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ABSTRACT 

 

 This paper is concerned with economic, social and political conditions play an important role in affecting 

the food security of Nations that reflected on agricultural development, food safety requirements and the 

consequent advocacy of alternative cultivation. It suggests some alternative policies to reduce the gap between 

production, consumption and agricultural economic development in Egypt which attract foreign investments. 

The economic study of the cultivation of the quinoa plant could solve the problem of food security in Egypt and 

reduce food poverty gap. The food poverty gap has related with many variables.  It is suggested to apply the 

binary logistic regression (forward linear)using SPSS program to determine which the variables are significant. 

The suggested measure of the weighted arithmetic mean is used to measure the food poverty gap in a sample 

size of individuals in the urban and rural areas in the governorates of Egypt in the year of 2008/2009.  

 

Key words: food-poverty-gap, quinoa plant, food-security, self-sufficiency, the suggested weighted arithmetic 

mean. 

 

Introduction 

 

 Most developing countries, including Egypt face serious challenges in the process of achieving national 

food security at the level of strategic crops, at a time when environmental degradation and depletion of natural 

resources. Agricultural potential varies considerably among countries, but the natural resources in these 

countries are suffering from severe stress caused by large obstacles such as low rainfall, irregular, the scarcity of 

arable land and the fragmentation of holdings. The land has deteriorated significantly as a result of soil erosion 

and salinity, overgrazing and desertification, and all this forms a danger on the sustainability of food production. 

Food security, as defined by the Food and Agriculture Organization, is for all people at all times to adequate 

food, safe and nutritious food to meet their. The definition of food security has three dimensions of the 

availability of supplies, stability and accessibility. Overall, it means the availability of adequate quantities of 

food, the availability of adequate food supplies to meet consumer needs. The stability of supplies indicates to 

reduce the likelihood of food consumption in the difficult seasons under consumption requirements. The 

possibility of getting supplies refers to the fact that even in the case of abundant supplies much of the population 

remain hungry because they are poor and unable to produce or purchase the food they need. Moreover, even if it 

was possible to meet the food needs through the exploitation of non-renewable natural resources, or the 

deterioration of environmental conditions, there is no guarantee of food security in the long run. So the food 

security is one of the main challenges in Egypt, despite the availability of natural resources of land, water and 

human resources, agriculture did not achieve the targeted increase in production to meet the demand for food, 

and the gap of food  is increasing and became the country imports more than half of its major food 

commodities. The increased interest, the State to provide their food needs in the wake of the global food crisis 

acute that peaked in 2008 and represents the doubling of prices of major food commodities, shrinking imports, 

prompting the country to take extraordinary measures , such as support food prices rationing export of some 

food commodities , the abolition taxes on some imports ,increase wages , and many of the economies of the 

Arab world was achieved growth rates are similar and almost beyond global averages. 

 Countries such as Egypt , Jordan, Lebanon , Oman, Sudan, the average growth rate of 6 % between the 

years 2005 and 2010, in addition to Syria , Tunisia and Libya , which has nearly 5 % average growth rate during 

the same period . The poverty rates in the Arab countries is less than many countries in Asia and South America, 

although it warned many experts of the slow pace of economic diversification and job creation, social inequality 

and food insecurity , which represent the most important challenges facing the Arab world as a whole and not 

Egypt only(see Ibrahim AhmedSaid 2011).The food crisis serious is now afflicting peoples in developing 

countries , where most of the hungry and malnourished of the world population and which produces more than 

two-thirds of the world about a third of its food - and this imbalance threatens to worsen in the next ten years 

and we are in the century atheist century - is not limited to being charged effects of serious economic and social 

, but also pose a serious threat to the most important principles and values associated with the right to life and 
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human dignity , and enshrined in the Universal Declaration of Human rights, because the elimination of hunger 

and malnutrition , are common objectives for all nations. 

 

Some Previous Studies: 

 

 Krigbaum (2011) point out that Quinoa is an indigenous crop of the Andean range of South America which 

processes significant nutritional characteristics with a high protein level and balanced amino acid. The fact that 

quinoa can only be produced at high altitudes to maintain its nutritional profile has kept Quinoa from being 

produced around the world as the tomato and potato which were also developed in the Andean Region of Peru 

and Bolivia. The Andean region of Peru is one of the poorest regions of the country with few viable sources of 

income available to the local people. To support these populations and expand sustainable incomes government 

and aid agencies have been working to find markets for the few crops that can be produced in this region. 

Through a cooperative effort between businesses in Peru and the USA with support of USAID, Care and the 

Government of Peru, a “new” variety of quinoa was discovered which has unique characteristics which allows it 

to be fill a different market niche than conventional quinoa. This variety has since been multiple and provides 

sufficient volume for commercial markets in the USA. In fact demand still exceeds supply with continue efforts 

to expand available seeds while continuing to support the market. This example illustrates the strength of 

development efforts when coupled with industry from the start of the program. The private sector identified the 

opportunity and the development community helped by providing the in-country support necessary to overcome 

the hurdles of developing a new crop with existing resources. 

 

Best Practices: 

 

 There are several essential ingredients for the successful export of red quinoa from Peru to distributor in the 

United States. These ingredients are important to consider for replication elsewhere. 

