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Summary

Bread is the basis of human food in Egypt, providing about 34%, 40%, and 8% calories, proteins, and
fats respectively, as a loaf of bread is the main food ingredient on the Egyptian family table. The Egyptian
consumer prefers municipal bread in his daily diet over other types, especially the low-income group,
because it provides him and his family with good food on the one hand and its low price on the other.
Wheat comes at the top of strategic food crops in Egypt and is mainly used in the manufacture of
municipal bread, which is the basic food for the majority of the population, however, the increasing
increase in population, along with limited land and water resources, led to an increase in demand for
bread, and this situation made Egypt resort to imports to bridge the gap between the production and
consumption of local wheat, and as a result Egypt has become the largest importer of wheat in the world,
The country suffers from a wheat gap that has led to an increase in imports, increased dependence on
abroad and a decrease in the level of food security of the wheat crop, and the increase in the amount of
wheat imports represents a burden on the Egyptian agricultural, food and balance of payments balance,
which is alarming in the case of political tensions and global economic changes that currently exist. To
meet these challenges, the government relied on the policy of vertical and horizontal expansions to
increase wheat production, and the policy aimed at developing improved seed varieties, providing
improved production inputs, in addition to paying farmers rewarding purchase prices equal to or greater
than border wheat prices to encourage them to grow the crop, so it is also important to search for
appropriate alternatives that can reduce this gap, which is mixing wheat with barley, white corn, sorghum,
and broken rice. Therefore, this study was conducted to investigate the possibility of using grain flour
(barley - white maize - rice - sorghum), This is done through the mixing of flour (barley - white maize -
rice - sorghum) with wheat flour Extraction of 87.5% to produce a loaf of subsidized municipal bread
with high nutritional value and high quality, in addition to calculating the cost of a loaf of municipal bread
resulting from mixing flour (barley - white corn - rice - sorghum) with wheat flour and comparing it to the
loaf of municipal bread resulting from wheat flour ration extraction of 87.5% In addition, studying the
effect of using flour (barley - white maize - rice - sorghum) on reducing the bill Importing wheat and
reducing the burden on the Egyptian balance of payments and reducing the impact of the risk of tensions
and shocks affecting the operations of various cereal supply chains.

The problem of the study is limited to the insufficiency of local production of wheat to cover the
needs of local consumption, due to the dependence of the manufacture of a loaf of bread in Egypt on
wheat as a basic component, which called for thinking about formulating different alternatives for the
manufacture of bread, in different proportions between the components of the crops that enter into
manufacturing, or adding other crops to manufacture a loaf of bread to raise the proportion of the local
component in the loaf of bread and reduce the value of foreign currency destined to buy wheat imports,
especially after the world was exposed to the pandemic Corona, and the adoption of major wheat-
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producing countries such as Russia and Ukraine decisions to ban exports, which have been relied on
mainly to import Egypt's wheat needs in recent years.

The study mainly aims to identify the different alternatives proposed for the manufacture of municipal
bread, and this has necessitated the achievement of a set of sub-objectives, including:

1. Review the current status of the most important crops that can be used as alternatives in the
manufacture of municipal bread.

2. Predicting the future gap of the most important crops used in the manufacture of bread loaf in Egypt.

3. The proposed alternatives for the manufacture of a loaf of bread and the possible mixing ratios in each
case (barley - sorghum - white maize).

4. Technical and economic evaluation of the proposed alternatives, and the implications of adopting
various manufacturing alternatives, in terms of improving the level of food security, reducing imports,
and others.

5. Proposed policies to ensure the application of the various alternatives and their economic and social
impacts.

To achieve the objective of conducting this study, descriptive statistical analysis methods were applied
to characterize many variables to identify their nature and form, and quantitative statistical analysis
methods through the use of time trend rates to identify the gap of the study crops, and based on the draft
support budget of the General Authority for Supply Commaodities for the fiscal year 2023/2024.

