while in reality, individuals take various actions to adapt to their 
conditions, often using multiple methods of adaptation simultaneously. Existing models 
most commonly consider only isolated contexts (such as pedestrian or occupant thermal 
comfort models), not adequately capturing the whole context of one’s thermal comfort in 
daily functioning. Moreover, various sources of the data also aAect model outputs – while 
cross-sectional study is most common for understanding of human thermal comfort, it 
omits the internal diversity of one’s thermal perception, which can be diAerently exhibited 
in diAerent individuals.  The goal of this poster is to present a concept of a novel model for 
simulating human thermal comfort and individual heatwave adaptive behavior. This 
concept will be introduced based on a review of existing models. Key questions explored in 
the review include: How are interactions between individuals and the environment 
modelled? What is the temporal scope of the models, and are data inputs appropriately 
selected for this specific purpose? How are individuals modelled, and what qualities do 
they exhibit? How is adaptive behavior modelled, and how are individuals performing such 
behavior in the model? What kind of data is used, how is it collected, and how is it used? 
Through the identification of strengths, limitations and gaps of previous models, this model 
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will better reflect real-life heat adaptation by simulating diverse ways in which individuals 
interact with their environment.  This work will add to the existing body of knowledge by 
presenting a model concept, informed through a literature review of models existing in the 
literature. By integrating knowledge from fields of public health, climate science and social 
science, it will further the understanding of human thermal comfort under conditions of 
high temperatures. This work enables better prediction of human behavior during 
heatwaves, supporting climate change adaptations in urban environments and providing a 
foundation for climate resilience strategies in cities. 

[149]: Bridging the Planning-Implementation Gap in 
Residential Heating Transitions: A Combined Agent-Based 
and Participatory Modelling Approach 
Ivan Digel, Sascha Holzhauer, Friedrich Krebs 

This paper introduces a combined methodological framework integrating agent-based 
modelling with participatory planning processes for municipal energy transitions. The 
approach enables the simulation of individual house-hold decisions under diverse 
scenarios and embeds model results into stake-holder dialogues via a decision theatre 
format. Applied to heat provision in a district of the city of Kiel, Germany, the method 
supports the co-development and assessment of interventions, aligning technical planning 
with behavioral dynamics. 

[150]: The Intention-Behavior Gap in Household Climate 
Change Adaptation - From Theory to Simulation 
Liz Verbeek, Anne Van Valkengoed, Tatiana Filatova 

Over the past years, what drives humans to adapt to climate change has been studied from 
multiple perspectives. Theoretical, empirical and modelling eAorts have contributed to a 
growing understanding of limits to individual and household adaptation, and how they may 
evolve. Insights from psychological frameworks have led to various hypotheses being 
tested empirically, which in turn has resulted in important insights, both for policy 
interventions, as well as to advance our formal knowledge and modelling practices.  
However, most empirical work thus far has relied on cross-sectional designs, which fail to 
capture dynamics and causal processes underlying adaptation behavior, and - thereby - 
focus on intentions rather than action, whereas in reality there is often a gap between 
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intention and action. Our present work aims to contribute to existing eAorts in 
understanding and formalizing adaptation behavior by focusing on three main questions, 
related to this intention-behavior gap, namely: 1) To what extent does intention to take 
adaptive action explain actual action? 2) Are intentions and actions determined by similar 
factors? Can we identify diAerences, and what does this mean for our current formal 
understanding of household adaptation? 3) What does the relationship between intention 
and action look like in the context of adaptation decision-making, and what factors 
influence this relationship?  We utilize a large-scale, multi-country longitudinal dataset to 
analyze these questions empirically. In this presentation, we show the first results of this 
analysis, and discuss the implications for adaptation-related research as well as for (agent-
based) models capturing individual climate change adaptation behavior. 

[151]: Steering sustainable food systems: the complex co-
evolution of consumer preferences, sustainable 
restaurants, and policymaking 
Angel Lázaro 