1. Demand driven: Export of red quinoa was ultimately successful because a buyer in the United States viewed 

it as a potentially profitable venture and submitted a purchase order to a Peruvian quinoa processor accordingly. 

USAID/PRA facilitated the process through strategic interventions to lower initial transaction costs and reduce 

the risk incurred at each level of the market chain. 

2. Cooperation: The private sector worked with USAID/PRA and NGOs to build synergies based on mutually 

beneficial interests. 

3. Start with buyer: At an early stage Quinoa Corporation became the driving force for the development of the 

whole market chain. Because it was the buyer, it had an interest in what the final product would look like and 

therefore an incentive to invest and collaborate actively. 

 Ofstehage (2012) pointed out that the food crisis experienced in Altiplano of Bolivia 2008 has contributed 

to deepening the debate about food security and the right of people to define their own food systems. The Food 

Sovereignty concept, launched nearly 2 decades ago, is an attempt to address related issues within an integrated 

framework. However, the concept still needs to be more fully developed before it can be applied in a practical 

and sustainable way. The Government of Madrid developed a conceptual framework integrating:  

(a) A legal dimension, regarding the obligations that governments have towards their own citizens to ensure 

access to food at the individual level and access to resources at farmer level  

(b) A policy dimension, regarding the role of public policies in safeguarding and effectively promoting local 

food systems; and 

(c) A capability dimension, regarding the effective role that stakeholders (farmers, processors, and other food 

value chain actors), play in food chains at both local, national and/or global level. 

 As a way to test this conceptual framework, the government of Madrid currently carrying out research in 

Bolivia, focusing on the case of quinoa real. Quinoa, which is a formerly underutilized crop, which has over the 

last decade or so been experiencing a dramatic increase in production, including for export (>US$80 million in 

2012).Drawing on survey results of 100 households located around the Salar (salt flats) de Uyuni in southern 

Bolivia, home of the most quinoa real production in the world, an analysis is undertaken relating to the impact 

of the quinoa export boom on quinoa farmers. This analysis is based on a number of key livelihood, 

environment and development indicators i.e. financial, human development, food security, environment and 

biodiversity conservation and cultural identity indicators. Trade-offs and linkages with the aforementioned 

dimensions are being identified. Preliminary results show that the increased private incomes generated from 

quinoa production has permitted families to make investments to improve their living conditions (e.g. education, 

construction of new houses and sanitary services). The observed changes in dietary patterns, characterized by a 

reduction of quinoa consumption seems to have been compensated by better access to classes of foods 

previously poorly accessible (e.g. fruits and vegetables). Such changes were also found to be strongly related to 

broader changes in cultural and food preferences. The results additionally indicate that risks associated with the 

growth of quinoa are largely related to the overexploitation of the natural resource base (land) and associated 
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conflicts related to its appropriation (sometimes generating intergenerational conflicts). Currently, producers 

seem more vulnerable to risks typically associated with new production systems where fallowing does not occur 

(e.g. resulting in increased risk of pest and disease attacks). Inequalities among farmers also seem to be 

increasing within communities, at least as evidenced by tractor ownership. Interviews with agro-industry actors 

(both private firms and producers associations) and importers have also been realized in order to explore food 

sovereignty issues related to the governance of value chains and possible changes in power relationships along 

the chain that may affect producers‟ wellbeing. 

With reference to the legal, policy and capability dimensions, we note: 

• The initial process of upgrading by producers (due essentially to the organizational work of producer 

associations) permits the attainment of some basic livelihood improvements, although their overall position in 

the value chain is weakened as the chain becomes more demand-side driven: 

• While the structure of the agro-industry sector permits the exploitation of opportunities deriving from high 

foreign demand, it seems to be unable to cope with new emerging threats. The risk is that quinoa production 

becomes an unsustainable “extractive activity”. 

 During recent years, Bolivia has developed a legal framework within which to address food security and 

sovereignty issues (food security issues have been incorporated in the constitution and a number of laws 

explicitly have the goal of promoting food sovereignty), although there remains a lack of effective policy to 

promote the attainment of such goals, with a preference still being accorded to other export crops (especially 

soya). Moreover, there remains a lack of agreement amongst private actors regarding public policy goal 

definition (e.g. with regard to domestic quinoa market development). Renewed coordination among private and 

public actors is needed to more effectively reconcile the multiple dimensions of the food sovereignty concept. 

 Saha (2011) used binary logistic regression model to analyse the school examination results (scores) of 

1002 students. The analysis is performed on the basis of the independent variables viz. gender, medium of 

instruction, type of schools, category of schools, board of examinations and location of schools, where scores or 

marks are assumed to be dependent variables. The odds ratio analysis compares the scores obtained in two 

examinations viz. matriculation and higher secondary. 

 

Problem of the Study: 

 

1 - Population in Egypt will reach 128 million in 2050 and to about 105 million people in 2030, according to 

estimates by the sites follow the population growth in the world's (Geo-hive). The food gap Egyptian exceed 

55% with rates 70% for wheat and beans , 99% of the lentils , 88% for edible oils, 32% of sugar , 50% for corn , 

meat, fish , butter, milk , and almost does not achieve self-sufficiency except in vegetables, fruits, rice with 

monitoring the defect in the cultivation of cotton between what you need and what we sow varieties of export is 

not fit to our factories and suppose that it would not occur fundamental changes in income levels during the 

eighteen -years-old coming affect the pattern and rate of food consumption in Egypt or the occurrence of 

agricultural renaissance influential to the development and cultivation of varieties of high productivity of the 

various seed crops or strategy to solve the crisis of fertilizers and pesticides fully and in light of the fortune of 

this vital sector of poor planning for the future(see Nader Noor din Mohammad 2012). 