The study was structured in a way commensurate with the problem of the study and its objectives and
the means and methods of analysis proposed for its conduct, where the study was divided into five
sections, the first section deals with identifying the problem, the main objectives, data sources, and
models used in the analysis, in addition to reviewing the most important studies and research related to
the field of research related to the nutritional gap of wheat, and supporting bread and bread manufacturing
alternatives, to find out its findings and indicators, which benefit the study and shed light on its various
features and aspects, and many have been collected Due to their multiplicity and different subjects, these
studies have been classified into several groups and the order of the studies in chronological order from
the oldest to the newest was taken into account.

The second section deals with the study of the current situation of food security of cereal crops in
Egypt, by studying the evolution of the area, productivity and production of different crops, exports and
imports of each crop, human and animal food, manufacturing, losses and available for consumption for
each crop of the study. Studying the population, income levels, and food price levels during the study
period (2005-2022) and estimating the general trend rates for each crop of the study.

Noting the changes that occurred in the study crops during the period (2005-2022), it was found that
the growth rate of the wheat crop is increasing for both areas, production, and productivity since wheat is
an important strategic commaodity that the state works on the cultivated area.

Looking also at the barley crop, which is considered a competitor to the wheat crop in the same loop,
it was found that the growth rate of most of its indicators is low to pay attention to the wheat crop at the
expense of the barley crop.

The white maize crop exhibited a low growth rate across most indicators (area, productivity,
production) due to a shift in focus towards yellow maize. This shift is being driven by increased yellow
maize cultivation, as the state encourages farmers to prioritize yellow maize as the primary source of
poultry feed. Concurrently, yellow maize has emerged as a formidable competitor to white maize,
particularly following the development of yellow maize varieties with productivity levels closely
approaching those of white maize.
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The analysis of the sorghum crop revealed elevated growth rates in terms of area, productivity, and
production throughout the study period (2005-2022).

The third section is devoted to estimating the future gap for cereal crops in Egypt until 2030, through
the method of the Ministry of Agriculture and the method of Food and Agriculture Organization (FAO)
methodology in estimating the gap, and the results of the Ministry of Agriculture showed that the wheat
gap increased by about 5.3 million tons in 2005 to reach 11.3 million tons in 2021, as a result of the
increase in the population growth rate to a higher degree than the growth rate in wheat production. As for
the barley crop, where there is a fluctuation in the barley gap between high and low, it reached the highest
value in 2016 by about 0.026 million tons, and its lowest value was in 2012 by about 0 million tons, so
the gap was absent in that year, and the value of the gap also disappeared in 2009-2014-2022 with a
surplus in these years of the barley crop. For maize, the food gap for the crop develops. As for the
sorghum crop, there is no gap in the crop's production, and there is a surplus of the crop, especially in
recent years, where the surplus reached about 0.001 million tons in 2022 for the sorghum crop.

The FAO method for assessing the gap resulted in a gap for cereal crops in Egypt.

The fourth section was devoted to the work of an economic evaluation of alternatives to the
manufacture of municipal bread has been studying the impact of the application of alternatives to replace
barley flour, white corn and sorghum on the level of the cost of production and circulation of a loaf of
bread The results showed that the estimated cost per loaf of mixed municipal bread, to mix 80% of wheat
flour with 20% of barley flour ranks first as the lowest cost of the loaf, amounting to about 151.1 piasters
per loaf, followed by the option of wheat flour mixture and barley by 85%: 15%, where the cost of a loaf
is 152.5 piasters, while the option of mixing wheat flour and white maize with a mixing rate of 80%: 20%
occupies the third place at an estimated cost of about 153 piasters per loaf, then comes the option of
mixing wheat and barley flour by 80%: 10% fourth place at an estimated cost of 153.9 piasters per loaf,
and the mixing of wheat flour with white maize by 85%: 15% comes in fifth place at a cost of about
153.94 piasters, followed by 90%: 10% From mixing white maize and wheat at a cost of 154.86 piasters.