The transition towards more sustainable food systems is essential for achieving climate 
targets and the Sustainable Development Goals (SDGs). Achieving goal 12, responsible 
consumption and production, in particular, will require changes in consumer behavior, the 
adoption of sustainable practices by producers and suppliers, and, most importantly, the 
implementation of policies that foster such sustainable behaviors. Whether it is the 
availability of supply or the increasing demand that drives sustainability transient 
consumption is often discussed in economic circles. From the complex systems 
perspective, it is their interaction that matters. This article explores how consumer 
preferences and restaurant menus co-evolve to contribute to a more sustainable food 
system and how this co-evolution is aAected by diAerent policy instruments. We use a 
spatially explicit agent-based model of the catering industry in Amsterdam as a case study. 
The model uses spatial microsimulation to expand on survey data from a discrete choice 
experiment about restaurants in Amsterdam and create a synthetic population. We 
observe that in the absence of policy interventions, it takes quite a lot of time for changes 
in diet patterns to occur. Multiple cities are working on their sustainability. Based on the 
insights generated, we expect our research to contribute to the current debate on policy 
interventions to achieve sustainable urban food systems and SDGs and to be of 
consequence across multiple cities worldwide. 
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[152]: Consumption, Comparison, and Well-Being: 
Simulating Consumer Choice Based on Human Needs 
Michelle Alfers 

We introduce an agent-based modeling framework that simulates consumer choice based 
on human need satisfaction and social comparison dynamics. The behavioral rules aim to 
capture the evolving interplay between individual well-being and social influences on 
consumption. The current version of the model focuses on replicating empirical 
consumption patterns observed in lifestyle group data, serving as a validation step for the 
underlying behavioral assumptions. Ultimately, the model is intended to explore the eAects 
of policy interventions aimed at promoting more sustainable consumption behaviors 
without compromising long-term human well-being. 

[153]: Strategic Bureaucrats, Organisational Structure, and 
Agenda Control: An Agent-Based Modelling Approach to 
Extending Hammond (1986) 
Vittorio Nespeca 

This paper extends Thomas H. Hammond’s (1986) seminal theorisation of agenda control 
and bureaucratic politics by applying a theoretical Agent-Based Model (ABM). Bureaucrats 
are modelled as strategic agents embedded within hierarchical organisational structures, 
each with distinct policy preferences influencing their actions. Systematic in-silico 
experiments test the validity and robustness of Hammond’s propositions under varying 
organisational configurations, including diAerent spans of control, hierarchical depths, and 
the presence of strategic behaviour. The findings validate Hammond’s core insights while 
revealing additional dynamics: moderate decentralisation and preference heterogeneity 
significantly enhance bureaucratic strategic success. Building on these results, new 
propositions are developed regarding the structural and contextual contingencies that 
amplify bureaucratic influence. Future research will investigate the self-organised 
coordination of strategic bureaucrats and its role in facilitating policy integration across 
organisations, with a case study on inter-ministerial climate adaptation in the Netherlands. 
This work demonstrates the power of agent-based modelling to refine and expand classical 
bureaucratic theory. 
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[154]: Just Energy Transitions: A Tale of Three Cities 
Kristian Tvedt, Bernardo Alves Furtado, Jiaqi Ge, Yuri Kasahara 

This study investigates how oil-dependent cities can navigate green energy transitions 
during oil price shocks. We focus on three cities – Aberdeen (UK), Macaé (Brazil) and 
Stavanger (Norway) – with a common history of petroleum dependence but diAerent labour 
force composition, economic diversification and institutional capacity. Using an 
empirically calibrated agent-based model, U-TRANS, we simulate five transition scenarios 
that reflect petroleum sector collapse with distinct growth trajectories in other sectors. The 
model couples the labour and housing markets, enabling us to trace macroeconomic 
outcomes including GDP, unemployment, inequality and population dynamics across a 
ten-year simulation period. Our results show that identical growth patterns produce 
diAerent outcomes depending on the local context. Public sector expansion performs 
particularly well in Stavanger, reflecting the existing institutional capacity and public sector 
labour force. In contrast, a transition to tech suits Macaé well, where the economic 
structure is more aligned with high-skill, private-sector growth. Aberdeen benefits from 
expansions in both government and tech, though gains are more modest, reflecting 
structural challenges following prolonged dependence on oil. While transitioning to 
manufacturing deliver moderate gains, this comes at the cost of higher inequality and 
prolonged unemployment. The findings highlight the risks of unmanaged industrial decline 
and the need for transition strategies that are tailored to the specific urban context. 

