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Abstract: Rice represents a strategic crop in Egypt’s Economy due to the fact that it is of the most
important consumption crops in daily Egyptian food. Rice is also a major export crop; Egypt has been
facing several challenges such as the growing demand for water, drought waves, the expected global
and Arab water scarcity, the current and expected climate changes. The study aimed to reach optimum
use of available resources to realize water and food security and enhances the implementation of the
Ministry of irrigation and Water Resources’ plan to reduce the total rice planted area so that it does not
exceed 1.1 million feddans. The study offered some recommendations and propositions for maintaining
current and future per capita share of rice taking into account the growing increase in population and
rationalizing the use of irrigation water by adopting the cultivation of high yielding varieties, varieties
with lower water requirements and the new dry rice varieties. Irrigation water can also be saved by
cultivating rice varieties that stand salinity and require less amounts of water in new regions and desert
lands using modern technologies.
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INTRODUCTION

Rice represents a strategic crop in Egypt’s Economy. It is one of the major consumed crops as a relatively
cheap source of carbohydrates, protein and fats, where each 100 grams of white rice contain 360 calories, 6.7%
of protein and 0.7 of fats (Agriculture Egypt Website, 2009). In addition, rice represents a main source of
agricultural income for a large percent of farmers, who depend on rice as the main source of income either by
cultivating, trading, or preparing for exports. Moreover, several transformation industries are based on rice, such
as rice mills, animal feed processing, starch extraction, etc. The importance of rice crop emanates from the fact
that it occupies a large area, estimated at 1.77 million feddan representing 31% of the 2008 summer planted
area, which yields some 579.6 million tons of rice, enough to cover Egyptian consumers’ consumption needs,
estimated at 4.5 million tons in 2008 and leave a surplus for exports. Rice is also a major export crop, where rice
exports have been estimated at 937.128 thousand tons, worth an average of US$ 272.898 million representing
19% of Egypt’s total agricultural exports value during the period 2004-2008. Such figures indicate that rice
occupies the top rank in terms of agricultural exports (Hamdi Abdu El-Sawalhee et al., 2010).

Study Problem:

Egypt has been facing several challenges such as the growing demand for water; drought waves; the
expected global and Arab water scarcity dilemma; the current and expected climate changes; in addition to the
rising conflicts between the Nile basin countries and the attempts some of these countries pursue to reduce
Egypt’s water share of the Nile water; misuse of water resources; and lower per capita water share. When
adding the expected negative impacts of climate changes to the previously mentioned complications, it is clearly
necessary to find ways to reach optimum use of the currently available water resources in order to achieve both
water and food security.

Study Objective:

The study aims to investigate the current situation of rice crop through the following:

Examining the evolution of some economic indicators regarding rice crop during the period 1995-2008.
Examining the evolution of rice consumption and self-sufficiency rate during the period 1995-2008.
Examining the evolution of foreign trade in rice during the period 1995-2008.

Identifying the currently available water resources and relation to rice crop.

Outlook of rice crop.
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Methodology and Sources of Data:

To achieve its objectives, the study adopted both descriptive and quantitative statistics. As regards data, the
study depended on published and unpublished data for the period 1995-2008, issued by the Ministry of
Agriculture and Land Reclamation, the Central Agency for Public Mobilization and Statistics (Capmas), Arab
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Organization For Agricultural Development (AOAD) and Food and Agriculture Organization of the United
Nations (FAO).

Evolution of Egyptian Rice Economics Indicators During the Period 1995-2008:

Rice cultivation is allowed in some regions in Egypt, while is banned in other regions. The Ministry of
Water Resources and Irrigation allows rice cultivation in areas close to the Mediterranean Sea, the Northern
Lakes, the Suez Canal and Eastern Lakes (Thoriya Sadeq Fareed, 2010). Such areas are located in Kafr El-
Sheikh, Behaira, Dakahliya, Shargiya, Gharbiya and Damitta Governorates. The reason is that maximum
freshwater pressure required to stop sea water interference is available in these regions, especially that such
regions are characterized by low-level contours, moderate temperature and a highly humid content that reduces
water consumption, which is a technical procedure that protects the Delta against salinization.

