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Abstract

The Comprehensive Energy Solution Planning (CESP) framework—a novel, evidence-based approach that integrates both engineering and social sciences perspectives to holistically guide energy access projects. CESP comprises sequential yet iterative
phases that blend traditional engineering-driven actions with social insights, ensuring that both technical feasibility and social acceptance are factored into microgrids project planning. The CESP’s focus on need-based demand estimation and socio-technical
planning supports long-term energy goals, providing a robust tool for planners facing complex, dynamic environments.

We focus here in particular on the insights that can be derived from the consideration of the Demand—Needs Nexus, proposing two different methodologies for demand estimation of un-electrified communities, especially in data-scarce rural settings.
Introducing a data driven methodology designed to characterize appliance adoption and usage patterns, leveraging an open-access database rich in socio-economic indicators, and a set of archetypes of rural energy users specific to Sub-Saharan Africa, to
meet the demand assessment needs of energy planners working without extensive field data .
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