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AB STR AC T  

Background: Ensuring reliable access to safe drinking water remains a critical challenge in many regions, with 

system failures often linked to maintenance and governance shortcomings rather than technical design. There is a 

lack of robust, diagnostic methodologies to empirically quantify these operational failures and their drivers in field 

settings. 

Purpose and objectives: This study aimed to develop and apply a novel diagnostic framework to evaluate the 

functional reliability of rural water treatment systems. The primary objective was to quantify system downtime and 

identify the principal technical and institutional factors contributing to operational failure. 
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Article Highlights 

• Diagnostic framework quantifies water system downtime 

and isolates failure drivers. 
• Quasi-experimental design reveals a significant 14.7 pp 

treatment effect on reliability. 
• Chlorination component failures and spare parts procurement 

are key failure points. 
• Findings advocate for integrating diagnostic assessments into 

water sector policy. 

Methodological Insight 

Employed a difference-in-differences model on 64 matched 

facilities over 18 months to isolate the causal effect of a 

maintenance intervention on operational reliability. 

This study provides an empirical diagnostic tool for improving water 

system sustainability. 
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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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