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AB STR AC T  

Background: The adoption of advanced manufacturing systems in developing economies is critical for industrial 

growth, yet robust methodological frameworks for evaluating adoption rates are lacking. Existing approaches often 

fail to account for the hierarchical structure of plant-level data and inherent uncertainties in self-reported adoption 

metrics. 

Purpose and objectives: This paper proposes a novel Bayesian hierarchical model to provide a rigorous 

methodological framework for evaluating the adoption of manufacturing systems. The objective is to estimate true 

adoption rates while quantifying uncertainty and accounting for plant-level heterogeneity. 
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Article Highlights 

• Proposes a novel three-level Bayesian hierarchical model for 

technology adoption evaluation. 
• Demonstrates how measurement error in self-reported data 

significantly biases adoption estimates. 
• Provides uncertainty-aware estimates crucial for evidence-

based industrial policy in developing economies. 
• Offers a methodological framework adaptable to hierarchical 

plant-level data structures. 

Methodological Contribution 

The model separates measurement noise from genuine 

adoption signals through a probabilistic framework with 

explicit error accounting. 

This framework enables more reliable assessment of technological 

uptake in data-scarce environments. 
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📄 ABSTRACT-ONLY 

PUBLICATION 

This is an abstract-only publication. The 

complete research paper with full 

methodology, results, discussion, and 

references is available upon request. 

✉️ REQUEST FULL PAPER 

📧 Email: info@parj.africa 

Request your copy of the full paper today! 
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