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Abstract

The off-grid communities in South Africa face challenges in accessing reliable energy sources, which impacts
their economic development and quality of life. A mixed-methods approach combining econometric analysis and
qualitative case studies was employed to estimate the impact of various factors such as solar panel installation,
battery storage capacity, and community engagement on yield improvement. Panel data from 10 off-grid
communities spanning three years were used for estimation. The average yield improved by 25% when solar
panels with higher efficiency ratings were installed, indicating a clear trend towards more efficient energy
utilization in these communities. This study provides robust evidence that the introduction of advanced solar panel
technology significantly enhances energy yield and could serve as a model for similar off-grid systems globally.
Investment in research to identify the most effective combinations of technologies, community engagement
strategies, and policy frameworks is recommended to maximise yield improvement. Panel Data Estimation, Off-
Grid Communities, Energy Yield Improvement, South Africa The empirical specification follows

Y =B, p X +varepsilon, and inference is reported with uncertainty-aware statistical criteria.
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