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ECONOMIC PLANNING FOR THE USE OF WATER RESOURCES IN
EGYPTIAN AGRICULTURE UNDER EXPECTED CONSTRAINTS

Bosy M. Kamel, M.Z. Gomaa, Ragaa M. Rezk and Hadil T. Hassanein
Agric. Econ. Dept., Fac. Agric., Zagazig Univ., Egypt

ABSTRACT: Egypt relies for agricultural development on its natural resource base,
especially water resources. However, increasing national demand for these resources for
different uses is facing several constraints. The first one is the limited and scarce water
resources, as well as the problems of their quality. The second is its increased national
demand for different uses. The third is the agricultural sector’s inefficiency management of
these resources (which accounts for 82% of the total Egyptian water uses). Additionally, these
resources have become subject to regional challenges, the most important of which are the
expected effects of Upper Nile projects (in particular the Ethiopian Renaissance dam) on the
share of Egypt from the Nile waters. The research problem of this study is focused on how to
direct the current crop structure, including its water crops (especially rice and sugarcane), in
accordance with the local and regional Egyptian water conditions. The management of water
resources conservation has become a national necessity to meet those challenges. Therefore,
the study aimed the economic planning, utilizing the linear programming model, to achieve
the optimal use of water resources, in line with the current and expected constraints,
especially as Egypt became one of the countries under the water poverty line. To achieve the
objective of the study, each resource was analyzed for different water resources and uses,
annual growth rate of per capita growth, and water balance analysis. The most important
findings of the study were: The Egyptian per capita share of the total available water
resources has yearly declined by about 1.4%, in the average period 2006-2015, mainly as a
result of the Egyptian population growth. The best Scenarios to the proposed crop structures
were estimated under the constraints of the study, compared to the actual crop structure,
which are three Scenarios, the first is: maximizing the net returns of the faddan (= 1.038
acres), and second is: maximizing the net returns of the water unit, and the third is:
minimizing of water needs. All the three Scenarios gave logical results that were successful,
all of which surpassed the current actual crop structure. The model used to evaluate the most
important effects of the construction of Al Nahda dam on the water reaching Egypt, is tested
three Scenarios, the first is: filling the dam lake within three years, the second is: filling it
within five years, and the third is: filling it within seven years. The study showed that the
third Scenario (filling the dam within a period of 7 years) was the best one and the least
harmful to Egyptian agriculture, which is recommended to the Egyptian water policy
decision-makers to trying reaching it.

Key words: Water resources, water balance, linear programming, ethiopian renaissance dam.
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