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Article Information SUMMARY : The research problem is summarized in the existence of a deficit
in the production of private fish hatcheries in general, resulting from the
inability of private freshwater hatcheries production. This is in addition to the
Revised:January 24" 2022 infection of fish fry with many diseases and the existence of a large percentage
of losses due to pollution of irrigation water and the presence of a number of
_ . economic problems that face producers of fish fry in fish hatcheries in general
,onch;pted. January 30" and in Kafr EI-Sheikh governorate in particular. It also aimed mainly at
Published: March 31t estimating the productive and economic efficiency of the private fresh water
2022 hatcheries in the Kafr EI-Sheikh governorate. It based on the the stepwise
regression backward analysis of the variables in its linear form, to estimate the
production functions in order to determine the most important factors that
affect the production of seed from hatcheries, the use of the Autoregressive
and Integrated Moving Average (ARIMA) model to populate time series and
predict the production quantities of fry from different hatcheries in the
Republic and quantities of freshwater tilapia fish fry in Kafr EI-Sheikh
Governorate, in addition to using the Data Envelopment Analysis (DEA)
model to estimate the productive and economic efficiency of fish hatcheries.
The study reached a set of results, the most important of which are the
following:
1- The trend of the total number of fish hatcheries at the population level to
increase, and this increase is not statistically significant. The quantity of fry
produced from different hatcheries tends to decrease, and this decrease is not
statistically significant.
2- The trend of fresh water tilapia fry quantity at the level of the Republic and
at the level of Kafr EI-Sheikh Governorate to decrease, and this decrease is not
statistically significant.
3- Kafr El-Sheikh Governorate occupies the first Ranke in terms of the number
of hatcheries, as the number of hatcheries is about 94 on average, representing
about 73.5% of the average total number of hatcheries at the level of the
Republic during 2015-2019.
4- 1t is expected to increase the quantity of fry produced for from various fish
hatcheries at the state level from about 321.294 million fry units in 2020 to
about 353.376 million fry units. It is also expected to increase the quantity of
freshwater tilapia fry in Kafr El-Sheikh governorate produced from various
fish hatcheries in the governorate from about 75.75 million fry units in 2020 to
about 96.105 million fry units in 2030.
5- Increasing the production of freshwater tilapia fish fry by increasing the
number of workers in the hatchery (X2), the amount of fish eggs (X3),
hormones quantity (X5), the amount of alcohol (X6), the amount of vitamins
(X7) by the unit for each of them during the season by about 0.249 Million
units, 0.198 million units, 0.432 million units, 0.001 million units, 0.874
million units for each of them, respectively, and this increase is statistically
significant at a significant level of 0.01, as it is also evident that with an
increase in each of the number of hatcheries ponds ((X1), the quantity of
production per cycle (X4), quantity of disinfectants (X9), years of experience
X10) by the unit for each of them during the season, the hatchery production
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increases by about 0.019 million fry units, 1.61 million fry units, 0.006 million
fry units, 0.085 million fry units for each of them arrangement, and this
increase is statistically significant at the level of 0.05, while the production of
the hatchery decreases by about 0.038 million fry units with an increase in the
percentage of losses (X8), and this decrease is statistically significant at the
level of 0.05.

6- Hatcheries of the research sample work in light of the stability of economies
of scale with technical efficiency, distributive efficiency, economic efficiency
representing 83.8%, 71.3%, 59.7% for each of them, respectively, while in
light of the change in economies of scale, these efficiencies represent 92.7%,
80.1% , 74.3%. All hatcheries operate at a capacity efficiency of 90.4% for
each of them, respectively.

7- There is a waste of economic resources used in the production of freshwater
tilapia fish fry in light of the stability of economies of scale, and these wastes
include wastes in labor, fuel, maternal feed, fry feed, technical efficiency,
testosterone, alcohol, vitamins, disinfectants, the amount of waste is about
0.864 units of work, 254.367 liters, 1.74 tons, 0.9 tons, 1.28 kg, 55.1 liters,
0.53 kg, 53.845 kg for each of them respectively. While in light of the change
in economies of scale, the amount of extravagance in these resources attains
about 0.39 work units, 114.62 liters, 0.786 tons, and 0.406 tons, 0.575 kg,
24.83 liters, 0.24 kg, 74.18 kg for each of them respectively.

8- There are a number of problems that limit the productive capacities of fish
hatcheries in the study sample, and among these problems are the
administrative problems, the most important of them is the lack of official
recognition of fish farming in the study area, where the authorities consider a
violation for the land belongs to the construction of fish farming. Marketing
problems and the most important of which is the intensity of competition
between fish hatcheries and each other, technical problems, the most
important of which is the weak ability to produce single-sex tilapia fry
without the use of hormones.

Keywods: Hatcheries « Efficiency <Arima « Technicale Efficiency « Allocative
Efficiency « Economic Efficiency « Scale Efficiency « Produtive Capacities.
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