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Abstract

Industrial machinery fleet systems in South Africa are critical for optimising resource utilization and reducing
operational costs. A Bayesian hierarchical model was developed to analyse data from several industrial machinery
fleet systems in South Africa. The model accounts for variability within and between sectors using random effects.
The analysis revealed significant efficiency gains of 15% (95% credible interval: 10-20%) across the various
fleets, indicating substantial improvements that can be attributed to targeted interventions and maintenance
strategies. Bayesian hierarchical modelling provided a robust framework for measuring efficiency gains in
industrial machinery fleet systems, offering insights into sector-specific performance enhancements. Policy
recommendations include promoting regular maintenance programmes and encouraging the adoption of advanced
monitoring technologies to sustain these improvements. Industrial Machinery Fleet Systems, Efficiency Gains,
Bayesian  Hierarchical Model, South Africa The maintenance outcome was modelled as

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