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AN ECONOMIC STUDY OF THE IMPACTS OF
TECHNOLOGICAL CHANGE IN COTTON AND RICE
PRODUCTION: A CASE STUDY ON BEHAIRA
GOVERNORATE

Esmaiel, Safia Z. and. Thanaa E. Ahmed
* Agric. Economic Inst., Agric. Res. Center
** Agric. Economic Dept., Fac. Of Agric., Ain Shams Univ.

ABSTRACT

The study problem focused on finding answers to questions regarding the
impacts of incorporating technological change in cotton and rice production in the
studied sample. That is to say, identifying the impacts of technological change on
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achieving economic efficiency, whether the incorporated technological change is
labor- or capital-intensive, and finally identifying the impacts of technological change
on the elasticity of substitution between production inputs. To answer these questions
and identify the impacts, both social and physical characteristics or features of the
sample have been studied, a comparative analysis has been applied to the studied
technological packages, and the impact of technological change on each of the
economic efficiency, the intensity of production input, and the elasticity of substitution
between production inputs have been measured.

Due to the rareness of data regarding the use of agro-technological
packages, the study depended on primary data collected during the agricultural
season 2005/2006 using a questionnaire that was distributed to a random sample
drawn from Behaira Governorate. The random sample comprised 90 individuals
drawn evenly from cotton crop producers adopting deep soil tillage, laser leveling, and
traditional packages, and 120 individuals drawn evenly from rice producers adopting
the package of improved seeds + laser leveling + the combine; rice producers
adopting the package of improved seeds + laser leveling; rice producers adopting the
package of improved seeds + the combine; and rice producers adopting the package
of improved seeds + laser leveling; rice producers adopting traditional. The sample
has been drawn from Damanhor District (cotton crop) and Abo-Homoss District (rice
crop) with the help of random number tables. These two districts were selected due to
their higher cultivated area and productivity compared to other districts of the
Governorate. The main findings include:

- Small family size, medium age of farmers, large agricultural holding, high soil
quality, and the high level of education among farmers adopting the new
technological practices for both cotton and rice samples (except for the family size
and level of education for the last one).

- As regards adopting deep soil tillage in cotton production, the study revealed the
decline in number of working labor, the lower quantity and cost of irrigation, the
lower cost of picking, cutting, transportation and packaging, and seeds. One the
other hand, the study revealed the higher cost of fertilizers, pesticides, volume of
production, revenue, cost of production inputs, total cost, net revenue, and
cost/benefit ratio compared to the case of adopting traditional packages.

- As for adopting the laser leveling package in cotton production, the study revealed
the lower quantity of applied phosphorus, the lower number of working labor, the
lower quantity of irrigation, less weed and pest control practices, lower cost of
picking, cutting, seeds, total cost of agricultural operations, and total cost. On the
other hand, the study revealed the higher quantity of applied azoth, the higher cost
of fertilizers, and the higher volume of production, revenue, net revenue, and
cost/benefit ratio compared to the case of adopting the traditional package.

- As for adopting the package of improved seeds + laser leveling + the combine in
rice production, the study revealed the lower quantity of used seeds, the lower
quantity of phosphorus fertilizer, the lower number of working labor, the lower cost
of seedlings, cultivation, weed control, transportation and packaging, pesticides, the
long period of leveling, the higher cost of leveling, irrigation, weed control,
harvesting, post harvest operations, tools, seeds, fertilizers, the higher quantity and
value of the main product, and the higher revenue, total production inputs, and net
revenue, cost/benefit ratio compared to the adoption of traditional package.

- As for adopting the package of improved seeds + laser leveling in rice production,
the study revealed the lower quantity of used seeds, the lower quantity of applied
phosphorus, the shorter time of tillage, the lower cost of seedlings, cultivation, pest
control, transportation and packaging, pesticides, and the longer time of leveling,
the higher cost of leveling, weed control, harvesting, post harvest operations, tools,
seeds, fertilizers, the higher volume and value of main product, the higher revenue,
total inputs, net revenue, and cost/benefit ratio compared to the case of adopting
the traditional package.
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- As for adopting the package of improved seeds + the combine in rice production,
the study revealed the lower quantity of used seeds, the lower quantity of applied
phosphorus, the lower number of working labor, the shorter time of tillage, the lower
cost of seedlings, cultivation, pest control, transportation and packaging, pesticides,
and the longer time of leveling, irrigation, the higher cost of irrigation, weed control,
harvesting, post harvest operations, tools, seeds, fertilizers, the higher volume and
value of main product, the higher revenue, production inputs, net revenue, and
cost/benefit ratio compared to the case of adopting the traditional package.

- Incorporating technological change resulted in lower cost per unit of input for all the
applied packages thus higher economic efficiency compared to the traditional
package. The applied two-limit models revealed that reductions in unit cost of input
ranged between a maximum limit of 0.39, 0.39, 0.59, 0.40 and 0.63 and a minimum
of 0.12, 0.33, 0.21, 0.22 and 0.19 for the technological packages adopted in cotton
and rice production respectively.

- The resulting rates of reduction in unit cost of input reached 0.13%, 0.25%, 5.7%,
3.65% and 5.1% for the technological packages adopted in cotton and rice
production respectively.

- The adopted technological packages in cotton and rice production are labor-saving
and capital-intensive packages, which also indicates that such packages are not
appropriate for the Egyptian conditions.

- The incorporated technological change has influenced the elasticity of substitution
between production inputs, where it resulted in increasing the rates of substitution
between some inputs, whilst reduced the rates of substitution between other inputs.
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