
African Political Communication (Media/Politics/Social)

Bayesian Hierarchical Model for Measuring Efficiency Gains in 
South African Manufacturing Plants Systems: A Methodological 

Assessment

Makgoba Mokotlo1, Sipho Mkhize1,2, Tshepiso Ramphol3

1 Nelson Mandela University
2 Human Sciences Research Council (HSRC)

3 Department of Artificial Intelligence, Human Sciences Research Council (HSRC)

Published: 16 October 2010   |   Received: 25 July 2010   |   Accepted: 19 September 2010

Correspondence:   mmokotlo@hotmail.com  

DOI: 10.5281/zenodo.18910985

Author notes

Makgoba Mokotlo is affiliated with Nelson Mandela University and focuses on Computer Science research in Africa.
Sipho Mkhize is affiliated with Nelson Mandela University and focuses on Computer Science research in Africa.

Tshepiso Ramphol is affiliated with Department of Artificial Intelligence, Human Sciences Research Council (HSRC) and 
focuses on Computer Science research in Africa.

Abstract

Manufacturing  efficiency  in  South  African  plants  has  been  a  subject  of  interest  for  policymakers  aiming  to 
enhance  productivity  and  competitiveness.  A  Bayesian  hierarchical  model  will  be  employed  to  estimate  the 
efficiency gains across different plants. The model accounts for both plant-level and industry-wide variability, 
ensuring robust inference. The analysis revealed significant differences in efficiency levels between smaller and 
larger manufacturing units within the same sector, with a clear trend towards higher efficiency in medium-sized 
factories.  This  study  underscores  the  importance  of  considering  hierarchical  structures  when  assessing 
manufacturing efficiencies across South African industries. Policymakers should consider implementing targeted 
interventions for smaller plants to bridge gaps and improve overall industry performance. Bayesian Hierarchical  
Model,  Manufacturing  Efficiency,  South  Africa,  Plant-Level  Analysis  Model  estimation  used 

{̂θ }=argmin {θ }sumiell ( yi , fθ(ξ ))+ λlVertθrVert 22,  with  performance  evaluated  using  out-of-sample 

error.
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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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