African Food Process Engineering

EGREE

Multilevel Regression Analysis for Evaluating Cost-Effectiveness of
Water Treatment Facilities in Rwanda: An Engineering
Perspective

Tuyishime Ignace'’, Kabwandabi Jeanine*', Murimirwa Cecilia*’, Habyarimana Bernard’
! Department of Civil Engineering, Rwanda Environment Management Authority (REMA)
2 Department of Civil Engineering, University of Rwanda
* Department of Mechanical Engineering, Rwanda Environment Management Authority (REMA)
* University of Rwanda
s African Leadership University (ALU), Kigali
¢ Department of Sustainable Systems, University of Rwanda

Published: 08 February 2008 | Received: 21 October 2007 | Accepted: 11 January 2008

Correspondence: tignace@outlook.com

DOI: 10.5281/zen0do.18871276

Author notes

Tuyishime Ignace is dffiliated with Department of Civil Engineering, Rwanda Environment Management Authority
(REMA) and focuses on Engineering research in Africa.
Kabwandabi Jeanine is dffiliated with Department of Mechanical Engineering, Rwanda Environment Management
Authority (REMA) and focuses on Engineering research in Africa.
Murimirwa Cecilia is dffiliated with African Leadership University (ALU), Kigali and focuses on Engineering research in
Africa.
Habyarimana Bernard is dffiliated with African Leadership University (ALU), Kigali and focuses on Engineering
research in Africa.

Abstract

Rwanda faces challenges in ensuring equitable access to safe drinking water for its population, necessitating robust
evaluation of existing and proposed water treatment facilities (WTFs). A multilevel regression model was
employed to analyse data from WFTs across different regions in Rwanda, accounting for both fixed effects (e.g.,
facility type) and random effects (e.g., regional variations). The analysis revealed that the cost-effectiveness of
WFTs varied significantly by region, with some facilities showing substantial cost savings compared to initial
estimates. This study provides a nuanced understanding of the performance variability among WFTs in Rwanda
and offers insights for policymakers and engineers aiming to improve water safety at lower costs. Policymakers
should prioritise investments in regions where existing facilities demonstrate high cost-effectiveness, while
considering regional-specific interventions for less effective setups. The maintenance outcome was modelled as
Y {}=betaO+betal X {}+ui+varepsilon|}, with robustess checked using heteroskedasticity-consistent
errors.
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