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AB STR AC T  

Background: Process-control systems are critical for infrastructure efficiency, yet evaluations in resource-

constrained settings often lack robust statistical frameworks to quantify gains. Previous studies in the region have 

provided point estimates but have not fully accounted for site-specific heterogeneity and uncertainty. 

Purpose and objectives: This study replicates and methodologically extends a prior efficiency analysis by 

applying a Bayesian hierarchical model. The objective is to rigorously quantify efficiency gains while formally 

partitioning variance between site-level and system-level effects. 
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Article Highlights 

• Replicates prior efficiency analysis with enhanced statistical 

rigor. 
• Bayesian hierarchical model quantifies both system gains 

and site-level variance. 
• Finds substantial context-dependency in process-control 

outcomes. 
• Advocates for modelling approaches that separate universal 

from localized effects. 

Core Methodological Contribution 

Applies a Bayesian hierarchical linear model to formally 

partition variance between site-level random effects and 

system-level efficiency gains, moving beyond aggregate 

point estimates. 

This study emphasizes the importance of statistical frameworks that 

account for heterogeneity in engineering evaluations. 
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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 

📧 Email: info@parj.africa 

Request your copy of the full paper today! 

🚀 SUBMIT YOUR RESEARCH 

Are you a researcher in Africa? We 

welcome your submissions! 

Join our community of African scholars and share 

your groundbreaking work. 

🌐 Submit at: app.parj.africa 
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