2 - Reflected the absence of a negative impact on food security, development and this is reflected in a reduced 

ability to work , exposure to diseases , the transfer of child malnutrition , low school performance and lack of 

investment. So the entire country‟s economy suffers as a result of the accumulation of these factors that can lead 

to a negative impact on the overall performance of the economy.  

3 - To achieve food security through comprehensive development requires a balance between government 

intervention and the intervention of the private sector. History has confirmed that none of the sectors to work 

alone in the face of the challenges of economic development effectively. 

 

The Aim of the Study: 

 

 Study of the economics of the quinoa production compared with other strategic crops in order to contribute 

shall light on the cultivation of a new plant it is possible to contribute to the achievement of food security for the 

population and reduce the gap of food poverty in Egypt. 

 

The Hypothesis of the Study: 

 

 The problem of food can be faced to reduce the gap of food poverty in Egypt during the expansion of the 

production of agricultural commodities have a new high nutritional value, income check and replace other crops 

or be a supplement and a promising future. 
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Methodology of the Study: 

 

 Methodology of the study is the analytical method, through the analysis of the economics of data, 

information from various sources that are related to research, analysing the problem of the research and its 

dimensions and characteristics through the use of references Arab and foreign Web sites and the available data 

related the subject under study. 

 

Study Plan: 

 

The first topic: development and food security. 

The second topic: some developmental policies to achieve food security for the population in Egypt. 

The third topic: the economic study for the production of grain quinoa to achieve food security for the 

population and reduce the gap of food poverty in Egypt. 

 

The First Topic: Development and Food Security: 

 

 The issue of food security and self-sufficiency are closely linked to poverty and development rates. 

However, the relationship of the development of food security is a negative relationship, so that the 

development would contribute to the achievement of food security, and is considered one of the elements to 

achieve the overall development process. The high population growth rates slows down the achievement of food 

security in Egypt, the up normal increase in the population, the pressure of worker population on natural 

resources, the increasing demand for agricultural commodities and food products . Besides pests, diseases of 

plants and animals, desertification and other phenomena that related to the natural resource base that resources 

include land, water, air, climate, genetic resource and non-renewable energy and poor development of the 

agricultural sector. From the most important challenges facing the development of the agricultural sector as the 

basis for the overall development is crawling increasing population from the countryside to the cities, as well as 

support the current policy. We also suffer from a low level of productivity, all of these would negatively impact 

on the achievement of food security. However the problem of food security in Egypt is part of the global food 

security. This section shows the orientations of the international community on the issues of development and 

food security, then we will follow a declaration on strategies for poverty reduction and food security, finally we 

will clarify some of the difficulties that stand in front of development that lead to threaten food security in 

Egypt. 

 

1. Orientations of the International Community on the Issues of Development and Food Security: 

 

 The heads of the governments and the countries have approved on the “Rome Declaration on Food 

Security” which includes seven commitments can be summarized as follows(see http://www.napcsyr.org/dwnld-

files/proceedings/ar/11_food_security_ar.pdf): 

- Enable the political climate, social and economic to rid of poverty and the achievement of lasting peace. 

- Everyone can get sufficient, nutritious food and proper for effective use. 

- Food, agricultural policies and rural development policies sustainable. 

- Food, agricultural trade and overall trade policies conducive to achieving food security for everyone. 

- Prevent the occurrence of emergency, preparedness and encourage the restoration of activity, rehabilitation, 

development and the ability to achieve future needs. 

- Public and private investment to support human resources, sustainable food, agricultural systems and rural 

development. 

- Implementation, monitoring and follow-up action plan. 

 In this regard, we refer to the Egyptian government that has been drafting those commitments with a high 

level of generality. So we can divide each of them into a series of objectives and actions that summarize the 

areas of intervention and form an integrated set of harmonized guidelines. 

 

2. Strategies for Reducing Poverty and Food Insecurity: 

 

 These strategies include two main elements: 

- Increasing investment in human resources: education, health, cleanliness, community development. 

- Strengthening the capacity of the poor and food-insecure access to have a wide range of resources, including 

land, water and capital. The problem is that the gap Egyptian food will increase at rates ranging between 25-

30% in 2030, and twice this in 2050 which exhaust a large part of the Egyptian economy in the face of rising 

food prices periodically during the climate change and its impact on the lack of global production, depletion of 

oil, higher prices and thus high prices of maritime transport of food crops.  The world's population will reach to 
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9 billion people in 2050 and about 8 billion people in 2030 compared to enumerate 7 billion currently threatens 

the shortcoming in food in global markets as a result of consumption in the producing countries in because of 

the increase in population so we import what exceeds their needs (see D. Nader Noor din Mohammad 2012).The 

future of Egypt's national security is related to the interest of the agricultural sector, securing water resources in 

cooperation with the Nile Basin countries and increase allocations of Research National to produce varieties of 

safe food instead of importing modified genetically ones which devastating to the health of human beings. It 

now threatens the inevitability of agricultural expansion, whether in Egypt or Sudan and the Nile Basin 

countries to secure the future of food security in Egypt. 

