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ABSTRACT

Background: Municipal infrastructure asset management in developing nations often relies on aggregated national
statistics, which obscure sub-national variation and hinder localised planning. A methodological gap exists for
robust, probabilistic models that can estimate adoption rates of diverse infrastructure systems at the municipal level
while accounting for spatial and temporal heterogeneity.

Purpose and objectives: This Data Descriptor presents a structured dataset and methodological framework for
evaluating municipal infrastructure adoption. The primary objective is to provide a reproducible, Bayesian
hierarchical modelling approach to estimate and project adoption rates for water, sanitation, and transport assets,
enabling uncertainty quantification for engineering decision-making.

Keywords: Bayesian hierarchical modelling, municipal infrastructure, asset management, Sub-Saharan Africa, adoption
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Article Highlights Core Statistical Model
» Bayesian hierarchical logistic growth model estimates | logit(p {ijt}) = o j + B_{li} X {ijt} + ¢ {ijt}, where o j ~
municipal-level adoption rates. Normal(p_oa, 6_o) are municipality-level random effects.
» Dataset integrates national surveys, municipal records, and
engineering project inventories.
* Method quantifies uncertainty in projections, with credible
intervals widening over time.
e Framework captures significant spatial clustering in
infrastructure adoption trajectories.

This Data Descriptor presents a reproducible methodological
framework and dataset.
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