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ABSTRACT

Background: Municipal infrastructure asset management in Nigeria is characterised by systemic inefficiencies and
a lack of robust diagnostic tools. Current evaluation methods often rely on descriptive analyses, which fail to isolate
the causal impact of management interventions on asset performance.

Purpose and objectives: This article presents a novel quasi-experimental framework designed to measure
efficiency gains within municipal infrastructure systems. Its primary objective is to provide a rigorous
methodological tool for diagnosing causal improvements in asset management practices.

Keywords: Municipal infrastructure, Asset management, Quasi-experimental design, Efficiency diagnostics, Sub-Saharan
Africa, Systems evaluation, Engineering methodology

Avrticle Highlights Core Statistical Model
* Proposes a difference-in-differences design to isolate causal | The analysis employs a fixed-effects panel regression: Y_it =
effects in asset management. o + B(Treat i x Post t) + yX_ it + p i + A t + ¢ it, with

* Framework enables detection of a 15% minimum | inference based on cluster-robust standard errors.

i i iti i 0,

|mp.r0\./em§nt n assetlcondltlon with 80% power. ) This is a methodology article presenting a novel framework, not
« Distinguishes genuine programme effects from underlying empirical results from a field application.

secular trends in system performance.

* Provides a viable alternative to randomized trials where they
are impractical in engineering contexts.
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