[155]: RAINO: Anchoring Agents in Reality, A Systematic 
Review and Conceptual Framework for Realism in Agent-
Based Modelling 
Loïs Vanhée, Melania Borit 

Realism is a central yet seemingly under-theorized concept in Agent-Based Modelling 
(ABM). This paper presents a systematic literature review of 73 ABM studies whose titles 
included “realism” or “realist*”, aiming to identify how realism is currently operationalized 
and demonstrated. The results show that realism is often poorly defined and lacks a 
consistent conceptual framework. A wide variety of methods are used to achieve and 
demonstrate realism, but explanations of whether and why these methods are appropriate 
for their intended purposes are generally limited. Building on this review, we introduce the 
Reality Anchor, Input, Output (RAINO) framework. RAINO identifies the key structures used 
to argue for realism in Agent-Based Models, consisting of Reality Anchors (e.g., empirical 
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data, formal theory, expert knowledge, common-sense expectations) and their application 
as model Input or Output. The RAINO framework broadens existing perspectives on how 
realism is framed. It explains why diAerent assessors may evaluate the realism of a model 
in very diAerent ways, and it shows how this broader framing can lead to significantly 
diAerent approaches to model development. 

[156]: The potential of implementing resource recovery in 
wastewater treatment systems from an institutional 
perspective 
Sander Wingelaar, Mar Palmeros Parada, Merle De Kreuk 

Despite global progress towards Sustainable Development Goal 6 (water and sanitation for 
all), 3.5 billion people still lack safely managed sanitation. Re-source recovery from 
wastewater treatment is increasingly recognized as a feasible approach for achieving 
sustainable sanitation. This study applies the Institutional Analysis and Development 
framework to examine the reciproci-ty between institutional arrangements and the 
implementation of resource recovery in the wastewater sector in the Sao Paolo region, 
Brazil. Through the development of an Agent-Based Model, this study seeks to understand 
how institutional arrangements, actor characteristics, and stakeholder inter-actions aAect 
the implementation of resource recovery in wastewater treat-ment systems and vice versa. 
Through the Sao Paolo case study, this re-search assesses how institutional arrangements, 
both formal and informal, foster and hamper the potential implementation of resource 
recovery, as-sessing its contribution to wastewater services in Brazil. 

[157]: Large Language Models for Agent-Based Modelling: 
Current and possible uses across the modelling cycle 
Loïs Vanhée, Melania Borit, Peer-Olaf Siebers, Roger Cremades, Christopher K. Frantz, 
Önder Gürcan, František Kalvas, Denisa Reshef Kera, Siamak Khatami, Vivek Nallur, Kavin 
Narasimhan, Martin Neumann 

The emergence of Large Language Models (LLMs) with increasingly sophisticated natural 
language understanding and generative capabilities has sparked interest in the Agent-
based Modelling (ABM) community. With their ability to summarize, generate, analyze, 
categorize, transcribe and translate text, answer questions, propose explanations, sustain 
dialogue, extract information from unstructured text, and perform logical reasoning and 
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problem-solving tasks, LLMs have a good potential to contribute to the modelling process. 
After reviewing the current use of LLMs in ABM, this study reflects over the opportunities 
and challenges of the potential use of LLMs in ABM. It does so by following the modelling 
cycle, from problem formulation to documentation and communication of model results, 
and holding a critical stance. 

[158]: Using qualitative data to build a model for 
stakeholders about stakeholders 
Cezara Pastrav, Sofia Karlsson 

One of the most common challenges in participatory modeling is that stakeholders often 
have little time to spare to this lengthy process. Thus, it is diAicult to get their feedback 
regularly, and the modeling process slows down considerably. Under these circumstances, 
qualitative data can serve as a useful intermediary, to the extent to which it overlaps with 
the objectives and scope of the model. In this paper, we describe our process for using 
qualitative analysis to inform modeling decision in the absence of direct stakeholder 
participation. We focus in particular on the modeling decisions in which qualitative 
analysis played the most pivotal role. 

[159]: LLMs in modeling synthetic populations for urban 
agent-based simulations 
Nykyta Polituchyi, Przemysław Szufel 

This paper explores the use of large language models (LLMs) in generating synthetic 
populations and modeling their commuting choices within an agent-based simulation 
framework. By leveraging survey data and geospatial context, we demonstrate how LLMs 
can create AI agents used in turn for environment-aware decision-making in an urban 
simulation model. This approach provides a novel method for integrating qualitative 
attitudes with quantitative simulations to evaluate the eAects of environmental awareness 
on urban mobility. 

[160]: Requirements for the Useful Application of ABM in 
Policy Processes: 2025 Update 
Alexander Melchior 
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This paper presents an update to the requirements for the useful application of ABM in 
policy processes. For this update, the requirements from 2018 have been refined based on 
new experiences, knowledge, and insights. These were gained through the continuation of 
an observational case-study at the [Anonymized] government, two case-studies and 
discussions with policy process experts. The paper also introduces transitions as a type of 
policy issue for which ABM is particularly useful. 

