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Abstract

Bayesian hierarchical  models  are  increasingly  used in  cost-effectiveness  analysis  to  evaluate  interventions  in 
agricultural settings, particularly for smallholder farming systems where data can be limited and heterogeneous.  
The study employs a Bayesian hierarchical linear regression model, which allows for capturing spatial variability 
and heterogeneity among farms while accounting for measurement error and non-linear relationships between  
variables.  Uncertainty  in  parameter  estimates  is  quantified  through  credible  intervals.  A  key  finding  is  the  
significant  improvement  in  crop  yields  observed  when  using  precision  agriculture  techniques  compared  to  

traditional  farming  methods,  with  a  15%  increase  in  yield  across  surveyed  plots  (n=200 ).  The  Bayesian 

hierarchical model successfully identifies cost-effective interventions and highlights the importance of context-
specific approaches for smallholder farmers.  Future research should consider expanding the model to include 
additional variables such as climate variability and market access,  which could further enhance its  predictive  
power  and  applicability  in  diverse  Ethiopian  farm  settings.  Bayesian  hierarchical  models,  cost-effectiveness  
analysis, precision agriculture, smallholder farming systems, Ethiopia
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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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