It is clear from Table (1), which indicates the evolution of rice planted area, production and yield during the
period 1995-2008, that area under rice increased from 1400 thousand feddans in 1995 to 1770 thousand feddans
in 2008, up by 26.43%. It is also clear that rice production increased from 4788 to 7240 thousand tons, up by
51.21%, whereas rice yield increased by 19.6% between the two years.

Estimating the simple regression equations for rice area, production and yield during the period 1995-2008,
indicated in Table (2), revealed that rice planted area followed a statistically significant increasing trend at an
annual rate of 21.288 thousand feddans, whereas rice yield followed a statistically significant increasing trend at
an annual rate of 0.0631 tons equivalent to 1.62% of the period’s average yield. Rice production also followed a
statistically significant increasing trend at an annual rate of 177.481 tons representing 3% of the period’s
average production.

Table 1: Main Rice Economic Indicators for Egypt during the Period 1995-2008.

Year Area Planted Total Yield Total Cost Farmgate Price Net Revenue
(000 fed) Production (ton/fed) (LE/fed) (LE/ton) (LE/fed)
(000 tons)
1995 1400 4788 3.420 1257.3 656.1 1064.4
1996 1406 4895 3.484 1307.4 702.2 1226.9
1997 1550 5480 3.536 1426.8 717.9 1210.0
1998 1225 4450 3.633 1703.9 723.8 1023.6
1999 1559 5817 3.73 1750.6 730.9 1073.56
2000 1569 6000 3.825 1692.3 582.6 615.3
2001 1340 5227 3.900 1685.3 592.2 709.0
2002 1547 6105 3.945 1760.0 6715 983.0
2003 1508 6176 4.095 2059.0 992.0 2113.0
2004 1537 6352 4.133 2373.0 1024 1969.0
2005 1459 6124 4.199 2455.0 1069 2149.0
2006 1593 6744 4.234 2658.0 1077 2029
2007 1673 6868 4.11 3481 1590 2410
2008 1770 7240 4.091 3932 1456 2260

Source: Ministry of Agriculture and Land Reclamation, The Central Administration for Agricultural Economics, Statistics Department’s
Records, Unpublished Data for the period (1995-2008), (Ministry of Public Works and Water Resources,, 2000).

Table (1) also reveals that rice production cost per feddan increased from LE 1257.3 in 1995 to LE 3932 in
2008, up by 211% between the two years and up by 86.34% of the period’s average cost. The estimated simple
regression equation for rice cost revealed a statistically significant annual increase in total rice production cost
estimated at LE 174.299 per feddan, equivalent to 8.26% of the period’s average cost. Results also indicate that
83% of the changes in the cost per feddan can be attributed to the time variable.

Moreover, studying the evolution of rice farmgate price revealed that it fluctuated over the study period. It
reached a minimum of LE 582.6 per ton in 2000 and a maximum of LE 1456 per ton in 2008 and recorded an
average of LE 898.84 per ton for the study period. The estimated simple regression equation for rice farmgate
price revealed that it followed a statistically significant increasing trend estimated at LE 62.826 per ton,
equivalent to 6.99% of the period’s average farmgate price.

Studying the evolution of net revenue per feddan of rice revealed that it fluctuated over the study period. It
reached a minimum of LE 615 per feddan in 2000 and a maximum of LE 2260 per feddan in 2008 and recorded
an average of LE 1488.27 per feddan for the study period. The estimated simple regression equation for net
revenue per feddan of rice revealed that it followed a statistically significant increasing trend estimated at LE
116.593 per feddan, equivalent to 7.834% of the period’s average net revenue per feddan. It can be noted that,
although the rate of change in total cost is higher than that of the farmgate price, net revenue per feddan
increased at a statistically significant rate.
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Table 2: General Trend Equations for Some of the Variables Regarding Rice Crop during the Period 1995-2008.

