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Abstract

Bayesian hierarchical models have become increasingly relevant for evaluating adoption rates in diverse settings,  
including  off-grid  communities  in  Ethiopia  where  access  to  modern  energy  solutions  is  crucial.  A Bayesian 
hierarchical model will be employed, incorporating both fixed effects (community characteristics) and random 
effects (geographical variations). Uncertainty quantification will be achieved through credible intervals based on 
posterior distributions. The analysis revealed a significant proportion of communities adopting off-grid systems, 
with adoption rates varying by geographical region. For instance, in the northern highlands, adoption was notably  
higher than in the southern lowlands. This study demonstrates the effectiveness of Bayesian hierarchical models in  
accurately estimating and understanding community-level adoption dynamics in Ethiopia's off-grid energy sector.  
The findings suggest targeted interventions to increase adoption rates in underserved regions. Future research 
should  consider  incorporating  additional  covariates  to  refine  model  predictions.  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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