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Abstract:

This research aims to evaluate the economic efficiency of expanding lentil and fava bean
cultivation in Sharqia Governorate compared to the national average during the period 2011—
2023. A range of analytical tools were employed, including descriptive analysis, multiple
regression, food gap analysis, water efficiency analysis, sensitivity analysis, and data envelope

analysis (DEA). Focusing on the import gap and resource utilization efficiency, descriptive
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analysis revealed that the average fava bean yield per feddan in Sharqgia was approximately 1.38
tons, compared to 1.28 tons nationally. On the other hand, the average lentil yield was 0.14
tons/feddan, compared to 0.87 tons/feddan nationally, reflecting a comparative advantage for
Sharqia.

Regarding the food gap, fava beans demonstrated a relatively higher level of self-sufficiency
compared to lentils, although this level remained quite low, ranging only between 5% and 10%.
Meanwhile, lentils recorded very low self-sufficiency rates, not exceeding 0.1%—0.4% during the
period. Broad beans also revealed a significant food gap that has widened in recent years,
reaching negative self-sufficiency levels. On the other hand, lentils reflected an almost complete
dependence on imports, with a minimal contribution from domestic production. Overall,
indicators for both crops point to weak domestic production capacity and a lack of expansion
programs capable of improving self-sufficiency levels, thus increasing reliance on imports to
meet domestic consumer demand.

Regarding sensitivity scenarios, the results showed that the net return per feddan for broad beans
is positively affected by a 10-20% increase in the product price, rising from EGP 7,500 to
approximately EGP 9,040. Conversely, increased irrigation or labor costs lead to a 10-20%
decrease in net return. For lentils, changes in global prices amplify the sensitivity to economic
efficiency, given the heavy reliance of the domestic market on imports. Regarding water use
efficiency, the average water yield for the country was approximately EGP 8.3/m? for broad
beans and EGP 6.16/m? for lentils. Sensitivity analysis revealed that net yield was affected by
price and cost changes. A 10% increase in the product price led to a 23-25% increase in yield,
while increased costs resulted in a 13-15% decrease.

Finally, using a Data Envelopment Analysis (DEA) model to measure economic efficiency,
several years showed full efficiency (6 = 1), while other years demonstrated the potential for cost
reductions of 12-25% for broad beans and 48-63% for lentils at both the national and Sharqia
Governorate levels. Water consumption could also be reduced by approximately the same
percentages, indicating significant opportunities for enhancing economic efficiency.

Keywords: Economic feasibility, import gap, food gap, statistical indicators.
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