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ABSTRACT

Background: Persistent inefficiencies and high capital costs in power-distribution networks hinder reliable
electricity supply. A rigorous, data-driven framework for evaluating the cost-effectiveness of equipment systems is
required to inform infrastructure investment and maintenance strategies.

Purpose and objectives: This paper aims to develop and apply a panel-data econometric methodology to
measure the cost-effectiveness of power-distribution equipment systems. The objective is to identify the technical
and operational factors that significantly drive lifetime costs versus performance.
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Avrticle Highlights
e Develops a novel panel-data econometric model for
equipment cost-effectiveness.
« Identifies transformer loading ratio as the primary driver of
lifetime costs.
» Provides a replicable framework for infrastructure asset-
performance management.
* Analysis based on utility operational records from Nigeria's
distribution networks.

Core Methodology

A two-way fixed effects estimator models normalised
annualised cost against a performance index and technical
covariates, using cluster-robust standard errors for inference.

This study offers a data-driven
infrastructure investment strategies.

framework for evaluating
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