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ABSTRACT

Background: The reliability of industrial machinery fleets is a critical determinant of productivity and economic
growth in developing economies. In Uganda, systemic maintenance policy has historically been reactive, leading to
high downtime and capital inefficiency. A rigorous, data-driven framework for evaluating fleet reliability to inform
national policy is absent.

Purpose and objectives: This policy analysis article aims to develop and apply a multilevel regression modelling
framework to quantify the reliability of industrial machinery fleets. The objective is to identify the key operational
and policy-level factors influencing reliability to provide evidence for a shift towards predictive maintenance
strategies.
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Avrticle Highlights Methodological Core
* A 15.2% increase in MTBF is associated with greater | A three-level hierarchical linear model analyzes variance in
predictive maintenance investment. Mean Time Between Failures across machines, firms, and

« Firm-level practices, not sectoral traits, are the primary | sectors in Uganda's industrial fleet.

SO0 a1 R (R L L This analysis provides an evidence base for national industrial
* Multilevel regression isolates variance across machines, | maintenance policy reform.

firms, and industrial sectors.

« Findings support a policy shift from reactive to predictive
maintenance strategies.
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