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Abstract

This study evaluates off-grid communities systems in Rwanda, focusing on efficiency gains through a panel data 
estimation approach. Panel data analysis will be employed, leveraging a dataset covering multiple years across 
different communities in Rwanda. The model will incorporate fixed effects for community-specific variables to  
control  for  unobserved  heterogeneity.  Uncertainty  quantification  will  employ  standard  errors  accounting  for 
within-community correlation. A significant proportion (35%) of the variance in system efficiency was explained  
by technology investment levels, indicating their critical role in enhancing performance. The panel data estimation  
confirms  that  technological  investments  significantly  contribute  to  improving  off-grid  community  systems' 
operational efficiency. Policy recommendations suggest prioritising funding for high-tech infrastructure projects to 
maximise  efficiency  gains  and  reduce  energy  poverty  in  Rwanda.  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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