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Abstract

Water treatment facilities (WTFs) in Tanzania are crucial for ensuring safe drinking water, but their performance
varies widely. A Bayesian hierarchical model was developed to assess the reliability of water treatment facilities
(WTFs) in Tanzania. The approach accounts for variability across different WTFs and incorporates prior
knowledge about operational conditions. The analysis revealed that a proportion of WTFs, approximately 30%,
exhibited significant failure rates due to operational challenges such as maintenance issues and inadequate training
of staff. This study demonstrates the effectiveness of Bayesian hierarchical models in assessing system reliability
for water treatment facilities. The model provides insights into areas requiring improvement, such as maintenance
strategies and personnel training. Implementing targeted interventions based on the findings can improve the
reliability and sustainability of water treatment facilities in Tanzania. The maintenance outcome was modelled as

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