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ABSTRACT

Background: Process-control systems are critical for industrial safety and efficiency, yet rigorous empirical
evaluations of their reliability in developing industrial contexts are scarce. Previous studies in the region have often
relied on descriptive statistics or case studies, lacking robust counterfactual analysis to isolate the effect of system

interventions.

Purpose and objectives: This study replicates and methodologically evaluates a quasi-experimental approach for
assessing the reliability of industrial process-control systems. The primary objective is to test the applicability of the
difference-in-differences (DiD) model in this specific engineering context and to scrutinise its assumptions and

implementation challenges.
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Article Highlights

» Replication confirms DiD model's utility but reveals
sensitivity to parallel trends.

« Estimated ATT shows 12.5% MTBF improvement (CI: 8.2%
t0 16.8%)).

« Diagnostic tests indicate pre-intervention trend divergence in
control group.

* Highlights need for placebo tests and granular data logging
in future studies.

Core Analytical Model

Two-way fixed effects DIiD: $Y_{it} = \alpha + \beta
(Treat_i \times Postt) + \gamma_.i + \delta t +
\epsilon_{it}$, with cluster-robust standard errors at site
level.

This replication study scrutinises the methodological rigour of
quasi-experimental approaches in engineering contexts.



mailto:asuleiman@outlook.com
https://doi.org/10.5281/zenodo.18966771

Amina Suleiman et al.

1(1): 15-25 (2001)

ABSTRACT-ONLY

PUBLICATION

This is an abstract-only publication. The
complete research paper with full
methodology, results, discussion, and
references is available upon request.

B REQUEST FULL PAPER

Email: info@parj.africa

Request your copy of the full paper today!

SUBMIT YOUR RESEARCH

Are you aresearcher in Africa? We
welcome your submissions!

Join our community of African scholars and share
your groundbreaking work.

Submit at: app.parj.africa

Scan to visit app.parj.africa

Open Access Scholarship from PAR]

Empowering African Research | Advancing Global
Knowledge


mailto:info@parj.africa
https://app.parj.africa/