No. Variable Equation R? F Chérr:gsa(l%)
1 Area A 0.42 8.64 141
(000 Fed) Y, =1350.055 + 21.288X,
(2.939)
2 Total Production A 0.81 52.47 3.02
(000 tons) Y, = 4545.033 +177.481X,
(7.244)
3 Yield A 0.89 102.61 1.26
(ton/fed) Y, =3.408 +10.631X,
(10.13)
4 Total Cost A 0.83 59.74 8.26
(LE/fed) Y, =802.873+174.299X,
(7.729)
5 Farm gate Price A 0.69 26.28 6.99
(LE/ton) Y, =427.748 + 62.826 X,
(5.126)
6 Net Revenue (LE/fed) A 0.60 18.18 7.834
Y, =613.818 +116.593X,
(4.264)
Where:

A

Y, =Estimated value of dependent variable in year t

X =Time Variableandt=1,2, 3, ......... 13

Value between parentheses is the calculated T value

Total Rice Consumption and Self-Sufficiency Rate:

No doubt, Study consumption helps draw appropriate crop production and exports policies. Data regarding
rice consumption and self-sufficiency in rice are indicated in Table (3). It is clear that rice consumption has been
growing during the study period 1995-2008, where it increased from 2970 thousand tons in 1995 to 4501
thousand tons in 2008, up by 51.55%. Such increase can be attributed to the increase in population, the higher
wheat prices and the higher per capita rice consumption which increased from 46.6 kg/year in 1995 to 46.6
kgl/year in 2008. The table also indicates that self-sufficiency in rice ranged between a minimum of 107% in
1995 and a maximum of 129% in 2006, which can be attributed to the higher increase in production compared
to consumption. However, it reached a low of 104% in 2008 due to the higher increase in consumption
compared to production during the same period.

Table 3: Total Rice Consumption, Surplus and Self-Sufficiency during the Period 1995-2008.

. Average Per Capita
Total Consumption - Surplus
Year Share Self Sufficienc
(000 tons) (kalvear) 4 (000 tons)

1995 2970 40.82 107.0 224
1996 3034 40.8 107.6 231
1997 3052 40.12 119.7 603
1998 2785 38.81 107.0 199
1999 3150 39.52 123.2 730
2000 3231 38.87 123.9 771
2001 3177 37.8 110 309
2002 3631 42.81 112 441
2003 3574 41.52 115 546
2004 3489 42.16 1214 748
2005 3220 45.8 127 866
2006 3486 43.92 129 1020
2007 3607 46.6 127 980
2008 4501 59.8 104.8 2078

Source:  The Central Agency for Public Mobilization and Statistics, Different Volumes (1995-2008)(The Central Agency For public
Mobilization And Statistics)

The estimated simple regression equations for rice consumption and per capita share, indicated in Table (4),
reveals that total rice consumption increased by 93.06 thousand tons per annum (2.73%) during the study period,
whereas per capita consumption increased by 1.174 tons per annum 2.67% and rice surplus increased by 106.53
thousand tons during the study period, which indicates higher self-sufficiency rate.
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Table 4: General Trend Equations for Total Rice Consumption, Per Capita Share and Self-Sufficiency Rate during the Period 1995-2008.

Annual
No. Variable Equation R? F Change
(%)
! ConIlJOrFr?[l)tion Y, = 26780.029 + 93.0646 X, 0.96 29:26 273
(000 tons) (5.409)
2 Average Per " 0.58 17.86 2.67
Capitagshare Y, = 34548 + 1.174X,
(4.226)
3 Surplus A 0.66 24.73 13.51
(©00tong) | Y =63.162+106.529,
(4.973)

Where:
A

Y, =Estimated value of dependent variable in year t

X =Time Variableandt=1,2,3, ......... 13

Value between parentheses is the calculated T value

Foreign Trade in Rice:

Foreign trade is one of main indicators expressing the nation’s capability to produce strategic commodities.
Therefore, it occupies a special position on the economic priorities plan for achieving economic development
goals in many countries all over the world, especially under the current and expected future conditions likely to
arise with the emergence of the large economic blocks and the strategies set by the World Trade Organization to
increase their competitive ability in international markets.

Agricultural exports are considered one of the pillars for financing economic development programs and
projects in Egypt. Egypt’s Agricultural exports value represented 9.3% of Egypt’s total exports value, estimated
at US$ 15.75 billion. Rice exports value reached about US$ 318.47 million representing 21.8% of the average
agricultural exports value, estimated at US$ 1462.79 million for the period 2004-2008 (The Central Agency For
public Mobilization And Statistics,, 1995-2007).

