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ABSTRACT

Background: The modernisation of the construction and mining sectors in West Africa relies on the effective
adoption of advanced industrial machinery. However, robust, data-driven methods for quantifying and analysing
adoption rates of such fleets are lacking, hindering strategic investment and maintenance planning.

Purpose and objectives: This study develops and validates a novel Bayesian hierarchical model to estimate the
adoption rates of industrial machinery fleets. The objective is to provide a probabilistic framework that accounts for
regional heterogeneity and sparse data, offering a superior alternative to traditional aggregate measures.
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Article Highlights

» Bayesian hierarchical model quantifies regional adoption
disparities.

¢ Posterior median adoption for telematics: 0.42 in most
advanced region.

* Superior to aggregate measures for sparse, heterogeneous
data.

* Provides probabilistic framework for fleet investment
planning.

Core Methodology

Bayesian hierarchical logistic regression with region-specific
random effects, using MCMC sampling for inference on
machinery adoption probabilities across Senegalese regions.

This study provides a novel probabilistic framework for assessing
technology diffusion in developing economies.
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