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Abstract

Recent studies have highlighted the need for more sophisticated methodologies to assess efficiency gains in South
African manufacturing plants. A Bayesian hierarchical model was employed to analyse data from several
manufacturing plants across South Africa, allowing for the estimation of both overall plant efficiencies and
individual process efficiencies while accounting for potential heterogeneity between different sites. The analysis
revealed significant gains in efficiency ranging from a 15% to 20%, with notable improvements observed in
resource utilization and production output. This study demonstrates the effectiveness of Bayesian hierarchical
models in quantifying efficiency gains across diverse manufacturing environments, providing empirical evidence
for their utility. The findings suggest that further research should focus on validating these methodologies against
other existing models to ensure broader applicability. The maintenance outcome was modelled as

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