Therefore, rice is considered a key export crop for Egypt. Rice production covers domestic consumption
and leaves an 8% surplus for exports. Table (5) indicates that rice exports fluctuated during the period 1995-
2008. It ranged between a minimum of 156.76 thousand tons in 1995 and a maximum of 1123.49 thousand tons
in 2007, up by 616.7%. Exports value and price also fluctuated between minimum values of US$ 56.73 million
and US$ 178.03 per ton in 1995 and 1996, respectively and maximum values of US$c397.31 million and US$
476.87 per ton in 2007 and 2008, respectively, up by 600% and 167.86%.

It was found that Egypt’s rice exports are concentrated in 8 countries; these are Syria, Turkey, Lebanon,
Sudan, Libya, Saudi Arabia, Jordan and Romania. Quantities exported to these countries ranged between a
minimum of 56% of the total rice exports quantity, representing 68% of the total rice exports value in 2001 and
a maximum of 92% of the total rice exports quantity, representing 92% of the total rice exports value in 1995.

Table 5: Total Exports Quantity and Value of Egyptian Rice during the Period 1995-2008.
Year Exports Quantity Exports Value Exports Price
(000 tons) US$ million US$/ton
1995 156.76 56.727 361.87
1996 325.62 116.187 178.03
1997 201.31 71.265 354.00
1998 421.73 134.39 318.66
1999 306.87 87.55 285.30
2000 360.03 103.544 28.60
2001 650.31 132.91 204.38
2002 452.45 103.35 228.42
2003 572.27 148.02 258.65
2004 803.55 222.50 276.90
2005 1017.37 294.31 289.28
2006 917.24 287.26 313.18
2007 1123.49 397.31 353.64
2008 324.04 163.11 476.87

Source:  The Central Agency for Public Mobilization and Statistics, Foreign Trade Bulletin, Different Volumes (The Central Agency For
public Mobilization And Statistics, 1995-2007).
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Water Resources:

Water resources are considered a strategic issue at the level of the glob. They represent a major challenge
for the international society, especially with the consensus on the importance of water in the light of the
increasing consumption of water and the growing demand for water due to the continuous increase in
population. Such factors are likely to reduce per capita share of water ®. Per capita share of water in the Arab
world is expected to decline to 650-750 m® by 2030, which is below the water poverty line, estimated at 1000
m? per capita (Agriculture Egypt Website, 2009).

Egypt is one of the countries facing great challenges due to the limited water resources. Egypt’s share of the
Nile water has not changed since 1959, where it still stands at 55.5 billion m®. Total water available for use in
Egypt is currently estimated at 68.1 billion m®, of which the Nile water represents 81.5%, whereas recycled
agricultural drainage water represents 7.2%, while underground water represents 8.1%. The agricultural sector is
the main water consuming sector in Egypt, where it currently consumes about 52 billion m3 compared with 4.5
and 4 billion m3 for human and industrial consumption, respectively (Ministry of Public Works and Water
Resources, 2000).

The growing increase in population is likely to raise Egypt’s water needs to 77 m® by 2017, which requires
that Egypt exerts efforts to raise it share of the Nile water. However, foreign direct and indirect interventions in
the affairs of the Nile basin countries with intensions to acquire the Nile water for themselves lead to conflicts
between the Nile Basin countries over reducing Egypt’s share of the Nile water. Several meetings were held to,
not only to maintain Egypt’s share, but to increase it. However, a number of the Nile Basin countries sought to
annul the historical agreements regarding the shares of Nile water, especially the 1959 and the 1929 agreements,
which designate Egypt’s share of the Nile water and contain an Article preventing the establishment of projects
on the Nile Basin without referring to Egypt and Sudan, the downstream countries. Latest developments reveal
that the Nile Basin countries filed a suit at the International Court of Justice to annul such agreements. The
Kenyan and Ethiopian Governments stated that Egypt must buy its share of the Nile water. In addition, five of
the downstream countries, namely Ethiopia, Uganda, Rwanda, Tanzania and Kenya, lately signed a new
agreement in the 15™ of May 2010 despite Egypt and Sudan’s strong objection (Akhbar Newspaper, 2010).

Areas allocated for rice cultivation in Egypt is estimated at 1.1 million feddans producing 3.8 million tons
of white rice. This total area is sufficient to yield production to cover national consumption and leave a surplus
for exports (Hamdi Abdu El-Sawalhee et al., 2010).

