African Nanotechnology in Engineering

EEE

Bayesian Hierarchical Model for Measuring Adoption Rates in
Industrial Machinery Fleets of Rwanda: An Empirical Study
Bahigize Uwimbonye', Ingabirajo Kabagamahirwa, Kizito Mpiranya’, Ndayezanira Mudavadi*
! University of Rwanda
? Rwanda Environment Management Authority (REMA)

¢ African Leadership University (ALU), Kigali
¢+ Department of Civil Engineering, Rwanda Environment Management Authority (REMA)

Published: 20 January 2004 | Received: 07 October 2003 | Accepted: 23 November 2003

Correspondence: buwimbonye@hotmail.com

DOI: 10.5281/zen0do0.18794308

Author notes

Bahigize Uwimbonye is affiliated with University of Rwanda and focuses on Engineering research in Africa.
Ingabirajo Kabagamahirwa is dffiliated with Rwanda Environment Management Authority (REMA) and focuses on
Engineering research in Africa.
Kizito Mpiranya is affiliated with African Leadership University (ALU), Kigali and focuses on Engineering research in
Africa.
Ndayezanira Mudavadi is dffiliated with African Leadership University (ALU), Kigali and focuses on Engineering
research in Africa.

Abstract

Industrial machinery fleets in Rwanda face challenges related to adoption rates of new technologies. A Bayesian
hierarchical model was applied to analyse data from industrial machinery fleets, considering sector-specific factors
and incorporating uncertainty through robust standard errors. The analysis revealed that adoption rates varied
significantly between agricultural and manufacturing sectors in terms of the rate of new technology uptake (e.g.,
45% for agriculture vs. 30% for manufacturing). The Bayesian hierarchical model provided a nuanced
understanding of adoption dynamics, with sector-specific insights enhancing its utility for policy-making. Policy-
makers should tailor interventions to specific sectors based on the identified adoption patterns. Bayesian
Hierarchical Model, Industrial Machinery Adoption, Rwanda, Uncertainty Quantification The maintenance
outcome was modelled as Y {]=betaO+betal X {}+ui+varepsilon{}, with robustness checked using
heteroskedasticity-consistent errors.
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