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ABSTRACT

Background: Evaluating the long-term cost-effectiveness of water treatment systems is critical for sustainable
infrastructure management in developing regions. Existing diagnostic methods often lack the temporal granularity
and predictive capability required for proactive maintenance and capital planning.

Purpose and objectives: This study aimed to develop and validate a novel time-series forecasting model to
diagnose and predict the cost-effectiveness of water treatment facilities, providing a tool for forward-looking asset
management.
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Article Highlights Methodological Note
* ARIMAX model achieves 8.7% MAPE for out-of-sample | Core model is an ARIMAX specification where cost-
cost-effectiveness forecasts. effectiveness is forecast using historical performance and
* Identifies persistent downward trend in cost-effectiveness | exogenous operational variables, with parameters estimated
ratio for conventional plants. via maximum likelihood.

* Provides a quantitative tool for forward-looking asset

- - This study develops a forecasting tool for diagnosing long-term
management and capital planning.

water treatment system performance.
* Methodological framework uses historical operational and

financial data for diagnostics.



mailto:nmtewele@yahoo.com
https://doi.org/10.5281/zenodo.18966100

Neema Mtewele et al.

1(1): 40-58 (2006)

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/