The reasons why farmers violate the decrees regarding rice cultivation areas are the liberalization of
cropping patterns and the cancellation of crop rotation. Farmers believe that rice crop is profitable to them
regardless of the economic losses incurred by the country. Moreover, some farmers grow rice only because their
neighbors do, otherwise their cultivations will be harmed by the neighboring rice cultivated fields. What
encourages farmers more is writing off the fines on previous violations. In order to know whether or not
growing rice is economically profitable, profit and loss must be assessed on the basis of productivity per unit of
water in a country with limited water resources like Egypt, where individual benefits are not considered profit,
especially if it yields nation loss (Arabic International Daily Newspaper, 2009).

Main losses resulting from cultivating rice in extra areas,

1. Collapse of water canal side bridges adjacent to the violating fields.

2. Water stops reaching the ends of water canals, resulting in conflicts in between farmers and between
farmers and the Government of Egypt (GOE) (Ministry of Agriculture and Land Reclamation,).

3. Shortage in the water shares required for other crops, resulting in lower production of such crops thus
resorting to imports.

4. Damp soil due to extra water, where each feddan under rice prevents growing maize in 2.5 feddans near the
canal ends.

5. Negative impacts on land reclamation plans pursued in the valley side, east and west of the delta, the new
valley and Sinai.

Outlook of Egyptian Rice:

Problems arising from rice cultivations violating governmental decrees have several political dimensions,
the most important of which are the following:

e Egyptians depend on rice and wheat, as daily staple food. The higher international prices of rice represent
threats to GOE in case unable to supply rice at prices affordable by average income individuals. Therefore,
GOE deals very sensitively with the rice issue as the main staple food beside wheat.

e GOE is so far unable to control the limits of rice planted areas, where farmers continue planting rice in
violation of the decrees despite the imposed fines.

¢ Rice is the only profitable summer crop. Farmers may abandon farming and seek other professions or jobs
in case rice cultivation is seriously banned in their regions (Ahmed Mohamed Farrag Qasim, 2009).

e There are other crops that yield revenues higher than rice such as cotton and maize, but farmers who grow
them face marketing problems.
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e Water consumed by rice cultivations represent a burden on Egypt’s water resources and threatens the
national security.

e Rice consumption is expected to increase during the next years due to the increasing population.

e Pursuing the necessary actions to implement the Ministry of Irrigation and Water Resources’ plan aiming to
reduce total rice planted area to some 1.1 million feddan and allocating the saved area to cultivating gapped
crops such as maize and cotton.

Working hard to ensure meeting the current and future rice consumption needs of consumers, where the
Capmas estimated 2.5% annual increase in population is likely to be associated with higher consumption needs,
while the forecasted negative impacts of climate changes on the Delta, which contains most of Egypt’s rice
cultivations, are expected to reduce rice production quantity. Table (6), which explains the outlook of Egyptian
rice, indicates that, in case population increases to 101.498 million by 2020 and assuming the 2008 average per
capita share of rice (estimated at 59.8 kg/year), then total rice consumption shall reach 6.069 million tons by
2020, in which case there would be a production gap estimated at 1.7 million tons (based on the current
productivity figures). To cover this expected gap, rice planted areas must be increased to 1.596 million feddans,
which is 390 thousand feddans higher than the targeted area. On the other hand, studies showed that in case
areas in the delta are completely flooded by 2020, about 190.7 thousand feddan of the rice area shall be lost,
which will result in reducing rice production quantity by 779.96 thousand tons despite the need for more rice
consumption, estimated at 6.069 million tons by 2020. In case the delta is completely flooded by 2020, Egypt
needs to cultivated 0.580 million feddans above the 1.1 million feddan, i.e. 1.580 million feddans in total. This
area needs about 11.06 million m® of irrigation water to grow the rice quantities required to cover the expected
future consumption needs.

e GOE must therefore exert efforts to increase rice production to meet the needs of the growing population,
which requires exerting more efforts to raise Egypt’s share of the Nile water to irrigate the extra planted
areas. Until achieving this, the study offers the following alternatives:

Growing high yielding rice varieties.

Growing varieties with less water requirements.

Growing dry rice varieties.

Growing rice in new regions, where some rice varieties can stand salinity, requires less amounts of water
and can be grown in the desert using modern technology.

