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ABSTRACT

Background: Maintenance systems for transport depots in developing nations are critical for infrastructure
resilience, yet systematic evaluations of their risk reduction efficacy are scarce. Existing approaches often lack
robust, longitudinal data analysis, hindering evidence-based investment and policy.

Purpose and objectives: This study aims to methodologically evaluate maintenance systems for transport depots
and to quantify their effectiveness in reducing operational and structural risks. The primary objective is to develop
and apply a panel-data estimation model to measure risk reduction outcomes.
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Article Highlights
« Fixed-effects panel regression isolates maintenance system
impact from depot-level heterogeneity.
* System implementation coefficient of -0.248 shows
statistically significant risk reduction.
* Methodology provides robust framework for longitudinal
infrastructure evaluation.
« Findings support institutionalizing documented maintenance
protocols.

Core Model Specification
Riski = o; + BiSystem; + B2Xi + &, with robust standard
errors clustered at depot level.

This study offers quantitative evidence for maintenance system
efficacy in developing infrastructure contexts.
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