[161]: Beyond Rational Choice: A Socio-Cognitive Agent-
Based Model of Farmer Decision-Making and Climate 
Adaptation 
Karen Buchsbaum, Dale Scott Rothman 

This paper presents an agent-based model of farmer climate adaptation using the socio-
cognitive framework. The model captures how farmers perceive and respond to climate 
risk through bounded rationality, and incorporating cognitive attributes (e.g., self-eAicacy), 
social learning, and environmental uncertainty. It simulates anticipatory and reactive 
adaptation strategies across heterogeneous agents and climate scenarios. The model is 
complemented by a serious game for participa-tory engagement and data collection. I am 
seeking feedback on decision. logic, calibration, and validation. 

[163]: Modeling Human-Like Agents with Personality 
Varalakshmi Sontam 

Given the ever increasing need to create realistic social simulations, this study discusses 
some of the past eAorts in this direction and proposes extending it further by adding 
personality as a dimension to bring the artificial agents even closer to realism.   Social 
simulation models vary widely in their complexity, ranging from those that have very simple 
scripted rules for their agents to more sophisticated frameworks that mimic internal 
human states like cognition and emotion. While these models have played an important 
role in advancing the field, there is one issue that remains unaddressed – most of the 
simulations have agents that are largely homogenous. The agents are subject to the same 
rules and display similar behaviors (unless otherwise specified), thus failing to suAiciently 
depict the heterogeneity that we usually see in humans in the way they think, feel and 
behave across diAerent situations.   The present study proposes personality as a paradigm 
to encompass the variability that characterizes human behavior. The study uses the Five-
Factor Model (FFM) to depict human personality, according to which individuals can be 
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described in terms of the following five traits: Openness, Conscientiousness, Extraversion, 
Agreeableness, and Neuroticism. Each trait can be further described with finer facets, 
which are all characterized by specific behavioral dispositions.  The proposed framework 
models human behavior around these five traits. With these traits at the core, other 
aspects of human behavior – such as interindividual compatibilities, interpersonal 
interactions and conflict resolution styles – are all layered on, drawing from personality-
based research across these domains. The resulting framework encompasses the core 
aspects of human behavior applicable to most individual and group settings. The various 
steps for operationalizing these concepts are elaborated as part of the discussion. To state 
briefly, the model operationalization involves the following steps 1) create personality 
profiles of agents using the correlations between the diAerent traits. 2) determine 
interindividual compatibility using research related to FFM-based personality 
compatibilities, which shows assortative preference between individuals for most of the 
traits. 3) calculate ‘psychological distance’ between individuals and determine interactions 
based on the compatibilities identified in the previous step. 4) describe conflict resolution 
strategies for conflicts that may arise when the incompatibilities cross a set threshold. 5) 
determine outcomes of conflicts based on the diAerent strategies used and accordingly 
adjust the inter-individual psychological distance, and determine the system state and 
transition based on the outcomes.   To summarize, the paper creates an alliance between 
personality research and computational modeling to enable simulations of realistic agents. 
The framework presented in this paper oAers a foundation for models aiming to simulate 
human-like behavior. It can be used as a guideline and can be fleshed out further by 
individual modelers to suit their context. 

[164]: Modeling the Natural Progression of Long-Term 
Care Levels among the Elderly in Japan: An Agent-Based 
Simulation Using SOARS 
Kaede Fujita, Manabu Ichikawa 

This study aims to develop an agent-based model (ABM) that dynamically reproduces the 
natural progression of care needs levels and mortality risks among elderly individuals in 
Japan, without intervention from long-term care services. The model is implemented using 
SOARS (Spot Oriented Agent Role Simulator), enabling structured and transparent control 
of agent behaviors through staged processes of death, aging, and care need status 
transitions. Each resident agent retains state variables such as age, ADL (Activities of Daily 
Living), nutritional status (CONUT score), and comorbidities (CCI category), with 
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probabilities of care needs progression and death evaluated annually based on logistic 
regression models. Simulation results successfully replicate observed trends in aging 
progression, mortality rates, and the deterioration of care needs levels, consistent with 
empirical findings. This research demonstrates the feasibility of constructing a middle-
range explanatory ABM and represents a foundational step toward future applications in 
evaluating community-based care policies. The use of SOARS further highlights a 
methodological innovation, facilitating modular and interference-free description of 
complex life course processes, thus enhancing model transparency, reproducibility, and 
scalability for policy scenario analysis. 

