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Abstract

Smallholder farms in South Africa face challenges related to resource management and profitability. A multilevel 
regression model was applied, incorporating both fixed effects (farm-level) and random effects (region-level). The 
model revealed significant differences in farm efficiency across regions, with some farms achieving efficiency  
gains of up to 25%. Multilevel regression analysis provided insights into the factors affecting smallholder farm 
efficiency, offering a robust method for future studies.  Future research should consider longitudinal data and  
incorporate  additional  variables  such  as  climate  variability.  Smallholder  farms,  South  Africa,  Multilevel  
Regression  Analysis,  Efficiency  Measurement  Model  estimation  used 

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

error.

Keywords: Sub-Saharan, Multilevel, Regression, Efficiency, Smallholder, Contextual, Hierarchical

1

mailto:smathebula@yahoo.com
https://doi.org/10.5281/zenodo.18715634


 2000(1): 22-31 (2000) | Sipho Mathebula

📄 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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