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ABSTRACT

Background: The adoption of advanced manufacturing systems (AMS) is a critical driver of industrial
competitiveness, yet robust longitudinal measurement of adoption rates in developing economies remains
methodologically underdeveloped. South Africa's manufacturing sector presents a salient case for such

methodological evaluation.

Purpose and objectives: This study aims to methodologically evaluate panel-data estimation techniques for
measuring AMS adoption trajectories. The objective is to identify the most robust econometric specification for
capturing temporal adoption dynamics and controlling for plant-level heterogeneity.
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Article Highlights
e System GMM estimator proves superior for handling
unobserved plant heterogeneity and dynamic adjustment.
* A one-unit increase in prior tech capability raises AMS
adoption probability by ~0.15 (95% CI: 0.11-0.19).
« Static models significantly overstate the speed of advanced
manufacturing systems adoption.

* Framework enables more reliable, nuanced measurement of
adoption rates in developing economies.

Core Econometric Specification

Dynamic panel model: y it = ay it—1 + X it+mn i+e it,
estimated via System GMM to address endogeneity, with
robust standard errors clustered at plant level.

This study evaluates methodological approaches rather than
reporting aggregate adoption figures.
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