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Abstract

Municipal infrastructure assets in South Africa are critical for providing essential services such as water supply,
sanitation, and transportation. However, these systems face significant risks due to aging structures, natural
disasters, and socio-economic factors. A Bayesian hierarchical model will be employed to analyse the data
collected from various municipal infrastructure projects. The model will incorporate spatial and temporal
dependencies, as well as uncertainty quantification through credible intervals. The analysis reveals that
incorporating spatial and temporal dependencies significantly improves risk assessment accuracy compared to
traditional methods alone. The Bayesian hierarchical model provides a robust framework for understanding the
interplay between infrastructure assets, environmental factors, and socio-economic conditions in South Africa.
Municipal authorities should utilise this model to prioritise interventions aimed at reducing risks associated with
their infrastructure systems. The maintenance outcome was modelled as

Y {}=beta0+betal X {}+ui+varepsilon{}, with robustness checked using heteroskedasticity-consistent
errors.
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