 

3. Some of the Difficulties which are an Obstacle to Development and Lead to the Threat of Food Security in 

Egypt: 

 

1. It is expected increasing in grain prices with the increase in world cereal production, which leads to the 

difficulty of covering the growing demand for grain in the world, pushing grain stocks to decline and prices to 

rise naturally. 

2 - Egypt and the Arab countries will face the same problem of global challenges of the failure of global 

economic beside major losses of Arab economies after the revolutions, which amounted to 75 billion dollars, as 

well as the continuing crisis, grain prices due to climate change, environmental producing countries and 

exporting of grains, especially as the Arab countries produce 47 million tons of grain annually. The ratio ofself-

sufficiency is 45%asthe ratio in Egypt (seehttp://www.egynews.net/wps/portal/news?params=154526). 

3. The foreign trade deficit of Arab agricultural ranging from 35-40 billion dollars, especially in the grain group 

in 2008 after the high increase in the prices of food commodities, especially grain topping imports of Arabic 

food which increases the yield of the schemes and ambitions of countries exporting food to bite which are 

headed by America and the Zionist entity (see Talaat Zayed Secretary 2008). 

4. The large gap between production and consumption. For the oil we import 95% of the consumption about 1.3 

million tons, of which 996 thousand tons of ration cards and the rest for the free market. The government buy 

items imported than the private sector about 1.3 million tons of imported wheat flour. We can say that the size 

of the annual consumption of wheat in Egypt up to between 16-17 million tons. The individual consumes 180 kg 

of wheat a year that equal to twice the rate of global consumption, which ranges between 70-90 kg. The reason 

for the increased rate of consumption returns to the Egyptian overlap between the human and animal food. So 

that the supported bread is used as food for animal and poultry change Egyptian style food (see 

Mahmoud Mourad 2012). 

5. Because of the importance of wheat in the food the government is keen on a strategic reserve that is available 

for the consumption of at least six months.  Some other items including: rice we are maintaining the water 

consumed by its agriculture we grow only 1.7 million acres which is supposed to produce enough 

consumption. But traders managed, despite the decision to prevent the export of smuggled abroad illegally to the 

extent that news agencies such as Reuters, said that Dubai and the Gulf markets are crowded with Egyptian 

rice. So the government distributes the cards of imported rice. There are many monopolies in the rice trade. 

6. In order to achieve the self-sufficiency of wheat the government must plant at least five million acres of 

wheat but we cannot do that because the whole area of agricultural land is about 8.4 million acres more than two 

million acres grown fruits and vegetables. On the other hand the new land did not add much to the strategic 

crops since most of them have been cultivated with fruit trees and vegetables. Therefore, we grow each year 

about three million acres since the wheat grown in the Tri-Cycle. But while the progress and expansion of 

agriculture, there is an integration between the grains. The Egyptians were previously used corn in the 

manufacture of bread. We need to find alternatives to other crops to give nutritional values appropriate for 

individuals.  

7. The government was able to produce 35 Arab acres of corn in many areas.  However, the issue is different 

according to the possibilities in the Netherlands. For example, rate of consumption of irrigation water reaches to 

2 liters of water per gram of tomatoes. While consumption in Egypt up to 180 liters. In Netherlands acre 

agriculture production in greenhouse up to 200 tons and modern techniques to 400 tons while the average 

production in Egypt about 13 tons/acre.  In Egypt we consume 85% of agricultural water with efficiency up to 

45%, while the modern irrigation systems raise the efficiency to 95%.  The loss of wheat up to 25% during the 

transport (see AliIbrahim 2011).The World Food Program says that 28% of a loaf of bread does not go to the 

Egyptian consumer, i.e. 40% of the quantities of wheat go unconscious in some way or another. Hence, the 

quest for self-sufficiency cannot be achieved only by increasing the cultivated area, but also by the prevention of 

waste and the rationalization of support.  The support mechanisms do not have corruption and protected by 

beneficiaries.  (see seminar on food security 2011). 

8. The outcome of Egypt's exports in 2011 from agriculture and agro-processing amounted up to 28 billion 

pounds with an increase of 15% from the year 2010.  Consequently, the gap between what we produce and 

http://www.egynews.net/wps/portal/news?params=154526
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import them for domestic consumption of food can be treated over five years to increase exports of agricultural 

production and processing for parallel or increase the value of what import them. 

9.  The consumption of food commodities affected by the entry of individuals, the spread of poverty, policies to 

reduce it, the prices of goods, support policies directed at consumers, the presence of food rationing system, 

social and regulatory factors that include dietary patterns of the population, educational, professional levels, 

cultural levels, nutritional awareness and guidance consumer, nutrition education, the nature of the activities of 

import and export. Finally, there are determinants of food distribution, including the characteristics of 

agricultural production, marketing, policies, programs, methods of food production, processing methods, 

preparation of food commodities, the proliferation of outlets control policies on the quality specifications of the 

strength and activity of consumer protection associations. 

