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Abstract

The cost-effectiveness of manufacturing plants is crucial for environmental sustainability and economic viability  
in  South Africa.  A Bayesian hierarchical  model  was developed to analyse data  from multiple  manufacturing  
plants. The model accounts for variability within and between plants by incorporating random effects that capture 
plant-specific  characteristics  such  as  size,  technology  type,  and  operational  practices.  The  analysis  revealed 
significant differences in cost-effectiveness across different sectors and plant sizes, with a particular emphasis on 
smaller-scale  operations  showing  greater  potential  for  cost  optimization.  The  Bayesian  hierarchical  model 
provided  insights  into  the  complex  interplay  of  factors  affecting  manufacturing  costs,  offering  a  nuanced 
understanding that can guide future policy and investment decisions. Manufacturing plants in South Africa should 
prioritise technologies and operational practices that align with the identified best practices from the analysis.  
Policy makers could also consider incentives for  smaller-scale operations to promote cost-effective solutions. 
Bayesian  hierarchical  model,  manufacturing  plant  costs,  environmental  science,  South  Africa  The  empirical 

specification follows  Y =β0+β
→ p X+varepsilon,  and inference is  reported with uncertainty-aware statistical 

criteria.
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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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