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Abstract

Theoretical frameworks are essential for understanding complex systems such as smallholder farms in Ghana's
desert ecology context. Current studies often focus on empirical data analysis but lack a comprehensive theoretical
grounding. The approach will utilise mixed-effects regression models to analyse longitudinal data from multiple
farms over several years, aiming to account for both fixed and random effects. The theoretical framework provides
a robust method for understanding and predicting outcomes in smallholder farming, particularly under desert
ecology conditions. Further research should validate these findings through empirical studies and explore the
scalability of proposed methodologies across different geographical regions. The empirical specification follows

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