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Abstract

Municipal water systems in South Africa are critical for agricultural productivity and rural development. However, 
their efficiency varies significantly across different municipalities. A systematic literature review was conducted to  
analyse existing studies on the cost-effectiveness of municipal water systems. The study employed multilevel  
regression models to assess the impact of various factors such as population density, climate, and service area size  
on system performance. The analysis revealed that multilevel regression models are effective in measuring cost-
effectiveness when accounting for both individual-level (e.g., household consumption) and aggregate-level (e.g., 
municipality-wide usage) variations. A specific proportion of municipalities showed significant improvements in  
efficiency  with  investments  exceeding 

10 million . Multilevel regression analysis provides a robust framework ¿ the|cost−effectiveness of municipal water systems ,highlighting potential areas for improvement . Further research should focus on longitudinal studies∧incorporate more granular data such as seasonal variations∈consumption patterns .multilevel regression , cost−effectiveness ,municipal water systems , South AfricaThe empirical specification follows

Y =β0+β
→ p X+varepsilon $ ,∧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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