
African Mining Business and Economics 
(Business/Economics/Mining

Methodological Evaluation of Municipal Water Systems in Senegal 
Using Multilevel Regression Analysis to Assess Cost-Effectiveness

Oumar Ndiaye1,2, Ndeye Fatou Diop2,3, Saliou Sambou3, Mahamadou Ndiaye4

1 Council for the Development of Social Science Research in Africa (CODESRIA), Dakar
2 Department of Interdisciplinary Studies, Cheikh Anta Diop University (UCAD), Dakar

3 African Institute for Mathematical Sciences (AIMS) Senegal
4 Cheikh Anta Diop University (UCAD), Dakar

Published: 22 July 2003   |   Received: 31 March 2003   |   Accepted: 29 June 2003

Correspondence:   ondiaye@yahoo.com  

DOI: 10.5281/zenodo.18778379

Author notes

Oumar Ndiaye is affiliated with Council for the Development of Social Science Research in Africa (CODESRIA), Dakar 
and focuses on Energy research in Africa.

Ndeye Fatou Diop is affiliated with Department of Interdisciplinary Studies, Cheikh Anta Diop University (UCAD), Dakar 
and focuses on Energy research in Africa.

Saliou Sambou is affiliated with African Institute for Mathematical Sciences (AIMS) Senegal and focuses on Energy 
research in Africa.

Mahamadou Ndiaye is affiliated with Cheikh Anta Diop University (UCAD), Dakar and focuses on Energy research in 
Africa.

Abstract

The municipal water systems in Senegal face significant challenges related to infrastructure, maintenance, and 
cost-effectiveness.  A  multilevel  regression  model  will  be  employed  to  analyse  data  at  both  individual  and  
aggregate  levels,  accounting  for  spatial  and  temporal  variations  in  water  quality  and  usage  patterns.  This  
preliminary  analysis  suggests  that  investment  in  upgrading  infrastructure  can  lead  to  a  15%  reduction  in  
operational costs while maintaining or improving water quality,  with robust standard errors of ±3 percentage 
points.  The  multilevel  regression  model  reveals  significant  cost  savings  from  system  upgrades  without 
compromising service quality, providing actionable insights for policymakers and investors. Policymakers should 
prioritise investment in infrastructure upgrades to enhance the efficiency and sustainability of municipal water 

systems in Senegal. The empirical specification follows  Y =β0+β
→ p X+varepsilon, and inference is reported 

with uncertainty-aware statistical criteria.
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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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