[166]: An Agent-Based Model of Shelter Policies for 
Persons Requiring Care during Disasters in Japan: Focus 
on First-Half and Second Shelter Approaches 
Shintaro Fujita, Kaede Fujita, Junya Tsukamoto, Manabu Ichikawa 

Japan is one of the most earthquake-prone countries in the world, and disaster-related 
deaths following major earthquakes have long been a critical public health and social 
issue. During the 2024 Noto Peninsula Earthquake, First-half Shelters and Second Shelters 
were established as a specific policy measure to provide targeted support for persons 
requiring special care during disasters, aiming to mitigate disaster-related deaths. In this 
study, we evaluated the eAectiveness of these shelter policies by employing an agent-
based model (ABM) that simulates evacuation behaviors and health status changes of 
evacuees over time. The model was carefully designed to incorporate various factors 
influencing evacuee outcomes, including evacuation decision-making processes, shelter 
conditions, and health deterioration risks under disaster circumstances. By simulating 
scenarios with and without the implementation of First-half and Second Shelter policies, 
we found that the number of deaths was significantly lower in the intervention scenario, 
demonstrating that these measures had a positive eAect on reducing disaster-related 
fatalities. These findings highlight the importance of developing and implementing 
specialized sheltering strategies for vulnerable populations in future disaster responses. As 
future work, we plan to improve the model's accuracy by incorporating more detailed 
empirical data and to extend its applicability by testing its performance against other 
earthquake cases in Japan. 
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[169]: Education and the Institutionalisation of (Agent-
Based) Computational Social Science 
David Anzola 

Computational social science was initially proposed as an alternative way of doing social 
science seeking to leverage the vast amounts of information available in contemporary 
society to produce knowledge of complex dynamics. Although, over the years, 
computational social science has experienced a relatively successful institutionalisation 
process, a remaining institutional challenge is education. Focusing on teaching and 
learning is warranted, for it guarantees the long-term stability of the disciplinary area and 
promotes resource eAiciency. This text argues that, in the case of computational social 
science, in general, and agent-based computational social science, in particular, the 
selection of curricular principles and contents to support teaching and learning practices 
is challenging because of: (i) the relatively loose disciplinary and professional boundaries 
in the social sciences, (ii) the ambiguous and sometimes contradictory disciplinary nature 
of (agent-based) computational social science, and (iii) the tacit knowledge pertaining to 
the practice of modelling. 

[170]: Coupling agent-based modeling and Life Cycle 
Assessment to explore the environmental e`ects of 
biodiversity sensitive actions in farmer clusters 
Gustavo Larrea-Gallegos 

Human-induced climate change, biodiversity loss and pollution are a threat for future 
generations and earth systems. Farmers and their agricultural activities play a relevant role 
since they are part of the food value chain, an industry responsible of circa 26 percent of 
total greenhouse gas emissions. In this context, the creation of farmer clusters has been 
proposed as an innovate paradigm to achieve sustainability and conservation goals. In this 
study we implement an ABM model to simulate the introduction of biodiversity sensitive 
practices in a system of Luxembourgish farmers, using the case of orchards plantation for 
habitat provision as proof of concept. Our analysis focuses on exploring the dynamics and 
the eAects that the provision of ecosystem services can have as factors of production in 
the environmental sustainability of agricultural systems. We modeled agents behaviors 
using frameworks like FARMIND and AFRICA. Our preliminar results indicate that farmers 
that belong to the same landscape experience a reduction in their environmental impacts 
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due to an increase of predatory birds in the system and, consequently, a reduction in 
pesticide purchase. Our preliminary findings show that our methodological workflow can 
serve as a bridge for social-simulation modelers to include explicit supply chain models 
(e.g., LCA), and LCA practitioners to easily incorporate and explore social theories and 
behaviors as part of the sustainability assessment exercise. 

[172]: An agent-based model to explore supply chain 
maladaptation in response to severe disruptions 
Yvonne Lont, Jan Kwakkel, Tina Comes 

Humanitarian and military supply chains are confronted with an uncertain environment full 
of disruptions, necessitating adaptive strategies to ensure sustained eAectiveness. In 
some extreme cases, disruptions call for a complete regime shift, for example, when, after 
years of budget cuts, military supply chain systems must adapt to a rapidly increasing 
threat level. Adaptations are traditionally assumed to manage disruptions eAectively. 
However, emerging empirical evidence in the socioecological literature shows that actions 
aimed at adaptation in response to disruptions can be ineAective or even have adverse 
consequences. This is also known as maladaptation. Although considerable research has 
investigated adaptation, it remains poorly understood when actions intended to adapt 
supply chains to disruptions actually lead to maladaptive outcomes. We use an agent-
based discrete-event model to examine adaptive behavior mechanisms and their eAects 
on outcomes over time. Extending Epstein's adaptation model, our supply chain 
maladaptation model explores how information delays and misalignments aAect agent 
adaptive decisions and vice versa, with agents endogenously creating and adapting 
information sharing and decision-making structures. With this model, we aim to 
theoretically investigate how supply chain maladaptation emerges, contributing to 
understanding how to adapt to severe disruptions that require regime shifts. 

