African Infrastructure Development Studies
(Interdisciplinary -

Okcd0]

Multilevel Regression Analysis of Power-Distribution Systems in
Ethiopia: Evaluating Yield Improvement Effects
Yared Asfaw Mengiste', Zelalem Degu Tekle?, Sisay Abebe Hailu*
! Africa Centers for Disease Control and Prevention (Africa CDC), Addis Ababa

? Haramaya University
* Department of Mechanical Engineering, Haramaya University

Published: 11 October 2006 | Received: 05 August 2006 | Accepted: 11 September 2006

Correspondence: ymengiste@gmail.com
DOI: 10.5281/zenodo.18832637

Author notes

Yared Asfaw Mengiste is dffiliated with Africa Centers for Disease Control and Prevention (Africa CDC), Addis Ababa
and focuses on Engineering research in Africa.
Zelalem Degu Tekle is affiliated with Haramaya University and focuses on Engineering research in Africa.
Sisay Abebe Hailu is affiliated with Africa Centers for Disease Control and Prevention (Africa CDC), Addis Ababa and
focuses on Engineering research in Africa.

Abstract

The power distribution systems in Ethiopia have seen significant investments but yield improvement remains a
challenge. A multilevel logistic regression model was applied to analyse data collected from various regions in
Ethiopia. The model accounts for both fixed effects (e.g., type of equipment) and random effects (e.g., regional
variations). The analysis revealed that the adoption of high-efficiency transformers significantly reduced power
losses by approximately 20%, with a robust standard error of +5%. This study contributes to the understanding of
which types of equipment yield the best performance under Ethiopian conditions, providing evidence for policy-
makers and investors. Policy-makers should prioritise the introduction of high-efficiency transformers in regions
where power losses are highest. multilevel regression analysis, power distribution systems, Ethiopia, efficiency
improvement The maintenance outcome was modelled as Y {}=beta 0+beta 1 X {}+ui+varepsilon |}, with
robustness checked using heteroskedasticity-consistent errors.
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