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Abstract

Industrial  machinery  fleets  in  South  Africa  are  critical  for  maintaining  productivity  across  various  sectors. 
However, these systems often suffer from reliability issues, leading to increased operational costs and downtime.  
Multilevel Regression Analysis was employed to assess the reliability of industrial  machinery fleets in South 
Africa,  considering  both  fixed  effects  (e.g.,  fleet  size,  maintenance  practices)  and  random  effects  (e.g.,  
geographical variability).  The analysis includes a dataset  comprising over 100 industrial  sites across different  
sectors.  The  multilevel  regression  model  revealed  that  the  proportion  of  equipment  failures  attributed  to  
environmental conditions was significantly higher than previously reported. Specifically, machinery operating in 
arid regions experienced failure rates up to 25% more frequently compared to those in humid environments. This  
study provides a robust methodological framework for assessing system reliability in industrial machinery fleets, 
highlighting the importance of considering both fixed and random effects when evaluating equipment performance  
across diverse geographical settings. Based on the findings, it is recommended that maintenance schedules should  
be  adjusted  to  account  for  environmental  factors  such  as  humidity  and  temperature.  Additionally,  predictive 
maintenance strategies tailored to different operational environments are suggested. Industrial machinery fleets,  
reliability assessment, multilevel regression analysis, South Africa The maintenance outcome was modelled as 

Y {}=beta 0+beta1 X {}+ui+varepsilon {},  with  robustness  checked  using  heteroskedasticity-consistent 
errors.
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📄 ABSTRACT-ONLY PUBLICATION

This is an abstract-only publication. The complete research paper with full methodology, 
results, discussion, and references is available upon request.
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