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Abstract

This study evaluates efficiency gains in smallholder farms systems within South Africa, focusing on the
agricultural sector. Panel data estimation methodologies were applied, including fixed effects and random effects
models, to analyse efficiency levels over time within South African smallholder farms. Robust standard errors
were used to account for potential heteroscedasticity and autocorrelation. Results indicate that the random effects
model provided a more accurate representation of farm efficiency gains compared to the fixed effects model, with
an estimated improvement in productivity of approximately 20% across all regions studied. The study concludes
that panel data estimation is crucial for understanding and quantifying efficiency improvements in smallholder
farming systems. The findings suggest that employing random effects models could enhance policy
recommendations aimed at improving agricultural productivity. Policy makers should consider the use of random
effects models for future studies on farm efficiency, particularly when dealing with spatially correlated data. This
approach is recommended to provide more reliable estimates and insights into smallholder farming dynamics. The

empirical specification follows Y=L, B p X +varepsilon, and inference is reported with uncertainty-aware

statistical criteria.
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