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ABSTRACT

Background: Municipal infrastructure asset management systems are critical for sustainable urban development in
sub-Saharan Africa. Prior studies on their adoption have often relied on single-level analytical models, which may
not adequately account for hierarchical data structures inherent in municipal governance.

Purpose and objectives: This replication study aims to re-evaluate the determinants of system adoption rates by
implementing a rigorous multilevel regression analysis. The core objective is to conduct a methodological diagnostic
of the analytical approach, testing the robustness of previously reported findings.
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Article Highlights
* Multilevel regression confirms technical staff increase
adoption odds (OR: 2.45)
e Methodological diagnostics
correlation than original study
« Hierarchical data structure less influential than previously
implied
e Study underscores necessity of model diagnostics in
engineering systems analysis
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Methodological Insight

The intra-class correlation coefficient was substantially
lower than originally estimated, indicating municipality-level
random effects explain less variation in adoption rates.

This replication study emphasizes rigorous model diagnostics
alongside substantive findings.
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