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Summary
The current study targeted the evaluation of virtual water and water footprint
using the economic equations to estimate the virtual water and water footprint in
addition to the design of linear mathematical model in order to reduce food gap.

The main results of the study are:

1. Water consumption in the agricultural sector increases from a year to another and
from a season to another depending on the prevailing cropping pattern. Water
annual requirements for the agricultural sector reached about 60.5 BCM in 2010
that increased to reach about 62.35 BCM in 2014, representing about 82.47% of
the total water consumption during the period (2010-2014).

2. The current water balance in Egypt achieved a surplus estimated at about 0.61 and
0.06 in 2010 and 2013, respectively whereas, it achieved a deficit of about 3.45
and 4.93 in 2011 and 2012, respectively. This is due to the increasing use of the
agricultural sector and water losses by evaporation from the Nile River and
irrigation canals as well as increased domestic use.

3. Wheat cultivated area represented about 24.69% of the total cropped area whereas,
it consumes only about 14.79% of the total water requirements for this total
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cropped area for the study period. However, rice and sugar cane together
represented about 14% of the total cropped area and total water requirements of
both crops reached about 30.25%.

4. Water footprint for lentil ranked first in the dependence on external water
resources estimated at about 99.97%, followed by sunflower with about 99.53% of
dependence on external water resources, then soybean comes in third place with
about 98.75% of dependence on external water resources. However, faba bean
comes in fourth place with about 97.71% of dependence on external water
resources. Peanut ranked fifth with about 97.64% of dependence on external water
resources. The refined sugar beet ranked sixth in terms of the proportion of
dependence on external water resources with about 88.21%, while refined sugar
cane ranked seventh with about 64%, and finally wheat with about 51.72% of
dependence on external water resources.

5. Wheat achieved the highest percentage of self-sufficiency form local (internal)
water resources of about 48.28%, followed by the refined sugar cane with about
36% of self-sufficiency form local water resources, followed by refined sugar beet
with about 11.79% of self-sufficiency form local (internal) water resources. That
percentage dropped to the rest of the previously mentioned reaching about 2.36,
2.29, 1.25, 0.47, and 0.03% for peanuts, faba bean, sunflower, soybeans and
lentils, respectively.

6. The first scenario for the mathematical linear model that depended on the current
water resources, current cultivated area and current productivity for the study
crops. The results of this scenario suggested increasing the production of most
crops namely; maize, soybean, sesame , sunflower, sugar beet, wheat, faba bean,
lentils, other legumes and winter vegetables from about 7505.6, 30.6, 41.1, 26,
1006.8, 8813.6, 163.9, 1.3, 10.11 and 8000 thousand tons to about 11665.4, 85.7,
54.8, 85.2 0.1145, 11578.2, 216.6, 6.9, 50.3 and 9152 thousand tons, respectively.
However, this increase in the production of such crops raised the self-sufficiency
of such crops to reach about 65.85%, 10.69%, 80.53%, 61.76%, 92.71%, 59.35%,
3490% and 91.37%, respectively whereas, the self-sufficiency for winter
vegetables decreased to reach about 101.24%.

7. The second scenario for the mathematical linear model that depended on the
current water resources and current cultivated area with changing the productivity
for the study crops. The results of this scenario suggested decreasing the
production of rice as compared to the first scenario from about 5484.9 thousand
tons to about 4960 thousand tons. However, this decrease in rice production raised
the self-sufficiency of rice from about 106.75% to reach about 107.52%.
Moreover, the production of soybeans reached in both scenarios remained the
same whereas, the production of most crops increased in the second scenario as
compared to the first scenario resulting in raising their self-sufficiency in the
second scenario.

The key recommendations for this study include:

1. Re-allocating the cropping pattern by encouraging the cultivation of less-water-
consuming crops with high economic returns contrarily, importing high-water-
consuming crops with less economic returns. This achieves more efficient
allocation of water among different crops.

2. Investigating the impact of high world prices for crops on food needs and food gap
relying on the principle of virtual water.

3. Relying on the principle of virtual water as a tool in water management and its
relation to water fingerprint that will help determine the real water balance to
Egypt and try to provide more water for economic uses.



