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AB STR AC T  

Background: Municipal infrastructure asset management systems are critical for sustainable urban development, 

yet their adoption in developing nations is poorly quantified. Existing evaluations often lack a formal probabilistic 

framework to integrate sparse, multi-level data and account for regional heterogeneity. 

Purpose and objectives: This case study develops and applies a Bayesian hierarchical model to evaluate the 

adoption rates of structured municipal infrastructure asset management systems. It aims to quantify national and 

regional adoption trajectories and identify key influencing factors. 
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Article Highlights 

• Bayesian model estimates 32% national adoption probability 

with clear credible intervals. 
• Significant regional variation found, with heterogeneity 

quantified probabilistically. 
• Technical capacity and institutional support identified as key 

influencing covariates. 
• Provides a robust framework for evaluation in data-scarce 

developing contexts. 

Methodological Note 

The core analysis uses Bayesian hierarchical logistic 

regression with region-specific random effects, estimated via 

MCMC sampling. 

This study presents a probabilistic framework for assessing 

infrastructure system adoption. 
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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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