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Abstract

Smallholder farms in Rwanda play a crucial role in agricultural productivity and food security but face significant  
challenges related to system reliability. A systematic literature review was conducted using databases such as  
PubMed and Google Scholar. Studies were selected based on predefined inclusion criteria related to smallholder 
farms in Rwanda and the use of multilevel regression for system reliability assessment. Multilevel regression 
analysis demonstrated a significant impact (β = -0.56, SE = 0.12) of external factors such as climate variability on 
farm productivity, with a 95% confidence interval (CI) ranging from -0.8 to -0.3. This study provides insights into  
the  effectiveness  of  multilevel  regression  analysis  in  measuring  system reliability  for  smallholder  farms and 
highlights the need for more robust methodological frameworks. Further research should explore the integration of  
other  analytical  tools,  such  as  machine  learning  algorithms,  to  enhance  the  accuracy  of  system  reliability  
assessments.
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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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