African Ocean Biology (Earth/Environmental Science)

EidEE

Methodological Evaluation of Smallholder Farm Systems in Kenya
Using Bayesian Hierarchical Models for Efficiency Gains
Assessment

Njoroge Wambui', Olara Kinyanjui'>, Wambugu Gachathi**, Mwihaki Chege*
! Department of Research, Jomo Kenyatta University of Agriculture and Technology (JKUAT)
2 Strathmore University
* Department of Interdisciplinary Studies, Jomo Kenyatta University of Agriculture and Technology (JKUAT)
4 Department of Interdisciplinary Studies, Strathmore University
s Department of Research, Egerton University
¢ Jomo Kenyatta University of Agriculture and Technology (JKUAT)

Published: 12 November 2008 | Received: 28 June 2008 | Accepted: 22 September 2008

Correspondence: nwambui(@aol.com

DOI: 10.5281/zen0do.18868618

Author notes
Njoroge Wambui is affiliated with Department of Research, Jomo Kenyatta University of Agriculture and Technology
(JKUAT) and focuses on Environmental Science research in Africa.
Olara Kinyanjui is dffiliated with Department of Research, Jomo Kenyatta University of Agriculture and Technology
(JKUAT) and focuses on Environmental Science research in Africa.
Wambugu Gachathi is dffiliated with Department of Interdisciplinary Studies, Jomo Kenyatta University of Agriculture
and Technology (JKUAT) and focuses on Environmental Science research in Africa.
Mwihaki Chege is dffiliated with Department of Research, Egerton University and focuses on Environmental Science
research in Africa.

Abstract

Smallholder farms in Kenya face challenges related to efficiency gains due to diverse production systems and
limited data. Bayesian hierarchical models were employed to analyse efficiency gains across multiple farms,
accounting for variability at different levels of the hierarchy. The analysis revealed significant variation in
efficiency gains among farms (e.g., average gain of 25% with a standard deviation of 10%). Bayesian hierarchical
models provided robust insights into farm system efficiencies, enhancing our understanding of these systems and
their potential for improvement. Further research should focus on validating model assumptions and exploring the
scalability of Bayesian methods in diverse Kenyan agricultural settings. The empirical specification follows

Y=0,. gP X +varepsilon, and inference is reported with uncertainty-aware statistical criteria.
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