10. Egypt is considered as an importer of food, as well as the receptor for aid grain annually, since the rate of 

dependence on abroad for more than 43% as rising per capita aid for the grain after that was about 30% during 

the nineties on the rise year after year, and the index ratio of payments food imports to export earnings up to 

19% making it fall between dependence and independence diet (see Rania Droubi 2008). 

 It is noticed that the economic, social conditions and political situation play an important role in influencing 

the food security of nations, it is reflected on agricultural development, food safety requirements and the 

consequent call to cultivate alternative (see Fathi Sayed Farag 2007). 

 In order to reduce the gap between production and consumption the researcher offers some development 

policies to achieve economic development agriculture in Egypt and attract foreign investment agricultural 

especially, a policy for the production of alternative agricultural crops which include planting new varieties of 

plants and biodiversity to provide study economical to cultivate the plant could contribute to solving the 

problem of food security in Egypt and reduces the food poverty gap. This project transfers technology of 

growing grain quinoa from exporting countries to Egypt which shows the nutritional value, the cost of 

production and profits or the expected return of cultivation, whether it was returning socially or economically. 

 

The Second Topic: Suggesting Some Developmental Polices to Achieve Food Security in Egypt: 

 

 There are many development policies to achieve food security in Egypt, but during the growing population 

and increasing rates of food poverty the researcher suggests to activate these policies with the direction of the 

policy of the production of alternative agricultural crops to the essential crops in order to contribute to solve the 

problem of food security not only in Egypt, but also in countries that suffer from the lack of food .Researcher 

suggests policies as the following:  

 

First: the Policy of Self-Sufficiency: 

 

 The term self-sufficiency is a country that relies on its own potential for the needs of the consumer and 

investment goods, in order to reduce the level of political and economic subordination of other countries, and 

thus achieve a higher degree of autonomy in its decisions and its international and domestic. Self-sufficiency 

does not mean in any way to stop or cut off trade with other countries, but the preparation, insurance terms and 

conditions of internal and national to achieve higher profitability for economic exchange through the channels of 

international division of labour, the desire to develop local production quantitatively and qualitatively. Thus 

achieving the level of satisfaction of qualitative and quantitative highest needs of the consumer and investment 

for the citizen‟s .On the other hand this new situation leads to a rise in the level of economic and social welfare 

in general. Achieving self-sufficiency is one of the economic development policies under which any country 

that is trying to dispense the imports from other countries by relying on local products, instead of foreign 

products, to satisfy consumer needs of various goods and services. The importance of this policy can be shown 

in time of war, where you cannot import goods from abroad because of the difficulties and risks involved with 

shipping operations across the seas, and in the case of a potential off that we can benefit from its use in the 

production of similar goods for imported goods. Even if their national prices initially higher than analogues 

prices of imported goods, or in the case of underdeveloped countries that seek to manufacture in order to benefit 

from the surplus population in the agricultural sector. A surplus that hang disruption convincing, which can be 

withdrawn from the field of agriculture to industry to fall below the total agricultural output. 

 

Self-sufficiency ratios for the most important food crops in Egypt: 

 

 The index of self-sufficiency is one of the important indicators for many of the developing countries in 

particular, that demonstrates the ability of countries to provide adequate food to their countries of domestic 

production, and the ability of these countries to achieve high levels of self-sufficiency, particularly for 

commodities key strategic and foremost grain. So the one of the first tasks and priorities for agricultural 
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development in developing countries, including Egypt and Iraq in particular is to achieve self-sufficiency as an 

essential step for achieving food security, economic, political and social. 

 In spite of Egypt was one of the countries world-class importer net for food, but it managed thanks to 

agricultural development process initiated since the seventies of the last century to achieve the rates of good 

self-sufficiency of food crops, which amounted to some degree of safety. 

 
Table 1: Self-sufficiency ratios for most food products for 2013. 

Animal Production Plant Production 

Self-sufficiency ratio% Details Self-sufficiency ratio% details 

77.81 Red meat 71.8 Grain group 

100.03 White meat(*) 58.9 wheat 

82.5 Fish 58.2 corn 

100.69 Eggs 122 rice 

87.67 Dairy products 45.7 Legumes 

  17.2 oils 

  78.4 sugars 

  111.21 potatoes 

  102.97 fruits 

  102.61 vegetables 

Source:  prepared by the researcher on the basis of: Statistical Yearbook-the Foodand Agriculture Organizationin 2013. 

 

 Table (1) shows that a group of fruits and vegetables reached to the degree of self-sufficiency. While there 

is a deficit in the rest of the food groups varies from one group to another. The deficit will be found for each of 

animal products, especially red meat, dairy products and fish. While a deficit is dangerous for food groups that 

make up the food for the poor such as wheat, corn, oils, sugars and legumes. While the self-sufficiency is 

achieved in rice, potatoes and eggs. 

 From the above it is clear that the process of agricultural development in Egypt has succeeded in achieving 

self-sufficiency in some commodities and Egyptian food products. Also it is able to access the degree of safety 

for some other agricultural products, but for the most important strategic goods namely (wheat - corn - rice) the 

self-sufficiency of wheat, corn had improved after the initiation of the policy of agricultural development, but it 

is still below the required level despite its recovery compared to previous years, where self-sufficiency in wheat 

in 1982 was (27.3%), in 1992 the amount was (49.1%) and in 2002 amounted to(51.3%) (See central 

administration of the agricultural economy of Egypt). 

