
African Learning Design

Smart Irrigation Systems for Ethiopian Coffee Farmers: Economic 
Returns and Satisfaction Analysis

Mekuria Belay1

1 Department of Mechanical Engineering, Jimma University

Published: 17 February 2004   |   Received: 24 October 2003   |   Accepted: 24 December 2003

Correspondence:   mbelay@outlook.com  

DOI: 10.5281/zenodo.18794846

Author notes

Mekuria Belay is affiliated with Department of Mechanical Engineering, Jimma University and focuses on Engineering 
research in Africa.

Abstract

The Ethiopian coffee sector is pivotal to local economies in mountainous regions where climate variability affects  
crop  yields  and  farmer  livelihoods.  A  mixed-method  approach  combining  cost-benefit  analysis  (CBA)  and 
structured surveys was employed to gather data from a representative sample of coffee-growing communities in  
Ethiopia's  mountainous  regions.  Smart  irrigation  systems showed an  average  annual  return  on  investment  of 

1,200 per
hectare

five
years , with farmer satisfaction scores ranging between75 %∧85 % .The smart irrigation systems not only improved water efficiency but also enhanced coffee quality , contributing¿ increased yields∧farmer well−being .Government agencies should support the adoption of smart irrigation technologies by providing subsidies∨financing for farmers∈targeted regions . Smart Irrigation Systems , EthiopianCoffee Farmers , Economic Returns , Satisfaction AnalysisThe maintenance outcome was modelled as

Y{it}=\beta0+\beta1X{it}+ui+\varepsilon{it}$,  with  robustness  checked  using  heteroskedasticity-consistent 
errors.
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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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