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Abstract

This study examines smallholder farm systems in Ethiopia to evaluate efficiency gains across different regions. A
Bayesian hierarchical model was applied to analyse data from Ethiopian smallholder farms, aiming to identify
patterns in efficiency gains across varied conditions. Bayesian analysis revealed significant variability in
efficiency gains among regions, with some areas showing a 15% increase in productivity compared to baseline
levels. The Bayesian hierarchical model effectively captured the complexity of efficiency gains within smallholder
farming systems in Ethiopia. Further research should focus on implementing targeted interventions based on
regional analysis to maximise efficiency improvements. Bayesian Hierarchical Model, Smallholder Farms,
Efficiency Gains, Ethiopian Agriculture, Environmental Science The empirical specification follows

Y =By, p X +varepsilon, and inference is reported with uncertainty-aware statistical criteria.
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