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ABSTRACT

Background: Municipal infrastructure systems in many developing nations face chronic reliability challenges, yet
policy evaluation often lacks robust, quantitative frameworks that account for hierarchical data structures. Existing
assessments rarely disentangle asset-level performance from systemic, municipality-wide factors.

Purpose and objectives: This policy analysis evaluates the application of multilevel regression modelling to
measure and predict the reliability of municipal infrastructure systems. It aims to demonstrate how this methodology
can isolate policy-relevant variance at different administrative levels to inform targeted interventions.
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Article Highlights Core Methodological Insight
» Municipality-level random effects explain 30% of variance | The multilevel model logit(p_ij) = _0j + BX_ij, with B_0j =
in asset reliability. vy 00 + u_0j, isolates municipality-level random effects
* A unit increase in municipal technical capacity raises asset | (u_0j) from asset-level covariates (X_ij), quantifying
reliability odds by 15%. systemic versus local drivers of reliability.

e Method partitions variance to target asset vs. systemic
interventions.

* Advocates for hierarchical data collection in national
infrastructure policy.

This analysis provides a quantitative framework for targeting
infrastructure policy across administrative levels.
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