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DEVELOPING CLOSED-LOOP ECOSYSTEMS FOR RESOURCE-SCARCE REGIONS

Abstract

Closed-loop ecosystems, where resources are continuously recycled and waste is minimized, present a
promising solution for addressing environmental challenges in resource-scarce regions. This study explores
the potential of developing closed-loop ecosystems in areas with limited access to natural resources,
focusing on their application in Earth System Science (ESS) for sustainable development. By analyzing
case studies and current research on closed-loop systems, we aim to identify the critical factors that
influence their feasibility and effectiveness in improving resilience to environmental stressors. The results
suggest that with the right technological integration and community involvement, these systems could
serve as a sustainable model for food, water, and energy security. This work underscores the importance
of innovative solutions for enhancing the quality of life in vulnerable areas while promoting ecological
balance and long-term sustainability.
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