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The role of Water-Soil-Food-Energy Nexus
Fatemeh Razzaghi
Water Engineering Department and Drought Research center, School of Agriculture, Shiraz University, Iran

Abstract

The increasing pressure on the limited resources of water, soil, food, and energy, along with the
consequences of climate change, has highlighted more than ever the importance of integrated
management approaches. The interconnectedness of these resources within the Water—Soil-Food—
Energy nexus demonstrates that decisions made in one sector have direct implications for the others,
thereby underscoring the pivotal role of management in ensuring the efficient coordination of these
interactions. The adoption of harmonized policies, system-based modeling tools, clean and green
technologies, and strengthened institutional structures are among the measures that can enhance
resource efficiency and reduce environmental pressures. In this article, global experiences are reviewed
and the specific conditions of Iran are analyzed within the nexus framework, showing that targeted and
coordinated management is a key factor in improving the resilience of production systems, enhancing
food and energy security, and achieving sustainable development. A review of national studies further
indicates that management approaches grounded in nexus analysis can improve decision-making under
conditions of water scarcity, energy stress, and soil degradation, and can guide development pathways
in vulnerable regions.

Keywords: Resilience, Sustainable development, Clean Technology, Green Technology, Nexus



