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STUDYING THE ECONOMIC AND
ENVIRONMENTAL IMPACTS OF USING SOLAR
ENERGY IN ORANGE PRODUCTION IN NEW
LANDS IN BEHEIRA GOVERNORATE

Ashraf B. Magbool** Mustafa M. Al-Saadany* Gaber A. Mohamed*
*Department of Economics, Agricultural Extension and Rural Development,
Faculty of Agriculture, Damanhour University
**|nstitute of Higher Studies and Environmental Research, Damanhour
University

Summary:

The research aimed to identify the current situation of
orange production in both old lands and new lands in Beheira
Governorate, the cost of switching from irrigation with
traditional energy to using solar energy to irrigate the crop, and
the economic effects resulting from this replacement, in addition
to identifying the efficiency of using resources in the study
sample in light of the use of solar energy.

The study showed that the fruitful area of oranges in the
old lands of the Republic took a statistically significant
increasing trend during the period from 2005-2021 with an
annual growth rate of 3%, while its counterpart in the new lands
took a statistically significant increasing trend with an annual
growth rate of 6.9% during the same period. It was also shown
that the acreage productivity of oranges at the level of the
Republic has taken an increasing trend with an annual growth
rate of 2%, and in Beheira Governorate it has taken a statistically
insignificant increasing trend, which means its relative stability.

The study also showed a decrease in the per-acre costs of
producing summer oranges in light of the use of solar energy to
operate irrigation machines, as it amounted to about 31,194
pounds per acre, while its counterpart under irrigation using
diesel energy amounted to about 34,520 pounds per acre, and in
light of the use of electricity about 34,817 pounds per acre.

It was also shown from estimating the cost function for
solar energy users that the optimal production volume estimated
by equating the marginal cost function with the average cost
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function amounted to about 8.861 tons per acre in the study
sample, while the prevailing average in the study sample was
about 16.36 tons per acre of summer oranges, which indicates
that the actual size is higher than The optimal size estimated
from the function, which means achieving productive and
economic efficiency in light of the use of solar energy.

It was also shown by estimating the cost function for the
total study sample in light of the use of various types of energy
in the process of irrigating the crop, using the nominal variable
expressing the use of solar energy to determine the extent of its
impact on irrigation costs compared to the use of other types of
energy, as it was shown from the estimated function that the
coefficient of the nominal variable amounted to about ( — 292.8)
It indicates that the curve of the total costs of irrigation systems
using solar energy is below the curve of the total costs of
irrigation systems using other types of energy, equal to the value
of the negative-signed dummy variable.

It was also shown from the indicators of the financial
feasibility study for both the production of summer oranges by
operating irrigation machines and equipment with solar energy
and its production by using diesel motors that run on petroleum
materials that the internal rate of return of the project in light of
the use of solar energy amounted to about 34.15% and was
comparable to that in the use of diesel motors. About 21%, and
the net present value was about 25,394 pounds for using solar
energy and about 24,792 pounds for using diesel motors. The
rate of return to costs at a discount factor of 15% (profitability
index) was about 1.44 for using solar energy and about 1.15 for
using diesel motors.

The capital payback period was about three years for using
solar energy and about 4.76 years for using diesel motors. The
overall financial feasibility indicators indicate the feasibility of
switching from using irrigation with diesel engines to using solar
energy.

Keywords: Solar Energy, New Lands, Oranges, El Behaira
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