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AB STR AC T  

Background: Water treatment infrastructure in many developing nations faces challenges in operational efficiency 

and performance measurement. Robust, quantitative methods for evaluating the impact of system interventions are 

lacking, leading to suboptimal resource allocation and management. 

Purpose and objectives: This study aims to develop and apply a rigorous quasi-experimental methodology to 

quantify causal efficiency gains from a nationwide programme of technical upgrades and staff training implemented 

across selected treatment facilities. 
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Article Highlights 

• A 20% increase in energy-normalised output was measured 

following technical and training interventions. 
• The difference-in-differences model isolated the causal 

impact of the engineering programme. 
• Findings demonstrate the synergy of integrated hardware 

upgrades and staff capacity building. 
• The methodology offers a robust template for infrastructure 

evaluation in developing contexts. 

Core Finding 

The intervention yielded a statistically significant treatment 

effect (δ = 0.18), corresponding to an approximate 20% 

increase in energy-normalised output for the treatment 

group. 

This study presents a novel quasi-experimental application for 

infrastructure evaluation. 
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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. 

✉️ REQUEST FULL PAPER 
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Request your copy of the full paper today! 
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