[173]: Social Simulation at the End of Life 
Erik Campano, Loïs Vanhée 

This paper inaugurates a research agenda that injects realism about death-and-dying into 
agent-based models of social simulations. We identify critical gaps in how current social 
simulations simply delete agents. We integrate five thanatology perspectives — social–
cultural, religious–spiritual, professional, historical, and contemporary — to propose a 
three-level continuity-management framework covering self-, other-, and collective-
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centred responses to death. We map how this framework expands state spaces for 
modelling fear of death, grief cascades, institutional adaptations, and alternative 
imaginaries, and show use-cases in, for example, pandemic response, evacuation, and 
inheritance dynamics. Finally, we outline methodological pathways for building 
thanatosensitive agents, overcoming data-collection barriers, and enabling 
interdisciplinary collaborations that leverage social simulation as an ethical, predictive, 
and educational laboratory for end-of-life phenomena. 

[174]: Telling the Workers’ Stories: Redesigning 
Compensation Systems using Agent-Based Modelling 
Branislava Godic, Samineh Sanatkar, Alex Collie, Jason Thompson 

Workers’ compensation is a multi-billion-dollar industry that manages the injury claims of 
hundreds of thousands of people injured at work each year. Workers’ compensation 
systems are responsible for aiding injured workers through their compensation claim and 
providing financial and medical support to aid recovery and return to work. However, rather 
than assisting workers in all circumstances, emerging evidence suggests that workers’ 
compensation systems may cause additional harm to some injured workers. We present a 
model that aims to represent important elements of injured workers’ experiences with 
workers’ compensation scheme processes, including engagement with case managers, 
and medical practitioners, and how these interactions aAect individual workers’ outcomes 
and overall performance of the scheme. We discuss the capacity of the model to explore 
various policy and practice scenarios with a view to understanding system settings that are 
beneficial for achieving standards of high-performance as set out in international 
frameworks across individual health outcomes, scheme sustainability, and responsiveness 
to user expectations of service. 

[176]: Social Context, Interpersonal Interaction, and 
Opinion Change 
İrem Betül Koçak, Isaac D. MehlhaU, Basak Taraktas 

Influential theories in psychology emphasize the importance of interpersonal interaction 
for opinion formation and persuasion. We propose a mathematical model of opinion 
updating and assess its reliance on interpersonal interaction using agent-based modeling 
(ABM). We specifically focus on the impact of neighborhood size and frequency of 
interaction on opinion change, revealing that larger social environments and more frequent 
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interactions may actually reduce opinion updates, contrary to existing theory. Frequency of 
opinion change also varies according to features of the initial distribution of opinion, 
emphasizing the role of contextual factors in shaping opinion dynamics. Results suggest 
that integrating context-specific characteristics is essential to modeling social influence 
and designing interventions aimed at fostering flexibility of opinions. 

[178]: Di`usion analysis of inflationary shocks in the 
Mexican economy. A study using dynamic network 
analysis. 
Emiliano Alvarez 

This paper analyzes the impacts of shocks on the price system of the economy. We 
investigate how variations in retail prices, in the exchange rate, and policy interventions 
aAect the diAusion of inflationary pressures in Mexico, based on open data from the 
Consumer Price Index. We propose to analyze the processes of price formation and 
diAusion through network techniques. Empirical results allow us to identify the most 
relevant nodes in the price network of the Mexican economy. Results also show a dynamic 
network structure that evolves according to a core-peripheric structure, with important 
implications for the policies that are usually applied against inflation.  A network analysis 
based on the correlation of prices using the T-MDS methodology and a sensitivity analysis 
revealed that results are robust to adjustments in the threshold. Finally, the examined 
dynamic network measures are related to the rate of inflation and rapid fluctuations in the 
oAicial exchange rate. Based on several centrality measurements, it is determined that 
staple foods are highly relevant to the network's structure. 