 

Study the Gap between Production and Domestic Consumption of Wheat: 

 

 Despite an increase in the area planted with wheat where the amount of it is about 3,096million 

acresin2012/2013.Despite the increase in productivity per unit area up to22 Ardebsaver age year and total 

production (up during the same year to 9.5 million tons) there are still a gap of 40% of the need of kidney 

annually. Table 2 shows the amount of cultivated area and production of wheat in Egypt. 

 From table 2 it is found that the cultivated area of wheat in 2012-2013 increased by 220% as compared to 

1981. Also we find that the quantity produced in the same period have risen by490% this means that the ratio is 

multiplied five times. But we find that the population in 1981record43.3 million people in 2014with the 

beginning of record growth rate of the population85 million, an increase of almost197%. It is an evidence that 

there is a gap between the amount produced and the amount consumed. It is believed that this gap is due to the 

increase in per capita consumption of 190-200 kg per year. 

 
Table 2: The cultivated area and the amount of production of wheat in Egypt (1981-2013) 

Year The quantity produced in tons Acreacreage 

1981 1.938.327 1.410.792 

1982 2.016.992 1.384.598 

1983 1.996.000 1.319.710 

1984 1.815.176 1.178.180 

1985 1.872.000 1.195.200 

1986 1.928.000 1.216.800 

1987 2.721.000 1.384.800 

1988 2.838.000 1.433.640 

1989 3.182.000 1.545.410 

1990 4.268.049 1.971.122 

1991 4.482.523 2.233.684 

1992 4.617.997 2.109.230 

1993 4.832.598 2.189.577 

1994 4.437.055 2.128.680 

1995 5.722.441 2.532.921 

1996 5.735.367 2.441.260 
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Table 2: Continued 

1997 5.849.134 2.507.023 

1998 6.093.151 2.441.476 

1999 6.346.642 2.399.995 

2000 6.564.053 2.483.964 

2001 6.254.580 2.360.978 

2002 6.624.868 2.471.016 

2003 6.8 2.411 

2004 7.2 2.501 

2005 8.1 2.576 

2006 8.3 3.061 

2007 7.4 2.714 

2008 8.0 2.919 

2009 8.5 2.700 

2010 7.2 2.811 

2011 7.5 2.900 

2012 8.1 2.800 

2013 9.5 3.096.100 

Source: Statistical Yearbook-the Food and Agriculture Organization-different numbers from 2000 to2013. 

 
We find that:  
 
1.The reason for this increase is due to the waste of that amount which is used as a food for animals and poultry. 
Also the reason is attributed to the low price of one kilo of wheat (price kilo subsidized bread 40 piasters - losses 
due to bad loaf of bread product at least one million tons per year) for the price of one kilo of feed which is sold 
in the Egyptian market (4 pounds/kg). This of course stimulates the breeders of birds and animals using 
subsidized bread feed. And losses due to bad loaf of bread product is no less wastage in which one million tons 
per year. 
2.  Losses later harvesting, transportation, storage and milling at least 800 thousand tons per year. 
And the previous analysis by the researcher if there is an alternative to wheat could work on reducing 
consumption, rationalized and benefit the citizens of the wheat we do not need to import wheat from abroad, it is 
considered from the viewpoint of the researcher a solution to that problem. 
 Also, the citizens can make their contributions in this stock which called (Donation) when they gather them 
they can be kept in local stores to be a strategic stockpile locally for emergency response for the region and 
stock local commodity is graded from the village and even store the country. 
We can form strategic reserves of commodities as follows: 

 
1.  Form strategic stocks of wheat: 
 
 Any plan to form strategic stocks of wheat, suffice the needs of national consumption for longer than six 
months to secure the national economy against rising global prices and the occurrence of food crises due to 
lower global production. The expansion of mixing wheat flour, corn flour in the baking industry, and take 
advantage of buying wheat imported by Egypt in the months that have low prices in the world markets, starting 
from June to September each year. The diversify of the sources to get the imported wheat from the of renewed 
exporters such as Pakistan, Syria and India, rather than the concentration of the import process in the markets of 
Europe and the United States. Tighten the bakery to reduce the phenomenon of leakage of wheat and bread to 
feed the livestock, poultry, fish, and inform consumers by rationalizing the consumption of wheat to raise the 
proportion of self-sufficiency of it, especially since the rates of per capita consumption of wheat in Egypt is one 
of the highest rates in the world. 

 
2.Self-Sufficiency in Corn: 
 
 For self-sufficiency in maize crop, we must increase the cultivated area planted with it, the provision of 
production inputs - such as fertilizers nitrogen - at time of need, at reasonable prices, the expansion of the 
experiments load of corn to peanuts and soybeans, the transfer of firewood maize to the diets of animal used to 
feed farm animals and the exploitation of firewood maize in the production of " biogas " as a source of new 
renewable energy. Biogas is a technology rely on anaerobic fermentation of solid waste and liquid to get rid of 
farm waste in a safe and healthy method to protect the environment from pollution. In addition to the production 
of methane gas as an energy source. 
 