Mixing wheat flour with sorghum flour ranks seventh, eighth, and ninth respectively at 155.80,
156.03, and 156.26 piasters per loaf.

The analysis of Egypt's foreign wheat imports reveals that the average wheat requirement for
producing a loaf of municipal bread is projected at 8.75 million tons for 2023/2024. This demand is met
by approximately 4.24 million tons of local wheat, with the remaining 4.51 million tons sourced from
imports. Furthermore, calculations based on proposed flour mixture alternatives suggest that substituting
10% of wheat flour is feasible. Reducing 451,000 tons of wheat imports results in a savings of EGP
7.667 billion; a 15% replacement yields a savings of 677,000 tons valued at EGP 11.509 billion, while a
20% replacement saves 902,000 tons worth EGP 15.334 billion.

As for the study of the impact on the consumer's calorie needs, the results showed that a 90-gram
subsidized municipal bread contains 314.9 calories, and a loaf of bread also contains 97.79 grams of fat
and 10.6 grams of protein, while a loaf of municipal bread mixed with wheat flour with barley flour
contains 90%: 10% on 313 calories, and contains 9.44 grams of protein and 87.2 grams of fat, and a loaf
of municipal bread mixed with wheat flour with barley flour contains 85%: 15% on 312 calories and 8.85
grams Protein and 81.75 grams of fat, and a loaf of municipal bread mixed with wheat flour with barley
flour at 80%: 20% contains 311 calories, 8.26 grams of protein and 76.3 grams of fat. There is a
discernible reduction in calories in municipal bread mixed with barley compared to subsidized municipal
bread, with replacement rates of 10%, 15%, and 20% resulting in decreases of 1.9, 2.9, and 3.9 calories,
respectively. Additionally, protein content in municipal bread mixed with barley decreases at rates of 1.2,
1.8, and 2.4 for the same replacement rates. Furthermore, the fat percentage in municipal bread mixed
with barley declines by 10.6, 16, and 21.5 for replacement rates of 10%, 15%, and 20%, respectively.
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The results indicated that a loaf of municipal bread mixed with wheat flour with sorghum flour by
90%: 10% contains 313 calories, 9.44 grams of protein, and 87.2 grams of fat, and a loaf of municipal
bread mixed by 85%: 15% contains 312 calories, 8.85 grams of protein and 81.75 grams of fat, while a
loaf of municipal bread mixed with wheat flour with sorghum flour contains 80%: 20% on 311 calories,
8.26 grams of protein and 76.3 grams of fat. It is clear that there was a decrease in the calories of mixed
sorghum bread from subsidized municipal bread with replacement rates of 10% 15% 20% with a decrease
rate of 1.9, 2.9, and 3.9 respectively, and there is also a decrease in protein for mixed bread sorghum with
replacement rates of 10% 15% 20% at a rate of 1.17, 1.76 and 2.35 respectively, and there is also a
decrease in the percentage of fat for mixed sorghum bread with replacement rates of 10% 15% 20% at a
rate of 10.59, 16.04 and 21.49 respectively.

A loaf of municipal bread composed of 90% wheat flour and 10% maize flour contains 317 calories,
10.21 grams of protein, and 87.46 grams of fat. A loaf with 85% wheat flour and 15% maize flour
composition has 318 calories, 10 grams of protein, and 82.14 grams of fat. A loaf consisting of 80%
wheat flour and 20% maize flour contains 319 calories, 9.8 grams of protein, and 76.82 grams of fat.
There was an increase in the caloric content of municipal bread mixed with maize compared to subsidized
municipal bread, with replacement rates of 10%, 15%, and 20% resulting in increases of 2.1, 3.1, and 4.1
calories, respectively. Additionally, there was a slight decrease in protein percentage, along with a
reduction in fat percentage for the mixed municipal bread with maize at replacement rates of 10%, 15%,
and 20%, showing decreases of 10.33, 15.65, and 20.97, respectively.