Table 6: Future Scenario for Rice Situation By 2.

As decided by Forecasts In Case Forecasts In Case The Delta Is
Indicator the Ministry of Actual 2008 Population Flooded and Population
Irrigation 2008 Increases Increases
Population 75.263 75.263 101.498 101.498
Average Per Capita Share (kg/year) 59.8 59.8 59.8 59.8
Total Consumption (million tons) 4.5501 4.501 6,069 6,069
Avrea (million feddans) 1.1 1.7 1.1 0.909
Consumed Water (million m3) 7.7 11.9 7.7 6.363
Yield (ton/fed) 4.09 4.09 4.09 4.09
Total Production (million tons) 4.499 6.953 4.499 3.718
Shortage/Surplus 0.05 - 2.452 + 1.57- -2.351

Source: Calculated and Collected from Capmas and MOALR (Ministry of Agriculture and Land Reclamation).

Recommendations and Propositions:

e Based on what proceeded, the study recommends encouraging agricultural researches in the field of
developing high yielding rice varieties with less water requirements in order to substitute for reductions in
the rice planted areas.

e Abiding to the areas defined by the Ministry of Irrigation and Water Resources, estimated at 1.1 million
feddans.

e Imposing charges on rice exports to discourage farmers grow outside the defined areas.

e Itis necessary that GOE adopts early declaration of grains’ procurement prices (wheat and maize).

e Encouraging farmers to expand maize cultivation by increasing its price, which allows increasing farmers’
income.

e |t is necessary to include water cost in calculating the costs and revenues whenever taking decisions
regarding production, exports and imports policies on the basis that water is a tradable economic resource.
Some studies estimated water price at LE 3/m3 (the price of distilling sea water).

e Speeding up the negotiations to increase Egypt’s share of the Nile water, especially after Korea and China
rented 20 million feddans from the Nile Basin countries for the purpose of cultivating biofuel crops,
whereas oil countries rented 6 million feddans for cultivations purposes.
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¢ Reinforcing economic and political relations with the Nile Basin countries through encouraging agricultural
workers to establish agricultural projects in Ethiopia, Tanzania, Uganda and Kenya, where arable lands are
available.

e Encouraging cooperation and integration with the Nile Basin countries, especially with the Democratic
Republic of the Congo where Egypt can grow rice due to the fact that per capita share of water in the Congo

is estimated at 19470 m3/year compared with 669 m*/year in Egypt.

e Seeking to create favorable political atmosphere for Egypt at the global level and activating Egypt’s role in
the African continent in general and in the Nile Basin countries in particular.

e It is necessary to establish an information network to provide producers and exporters with information on
foreign markets demand and standards in proper time.

Summary:

Rice represents a strategic crop in Egypt’s Economy due to the fact that it is of the most important
consumption crops in daily Egyptian food. In addition, it represents a main source of agricultural income, where
a large percent of farmers and traders depend on rice as the main source of income. Rice planted area and total
production are estimated at 1.77 million feddans and 579.6 million tons, respectively. Rice planted area
represented 31% of the 2008 summer planted area. Rice is also a major export crop, where average rice exports
quantity and value during the period 2004-2008 reached about 937.13 thousand tons and US$ 272.9 million,
respectively. Egypt has been facing several challenges such as the growing demand for water, drought waves,
the expected global and Arab water scarcity, the current and expected climate changes, in addition to the rising
conflicts between the Nile basin countries and the attempts some of these countries are making to reduce
Egypt’s water share of the Nile water. The study aimed to reach optimum use of available resources to realize
water and food security and enhances the implementation of the Ministry of irrigation and Water Resources’
plan to reduce the total rice planted area so that it does not exceed 1.1 million feddans. To achieve its objectives,
the study adopted both descriptive and quantitative statistics in estimating the rates of change in the economic
indicators of rice crop. The study offered some recommendations and propositions for maintaining current and
future per capita share of rice taking into account the growing increase in population and rationalizing the use of
irrigation water by adopting the cultivation of high yielding varieties, varieties with lower water requirements
and the new dry rice varieties. Irrigation water can also be saved by cultivating rice varieties that stand salinity
and require less amounts of water in new regions and desert lands using modern technologies.
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