3.  Rice Self-Sufficiency: 
 
 For self-sufficiency in rice, we must reduce the planting area in the context of water policy aimed at 
rationalizing the use of water resources, the dissemination of seeds of improved new high-throughput, and short-
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cycle be available to farmers, expand the use of method of rice cultivation sapling to provide about 20% of 
irrigation water with the expansion of an operation of settlement after water immersion instead of levelling dry 
to reduce the loss of irrigation water, expand the use of unconventional water resources like water drainage in 
irrigation, and the use of rice straw as animal feed after treated with ammonia or urea, or converted it into 
organic fertilizer industrial chop for soil to increase the content of organic matter, or exploited in the production 
of biofuels. 

 

4. Expansion in the Cultivation of Oil Crops: 

 

 As for oil crops, we must expand the cultivation of oil crops, such as soybean, sesame, peanut, sunflower, 

with cover the shortfall in the production of vegetable oils due to lower production of cottonseed oil. 

 

Third: Marketing Policies and Price: 

 

 Many of the governments use the policy of price aim at directing resources and encouraging producers by 

providing the appropriate conditions for remunerative prices for the product in addition to directing resources to 

optimal use as intended to satisfy the largest sector of people. So they put legislation and administrative 

obstacles to limit the rise in prices of agricultural products. This policy usually has a negative impact on 

producers reflected in the seasons of low production. The country does not interfere with the pricing of 

agricultural products directly, but the lack of wholesale markets and adequate information of production volume 

and prices lead to the emergence of monopolists who determine prices to bring them high profits. 

 

Fourth: Support Policies and Modernization of the Infrastructure of the Agricultural Foundation: 

 

 The most important obstacles facing agricultural development in developing countries is the lack of 

infrastructure for the provision of required and appropriate services for development that does not come except 

through the presence of institutional structure capable of serving the agricultural sector as institutions of 

research, extension, marketing, statistics and agricultural credit, that is associated with the performance of 

ability of the public sector to attract competencies and capabilities, provide good capabilities necessary to 

perform its functions and to avoid deficiencies in their performance. The support of these institutions by the 

country is the most effective support of the inputs, outputs of production and support benefits or consumer 

goods. 

 

Fifth: Policy Addressing Risks: 

 

 The agricultural activity is the most one in danger as a result of some natural disasters, which are difficult to 

control, such as drought, frost, floods, pests, fires and so on. This makes the investment in this area is 

limited. To overcome these risks, some countries have to find a kind of financial wizards on the crop, such as 

insurance against natural disasters versus premiums paid by the insured or the establishment of insurance funds 

by farmers against the falling in prices for agricultural products and the country support this fund. 

 

Sixth: Policy Alternative Agricultural Crops: 

 

 The agricultural policies have largely ignored the important role that should be played by farmers, 

especially, who have small land. It is known that the pressure caused by the development process extremely 

difficult, as it is expected low rate of arable land for the population to be 55% by 2030, and by 2025, 1.8 billion 

people will live in areas suffering from acute water scarcity. And simultaneously, the climate change will 

present supplies of food to the regional and global risk (see Lecture CFS Honour on Food Security 2004). 

Consequently, the dependency will be key to the hundreds of millions of people in developing countries place 

great threat. It is shown in the second section the problems that stand in the way of development and lead to the 

threat of food security in Egypt. Because Egypt is a net importer of food, as well as the receptor for aid grain 

annually, the rate of dependence on abroad is more than 43% as per capita rises after that aid yields about 30% 

during the nineties on the rise year after year, as the percentage of payments that the index of food imports to 

export earnings up to 19%, making it fall between dependence and independence diet. Therefore, the researcher 

believes that it has to be the trend to produce alternative crops for staple crops in order to contribute to solving 

the problem of food security not only in Egypt but also in countries that suffer from the lack of food. 

Agricultural crops that they are promising in the future if it is cultivated in Egypt or in the country that suffer 

from malnutrition is a crop of grain quinoa and so high nutritional value before its economic. 
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The Third Topic: Economic Study for the Production of Grain Quinoa as a Policy Developmental to Achieve 

Food Security for the Population and Reduce Food Poverty Gap in Egypt: 

 

 In this section the researcher Nahed apply the procedure of the binary logistic (forward linear) and calculate 

the weighted arithmetic mean for the data of the sample size of 22002 in the governorates of Egypt in the year 

2009/2010 which are relevant with some variables of the food poverty gap as follows: 

 

First: Calculating the Food Poverty Gap: 

 

 Food poverty gap is affected by many variables. This paper is interested with some variables which they 

are:  the age of the individual is denoted by the symbol,𝑋1, the weight of the individual is denoted by the 

symbol,𝑋2, total actual consumption is denoted by the symbol,𝑋3, the food poverty line for a family is denoted 

by the symbol,𝑋4, household size (family size) is denoted by the symbol,𝑋5 upper poverty line is denoted by the 

symbol,𝑋6, per capita expenditure in the family is denoted by the symbol,𝑋7, lower poverty line is denoted by 

the symbol,𝑋8, ration card (the amount of support the families from the ration card) is denoted by the 

symbol,𝑋9, food subsidies(total food subsides) is denoted by the symbol,𝑋10 , subsides (value of subsides of per 

capita without wheat) is denoted by the symbol,𝑋11 , received subsides (received subsides ration cards items) is 

denoted by the symbol,𝑋12 ,lower poverty line per capita is denoted by the symbol,𝑋13  and food poverty line per 

capita is denoted by the symbol,𝑋14  which are relevant to the poverty. The status of the poverty for each 

individual which consists of two cases (poor and non-poor) is denoted by the symbol,𝑌. 

