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ABSTRACT

Background: The persistent challenge of low productivity and high operational costs within the nation's
manufacturing sector necessitates robust, data-driven methodologies for evaluating plant system efficiency. Existing
cost-effectiveness analyses often rely on cross-sectional data, which fails to account for unobserved heterogeneity

and dynamic performance changes over time.

Purpose and objectives: This case study aims to methodologically evaluate the application of panel-data
econometric techniques for measuring cost-effectiveness in manufacturing plant systems. Its objective is to
demonstrate a replicable framework that isolates true efficiency gains from transient shocks and firm-specific effects.
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Avrticle Highlights

« Fixed-effects panel regression controls for unobserved plant
heterogeneity.

* Technology adoption index shows significant negative effect
on unit costs.

* Methodology isolates true efficiency gains from transient
shocks.

» Framework enables accurate benchmarking for engineering
management.

Core Econometric Specification
In(Unit Cost)i = i + Bi In(Output)i + B Techindexi + &,
where a; captures plant-specific fixed effects.

This study demonstrates how panel-data methods correct for bias in
traditional cost-effectiveness analyses.
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