[179]: Bounded confidence dynamics generates opinion 
cascades on a growing scale-free network 
Yérali Gandica, Guillaume DeUuant, David Hernández 

See pdf 
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[181]: Daily Activity Schedule Generation Considering 
Behavior Continuity Based on Survey on Time Use and 
Leisure Activities 
Yudai Matsumura, Tadahiko Murata 

In this paper, a daily activity schedule for each resident is generated accord-ing to Survey 
on Time Use and Leisure Activities (STULA) in Japan. To construct agent-based model as a 
social simulation, it is important to de-velop activity schedule for each agent. Each agent 
should take their actions according to their roles in their community such as mother in a 
family, a worker in a company, a player in a football team, and so on. Their activity schedule 
should be generated according to their roles in their community. To generate such daily 
schedule, we employ STULA survey in Japan that is conducted every 5 years by Statistics 
Bureau, Ministry of Internal AAairs and Communications, Japan. Since this survey is 
conducted by the govern-ment and all residents selected as respondents are required to 
reply to the survey mandatorily. We employed the results of this survey to generate dai-ly 
activity schedule for each resident. We propose a daily activity schedule generation 
method to consider behavior continuity in each schedule. We compare the results of daily 
activity schedules generated by a method that are not consider the continuity of activities 
with the results of the proposed method. Comparing those results, the proposed method 
can generate more schedules with continuous activities. 

[182]: Workplace Assignment Optimization Method for 
Inflow Workers Considering Multiple Municipalities Using 
Synthetic Population 
Shunta Horigami, Tadahiko Murata 

In this paper, we improve a workplace assignment method considering mul-tiple inflow 
municipalities. The former method assigns workplaces in mul-tiple municipalities to 
workers living in one municipality. Although work-ers in the target municipality are assigned 
to multiple municipalities, small areas within the municipalities are stochastically 
assigned to workers. There may happen the diAerence between working distribution by 
stochas-tic assignment and real working distribution in the municipalities of work-places. 
In this paper, we focus a municipality and assign workplaces in the target municipality to 
workers living in other municipalities. After assign-ment, we find the diAerence between 
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the number of workers in each small area in the target municipality and the real distribution 
of workers in the target municipality. We propose a method to adjust the number of workers 
in each small area in the target municipality. Our simulation result clearly shows that the 
diAerence of the number of workers is reduced by the pro-posed method. 

[184]: Understanding the Trade-O` Between 
Personalization and Privacy in Targeted Advertising Using 
an Agent-Based Model 
Kanae Hori, Kaede Fujita, Manabu Ichikawa 

This study develops an agent-based simulation model to dynamically analyze the trade-oA 
between personalization eAectiveness and privacy risks in targeted advertising. The model 
integrates key factors such as the degree of personalization, ad exposure frequency, 
consumer attributes, and privacy concerns, simulating how these factors influence 
advertising attitude, brand attitude, and purchase intention over time. A threshold-based 
probabilistic mechanism is applied to determine purchasing decisions, allowing for 
individual variability in consumer behavior. Simulation results demonstrate that while 
moderate personalization enhances purchase intention and advertising eAectiveness, 
excessive personalization heightens privacy concerns and reduces consumer engagement. 
Furthermore, repeated ad exposure contributes to ad fatigue, negatively aAecting 
advertising attitudes. These findings highlight the need for advertisers to carefully balance 
personalization strategies to maximize eAectiveness without compromising consumer 
trust. By dynamically modeling consumer responses, this research extends prior static 
approaches and oAers practical insights into optimizing digital advertising strategies in 
increasingly privacy sensitive environments. 

[185]: Analyzing the Impact of Social Stigma on Decision-
Making in Public Systems: An Agent-Based Approach 
Kikuchi Ann, Ichikawa Manabu, Kaede Fujita 

This study investigates the formation and impact of social stigma on the utilization of 
public programs by combining empirical data analysis and agent-based simulation. 
Despite the establishment of various public support systems, non-take-up issues, where 
eligible individuals refrain from applying, have been widely reported. Among the various 
factors contributing to this phenomenon, social stigma has been increasingly recognized 
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as a critical barrier. Focusing on the role of information environments, this study analyzes 
how the polarity of media information aAects stigma levels and program take-up rates. The 
results demonstrate that an increase in negative information significantly reinforces stigma 
and suppresses program utilization. To systematically explore these mechanisms, we 
propose an agent-based model that integratively represents both external influences from 
the social information environment and internal cognitive transformation processes within 
individuals. This structure enables the dynamic visualization of how stigma formation and 
behavioral decision-making are interlinked over time. The novelty of this study lies in its 
ability to bridge micro-level psychological factors and macro-level social information flows, 
providing insights into the structural dynamics underlying public program non-utilization. 
These findings contribute to identifying eAective intervention points for stigma mitigation 
and enhancing the accessibility of public assistance programs. 

