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Comprehensive discussion of the potential of using SYSTEM DYNAMICS
in modeling and forecasting ROAD SAFETY. Brief state-of-the-art review,
pros and cons in light of the limitations of relevant traditional approaches.
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ABSTRACT

System dynamics is a powerful approach for modeling and forecasting complex dynamic
systems, and it can be effectively applied to road safety. Road safety involves various
interconnected factors such as driver behaviour, vehicle characteristics, road infrastructure, and
environmental conditions. System dynamics provides a holistic framework to capture these
interdependencies and understand the underlying dynamics of the system.

The use of system dynamics in road safety modeling and forecasting offers several key
potentials. It enables understanding feedback loops, simulating policy interventions, long-term
forecasting, identifying critical factors, and enhancing stakeholder engagement and
communication. System dynamics allows the analysis of feedback loops, helping policymakers
comprehend the complex dynamics and develop effective interventions. It enables the
simulation of policy interventions, aiding decision-making and resource allocation. System
dynamics is valuable for long-term forecasting, capturing cumulative effects and assisting in
setting goals and strategies. It helps identify critical factors influencing road safety, guiding
targeted interventions. System dynamics models also serve as tools for engaging stakeholders
and facilitating communication by visually representing the complexity of the road safety
system.

As an evidence from the state-of-the-art review, system dynamics has emerged as a valuable
tool for understanding and improving road safety. It offers a holistic approach by capturing
interdependencies and feedback loops among various factors. System dynamics models reveal
feedback loops and behavior reinforcement within road safety systems. They enable
policymakers to evaluate the effectiveness of interventions through policy simulations. Data
challenges and model validation are acknowledged, emphasizing the need for quality data,
improved collection methods, and validation against real-world data. The review emphasizes
the potential of system dynamics in road safety modeling and forecasting while highlighting
the importance of comprehensive data, rigorous validation, and continuous model refinement.



A

ICTCT

International Co-operation on Theories and
Concepts in Traffic Safety

In addition, using system dynamics in modeling and forecasting road safety offers several
advantages over traditional approaches. We have advantages such as the idea of a Holistic
Perspective. This comprehensive approach provides a more accurate representation of the
complex dynamics of the road safety system. Dynamic Simulation is another advantage. System
dynamics models enable dynamic simulation, allowing policymakers and researchers to analyze
the long-term effects of interventions and forecast future trends.. Policy Evaluation and
Stakeholder Engagement are the other two advantages worth mentioning. System dynamics
models provide a platform for evaluating the effectiveness of road safety policies and
interventions. Policymakers can simulate different policy scenarios and assess their potential
outcomes, enabling evidence-based decision-making and resource allocation.

When using System Dynamics for road safety modeling and forecasting, it's important to
consider limitations such as data challenges, simplifying assumptions, and model complexity.
Accurate and comprehensive data is crucial for calibration and validation, but road safety data
can be difficult to obtain and may have limitations in availability and quality. Simplifying
assumptions in System Dynamics models may overlook important nuances of the real-world
system, potentially affecting model accuracy. Additionally, the complexity of these models can
make them challenging to develop, understand, and interpret. While System Dynamics provides
a high-level understanding of road safety dynamics, it may not offer precise predictions at a
granular level.

In conclusion, System dynamics is a powerful approach for modeling and forecasting complex
dynamic systems, and it can be effectively applied to road safety. It provides a holistic
framework for understanding the interdependencies and dynamics of the road safety system.
By capturing feedback loops, simulating policy interventions, conducting long-term
forecasting, identifying critical factors, and facilitating stakeholder engagement, system
dynamics can enhance road safety analysis and decision-making.
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