The fifth section focused on examining proposed mechanisms to mitigate the grain gap, evaluating the
potential for both horizontal and vertical agricultural expansion. Guarantee prices for strategic crops were
assessed based on production costs and global market prices. Results indicated that the target area for
wheat cultivation increased from 3.4 million feddans in 2022 to 3.5 million feddans in 2025, projected to
reach 3.6 million feddans by 2030, whereas the target area for barley remains below 0.05 million tons
annually. Barley production is projected to decline from 0.04 million tons in 2022 to 0.03 million tons by
2030, due to its competition with wheat, which is experiencing an increase in cultivation area. Similarly,
the area designated for white maize is expected to decrease from 1.5 million feddans in 2022 to 1.4
million feddans in 2025, ultimately reaching 1.3 million feddans in 2030. This reduction is attributed to
the expansion of yellow corn cultivation, as the government is incentivizing farmers to grow yellow corn
for poultry feed, which poses significant competition to white maize, particularly following the
development of yellow maize varieties with productivity levels comparable to those of white maize.

The results of estimating the guaranteed prices of the study crops found that

1. The price of wheat varies from a minimum of 661 pounds per ardab based on the cost of production
method, whereas it is approximately 787.02 pounds per ardab when utilizing the international pricing
approach. The results obtained were derived from the data available during the study period (2005-
2022).

2. Barley prices fluctuate, with a minimum of 931 pounds per ardab determined by the production cost
method, based on data from the study period of 2005-2022.

3. The smallest price of maize is 661 pounds per ardab, as determined by the production cost approach.
However, this price is approximately 655.31 pounds per ardab when the entrance to international
prices is considered. It is important to acknowledge that the results were obtained based on the data
that was available during the study period (2005-2022).

¢, Sorghum prices fluctuate from a minimum of EGP 730 per ardab, determined by the production cost
methodology, with the results derived from data available during the study period (2005-2022).

Based on the findings, the study recommends the following:
1. Formulate policies for horizontal and vertical agricultural expansion to increase study crops.
2. Provide price incentives to farmers.
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3. Early announcement of the purchase prices of crops before the planting seasons to encourage farmers
to expand them, which will ultimately reduce dependence on imports and improve the food security
situation in Egypt.

4. Reduce waste by introducing new technology in the production, marketing, and storage of wheat
(construction of silos with large storage capacities and high efficiency).

5. Canceling in-kind support on bread, and converting it into cash support, and this system requires a
societal vision towards the system in terms of societal consensus on it, determining the deserving
groups of low incomes, and determining the different levels

6. Formulate mechanisms for the application and adoption of the proposed flour mixture options.

7. Reliance on locally produced high-yielding barley varieties that can be easily ground in wheat mills.

8. Exploit savings from wheat imports and bread subsidy bills to finance expansions in barley and
sorghum production areas.

9. Follow the instructions provided by the Food Technology Research Institute regarding the method of
preparing the dough and the packaging method.

10. Since the areas and quantities currently produced of barley and sorghum are insufficient to generalize
the mixing process at the state level with the proposed blending options, it is recommended to start
applying the mixing process in the governorates where the cultivation of each crop is spread as a first
stage, and then increase the number of governorates with the gradual expansion of cultivated areas.
Therefore, it is proposed that the first phase target the mixing of barley flour with wheat flour in the
governorates of Marsa Matrouh, New Valley, North Sinai, South Sinai, Minya, and Ismailia. Sorghum
flour was mixed with wheat flour in the governorates of Fayoum, Sohag, Assiut, and Qena.

11. The study recommends the use of barley flour, sorghum, and white corn as a partial alternative to
wheat flour in strengthening bread products, as it increases the nutritional and functional value and
reduces the estimated cost of a loaf of municipal bread.
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