
An optimization model for Sustainable 
Intensification of agriculture in the basin
Julian Joseph

Water Security Research Group

International Institute for Applied Systems Analysis (IIASA)

Webinar on Climate Change Adaptation in the smallholder farming sector



2 CS5 Nile Basin Development Forum

September 21, 2023



3

Increasing demand for food
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Limited space for sustainable expansion of crop 
production
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Using Shared Socioeconomic Pathways (SSP) 
projections
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Global Agroecological 
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Community Water 
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Allocation of production to subbasins
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Water use
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Rainfed and irrigated areas for rice production
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Key messages
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We develop an optimization model for sustainable intensification of agricultural 
production that can be adapted to any basin, including the Lake Victoria and Nile 
basins.

Regional international trade can help reduce environmental impacts and water use of 
food production, especially rice.

Sustainable local rice production to meet future demand is possible. 

Majorly rainfed rice production is only insufficient when extreme drought shocks occur.
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