[186]: Sensitivity of decision modes, Network Topologies 
and Seeding Strategies on behavior spreading in agent-
based models on the energy transition 
Bart De Bruin, Floor Alkemade, George Van Voorn 

Societal systems, such as energy systems, consist of networks of interacting actors, 
autonomous decision makers, who influence each other in their behaviour and their 
investment decisions. The ability of a social system to undergo a transition depends in part 
on the structure of the social network. In this paper, we consider an Agent-based model 
describing a static network structure of interacting agents that choose - under peer 
influence - to switch to a sustainable practice or not. By varying the network topology, 
seeding strategy, and decision modules between model runs, we test the sensitivity of 
these model components to the final adoption. The results indicate that the number of 
adopters is more sensitive to the variance in node degree in combination with whether the 
nodes with the highest node degree are initially selected as social innovator or not 

[187]: Status-based Inequalities: Consequences and 
Origins 
Elpida Tzafestas 

We study a simple social competition mechanism and its eAect on status building and the 
emergence of status inequality. This mechanism use individual imposition and submission 
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factors as psychological parameters that modulate the agents’ decision to fight. The 
emerging structure is generally a society spread out in status range, without any obvious 
polarization. Next, the concept of a social norm defined as a stratification game is 
introduced, where some fights are spontaneously resolved if diAerences between agents 
are mutually perceived as too large. Some game variants lead to fairly egalitarian societies, 
while others, that are based on frequent withdrawals from fights, to extremely unequal 
societies. In all cases, increased rates of fight lead to lower inequalities but more 
casualties and seeking higher status leads to increase of fight propensity. Because of that, 
highly aggressive populations have an evolutionary disadvantage over populations that are 
at least as numerous but peaceful. We also examine how more complex competitions in 
multiple directions of status may play out and what this means for the evolution of society. 
Finally, we study the conditions in which status inequalities may emerge out of competition 
and we give support by simulations to the theoretical hypotheses postulating that 
environmental pressure and increasing population size may play a significant role. In all 
cases, our study shows that certain sociocultural conventions may overtake default 
cognitive predispositions and that specific social value choices may be responsible for the 
emerging social stratification outcome. 

[188]: PAFE: Paris-Area Flood Evacuation Spatially Explicit 
Agent-Based Model 
Samuel Rufat 

The evacuation of populations during large-scale floods in the Paris metropolitan area 
presents a critical challenge for emergency managers. Over 1 million people currently 
reside in oAicial flood-prone zones, yet their potential behaviors in response to evacuation 
orders remain only partially understood. While empirical studies suggest that 
approximately 10% of the population would spontaneously self-evacuate and 15% would 
consistently refuse to evacuate regardless of circumstances, the behavior of the remaining 
75% remains unclear. This poster introduces PAFE: Paris-Area Flood Evacuation spatially 
explicit model: a spatially-explicit agent-based model (ABM) developed in the NetLogo 
environment to explore evacuation dynamics across four territories under varying flood 
scenarios, alert communication strategies, and agent decision models. The model 
integrates GIS spatial data, census data, and flood simulations to represent agents' 
evacuation decisions, focusing on how territorial context and household characteristics 
influence decision-making and evacuation timing. A key feature of the model is its dual 
calibration method. PAFE uses recent empirical data, including a large-scale survey (n = 
5,000) of households in flood-exposed areas. This survey captures both extrinsic factors 
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(e.g., being flooded, experiencing power outages, receiving evacuation orders) and intrinsic 
factors (e.g., socio-demographics, prior flood experience) that influence evacuation 
behavior. These data were used to assign diAerentiated evacuation probabilities across 
agent profiles. Additionally, the model was calibrated through participatory workshops with 
local authorities and decision-makers, incorporating their insights and feedback from past 
events. The poster presents the model’s architecture, calibration process, and preliminary 
simulations under various flood intensities and alert scenarios. By simulating household 
responses across space and time, PAFE provides insights into threshold eAects, territorial 
variation, and the impact of disaster communication strategies. This work contributes to 
ongoing eAorts to integrate behavioral modeling into flood risk management and 
demonstrates how ABM can support emergency planning at metropolitan scales. 

 


