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Abstract

This study evaluates the impact of Al capacity building on sustainable institutional
performance, with a focus on Egypt's water resources sector. As institutions face growing
challenges — from climate change to resource scarcity — Al offers transformative potential;
however, the gap between Al's capabilities and its sustained real-world impact often lies in
insufficient capacity building. The study adopts a mixed-methods approach (quantitative and
qualitative), drawing on a survey, complemented by in-depth interviews. The Kirkpatrick
model was used as the evaluation framework.. Key findings reveal that most performance
indicators recorded high satisfaction levels, particularly Content Innovation (CII: 81.9%) and
Network Responsiveness (NRI: 73.6%). The Predictive Data Analysis index (PDAI) emerged
as the strongest predictor of performance limitations (f = —0.128), with qualitative data
indicating that its shortfall reflects interface ambiguity rather than algorithmic deficiency. No
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statistically significant gender differences were found across any performance indicator,
affirming the inclusivity of the training design. Drawing on international benchmarks from the
Netherlands (DIGO system), Singapore (PUB Smart Water Grid), and Morocco (flood
forecasting Al), the study proposes the CASTLE framework as a practical roadmap for
sustainable Al capacity building (2026-2030). The study concludes that sustainable
performance requires simultaneous investment at individual, institutional, and systemic levels
— not merely technical training — alongside strong governance, adaptive leadership, and a
culture of continuous learning.
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