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AB STR AC T  

Background: Evaluating the performance of water treatment infrastructure in developing nations requires robust 

longitudinal analytical methods. Existing approaches often rely on cross-sectional data, which fail to account for 

unobserved heterogeneity across facilities and temporal dynamics, limiting the accuracy of yield assessments. 

Purpose and objectives: This article presents a methodological framework for the panel-data evaluation of water 

treatment yield. The objective is to provide a replicable, statistically rigorous procedure for estimating technical 

efficiency gains and identifying key operational determinants over time. 
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Article Highlights 

• Framework isolates marginal effects of operational variables 

like coagulant dosage. 
• Controls for time-invariant facility characteristics through 

fixed effects. 
• Designed to generate more reliable efficiency estimates than 

cross-sectional methods. 
• Provides replicable procedure for longitudinal infrastructure 

performance analysis. 

Core Analytical Specification 

Y_it = α_i + βX_it + δ_t + ε_it, where α_i represents plant-

specific fixed effects and δ_t captures period effects. 

This is a methodology article presenting an analytical framework, 

not empirical results. 
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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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