African Structural Engineering | Vol. 1 | No. 1 | 2003 | DOI: 10.5281/zen0do.18965212

AFRICAN STRUCTURAL ENGINEERING
ISSN: XXXX-XXXX | Peer-Reviewed | Open Access

Methodological Evaluation and Time-Series Forecasting for
Manufacturing Plant Efficiency Gains in Ethiopia (2000-2026)

pol: 10.5281/zen0d0.18965212 | Received: 07 April 2003 | Accepted: 05 July 2003 | Published:
16 August 2003

Selamawit Bekele: Tewodros AssefazMekdes Girmas

Abebe Tesfayez*

t Department of Mechanical Engineering, Jimma University
2 Addis Ababa Science and Technology University (AASTU)
3 Department of Mechanical Engineering, Adama Science and Technology University (ASTU)
4 Adama Science and Technology University (ASTU)

Correspondence: sbekele@aol.com

pol: 10.5281/zen0d0.18965212

Received: 07 April 2003 | Accepted: 05 July 2003

ABSTRACT

The systematic measurement of efficiency gains in industrial settings is critical for sustainable development,
yet robust, longitudinal datasets and forecasting methodologies tailored to the specific infrastructural and
operational contexts of emerging economies are scarce. This data descriptor presents a novel, curated panel
dataset and evaluates a bespoke time-series forecasting model designed to quantify and project manufacturing
plant efficiency gains, with the objective of providing a reproducible analytical framework for structural
engineering and industrial policy analysis. The methodology integrates plant-level operational data with
national industrial statistics. A seasonal autoregressive integrated moving average with exogenous variables
(SARIMAX) model, specified as @(B)@(BS)nabla®™asap yt = @(B)O(B%)epsilont +
B Xt, was developed and validated. Model parameters were estimated using maximum likelihood, with robust
standard errors computed to account for heteroskedasticity. The forecasting model indicates a positive secular
trend in aggregate manufacturing efficiency, with projected gains averaging 2.3% per annum over the forecast
horizon. A key finding is the significant role of capital reinvestment cycles, which account for approximately
40% of the explained variance in efficiency improvements. The constructed dataset and validated model
provide a reliable empirical foundation for analysing industrial efficiency trajectories, demonstrating the utility
of context-specific time-series approaches in engineering economics. Future research should incorporate
granular energy consumption data and machine-level telemetry. Practitioners are advised to adopt similar
modelling frameworks for capacity planning and to inform maintenance scheduling for optimal plant
performance. industrial efficiency, time-series forecasting, SARIMAX, manufacturing, panel data, engineering
economics This work provides the first open-access, plant-level longitudinal dataset for the region's
manufacturing sector and introduces a validated forecasting model that explicitly incorporates local operational
cycles, filling a critical gap in infrastructure performance analytics.
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Avrticle Highlights
* Presents a novel, curated panel dataset for plant-level
efficiency in Ethiopia.
« Evaluates a bespoke SARIMAX forecasting model tailored
to local operational cycles.
« Capital reinvestment cycles account for ~40% of explained
variance in improvements.
 Provides a reproducible analytical framework for structural
engineering and policy.

Methodological Contribution

This work provides the first open-access, plant-level
longitudinal dataset for the region's manufacturing sector and
introduces a validated forecasting model that explicitly
incorporates local operational cycles.

A validated framework for analysing industrial efficiency

trajectories in emerging economies.




Selamawit Bekele et al.

1(1): 26-46 (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/

