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ABSTRACT

Background: The integration of advanced process-control systems into industrial infrastructure is a key strategy
for enhancing operational efficiency in developing economies. However, rigorous quantitative evaluations of their
impact within the African context, particularly using causal inference methods, are scarce.

Purpose and objectives: This study aims to empirically quantify the causal effect of modern process-control
system retrofits on the operational efficiency of industrial plants. The primary objective is to isolate and measure
efficiency gains attributable to the technological intervention, controlling for external temporal trends.
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Avrticle Highlights

* Quasi-experimental DiD model isolates causal effect of
technological retrofits.

 Statistically significant mean efficiency gain of 18.7%
relative to control group.

» Effect robust across specifications, with inference using
cluster-robust standard errors.

* First application of DiD econometrics to process-control
evaluation in this context.

Methodological Note

Core estimating equation: Y_it = o + BiTreat_i + B2Post_t +
O(Treat i-Post t) + ¢ it, where J captures the causal
treatment effect.

This study provides causal evidence for infrastructure investment
prioritisation.
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