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ABSTRACT

Background: The management of industrial machinery fleets in resource-constrained environments requires
robust, evidence-based strategies to optimise maintenance expenditure and operational availability. Current
evaluations often lack rigorous counterfactual analysis, making true cost-effectiveness difficult to ascertain.
Purpose and objectives: This case study aimed to develop and apply a quasi-experimental design to measure the
cost-effectiveness of a novel predictive diagnostics system implemented for a large haul truck fleet in the mining
sector. The primary objective was to quantify the net financial impact against a comparable control group.
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Article Highlights

« Difference-in-differences framework isolates causal effect of
predictive diagnostics

* 14.2% cost reduction achieved in treatment fleet versus
matched control

e Method provides rigorous counterfactual analysis for
maintenance investments

» Evidence supports cost-effectiveness in resource-constrained
industrial settings

Methodological Note

The core DiD model: Y_it = Bo + PiTreat i + P2Post t +
O(Treat_i-Post t) + € it, where & captures the causal
treatment effect with cluster-robust inference.

This study presents a novel application of quasi-experimental design
to industrial maintenance economics.



mailto:pmerwe@yahoo.com
https://doi.org/10.5281/zenodo.18969911

Pieter van der Merwe et al.

1(1): 6-12 (2003)

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/

