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ABSTRACT

Background: Industrial machinery fleet reliability is a critical determinant of productivity and economic output in
developing economies. However, systematic, longitudinal assessments of fleet system performance in such contexts
are scarce, limiting evidence-based maintenance and replacement strategies.

Purpose and objectives: This study aims to methodologically evaluate approaches for assessing industrial
machinery fleet reliability and to develop a robust panel-data model for estimating system-wide reliability trends
within a major industrial sector.
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Avrticle Highlights Core Methodology
+ Cross-sectional approaches show significant bias in | Generalized linear mixed model for panel data: L = exp(BXq
reliability assessment. + W + &), with maximum likelihood estimation and robust

* Unobserved machine heterogeneity accounts for over 30% of | standard errors.

failure rate variance. This study offers a methodological advance for reliability
* Panel-data modelling provides superior framework for | _ccessment in industrial contexts.

capturing dynamic trends.

« Standardised operational data collection is critical for
predictive maintenance.
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