 To determine the effect of these variables, which constitute the independent variables, on the food poverty 

gap it is suggested to apply the binary logistic regression (forward linear) using SPSS program. It is assumed 

that the status of the poverty for each individual is a binary variable takes the value 1 if the individual is poor 

and the value 0 if the individual is non poor which constitutes the dependent variable. The variables under study 

are standardized by subtracting each variable from its mean and dividing each one on its standard deviation. The 

data which is used in this paper is a sample size of 22002 individuals from the governorates of Egypt in the year 

2009/2010. 

Per capita expenditure in the family is calculated as follows:  

 
Total household consumption

Family size
 

 

Lower poverty line per capita is calculated as follows: 

 
The food poverty line for a family

Family size
 

 

The outputs of the binary logistic regression (forward linear)are summarized in table 3 as follows: 

 
Table 3: Variables in the Equation. 

  𝛽𝑤𝑒𝑖𝑔 𝑡𝑒𝑑  S.E. Wald 𝑑.𝑓. Sig. Exp.(B) 

Step 1a Food poverty line 0.868 0.019 2.173E3 1 0.000 2.383 

 Constant -1.424 0.018 6.074E3 1 0.000 0.241 

Step 2b Actual consumption -47.021 1.463 1.033E3 1 0.000 0.000 

 Food poverty line 22.539 0.699 1.040E3 1 0.000 6.144E9 

 Constant -23.683 0.736 1.035E3 1 0.000 0.000 

Step 3c Actual consumption -117.632 5.473 461.897 1 0.000 0.000 

 Food poverty line 0.448 1.370 0.107 1 0.744 1.565 

 Lower poverty line 55.805 2.949 358.006 1 0.000 1.721E24 

 Constant -57.974 2.699 461.377 1 0.000 0.000 

Step 4c Actual consumption -117.639 5.473 462.020 1 0.000 0.000 

 Lower poverty line 56.259 2.617 462.067 1 0.000 2.709E24 

 Constant -57.965 2.698 461.512 1 0.000 0.000 

Step 5d Actual consumption -117.607 5.465 463.160 1 0.000 0.000 

 House hold size -0.898 0.372 5.815 1 0.016 0.407 

 Lower poverty line 57.077 2.659 460.780 1 0.000 6.138E24 

 Constant -57.913 2.694 462.181 1 0.000 0.000 

Step 6e Actual consumption -117.697 5.426 470.594 1 0.000 0.000 

 House hold size -1.157 0.389 8.859 1 0.003 0.314 

 Upper poverty line -3.253 1.090 8.915 1 0.003 0.039 

 Lower poverty line 60.582 2.997 408.518 1 0.000 2.045E26 

 Constant -57.941 2.674 469.417 1 0.000 0.000 
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Table 3: Continued 

Step 7f Actual consumption -118.188 5.454 469.581 1 0.000 0.000 

 House hold size -1.127 0.387 8.485 1 0.004 0.324 

 Upper poverty line -3.913 1.148 11.611 1 0.001 0.020 

 Lower poverty line 61.365 3.053 404.007 1 0.000 4.474E26 

 Total subsides for ration cards food 

items 

0.223 0.108 4.282 1 0.039 1.250 

 Constant -58.191 2.689 468.214 1 0.000 0.000 

Step 8g Actual consumption -118.558 5.489 466.527 1 0.000 0.000 

 House hold size -1.123 0.392 8.193 1 0.004 0.325 

 Upper poverty line -3.950 1.121 12.419 1 0.000 0.019 

 Lower poverty line 61.664 3.083 400.041 1 0.000 6.028E26 

 Total subsides for ration cards food 
items 

0.478 0.147 10.640 1 0.001 1.613 

 Total food subsides - 0.434 0.171 6.450 1 0.011 0.648 

 Constant -58.363 2.705 465.357 1 0.000 0.000 

Step 9h weight 0.317 0.146 4.724 1 0.030 1.373 

 Actual consumption -119.291 5.522 466.606 1 0.000 0.000 

 House hold size -1.173 0.394 8.868 1 0.003 0.309 

 Upper poverty line -3.905 1.125 12.058 1 0.001 0.020 

 Lower poverty line 62.008 3.089 402.845 1 0.000 8.508E26 

 Total subsides for ration cards food 

items 

0.514 0.149 11.910 1 0.001 1.672 

 Total food subsides - 0.430 0.171 6.363 1 0.012 0.650 

 Constant -58.752 2.724 465.154 1 0.000 0.000 

a. Variable(s) entered on step 1: food poverty line. 

b. Variable(s) entered on step 2: actual consumption. 
c. Variable(s) entered on step 3: lower poverty line. 

d. Variable(s) entered on step 5: house hold size. 

e. Variable(s) entered on step 6: upper poverty line. 
f. Variable(s) entered on step 7: total subsides for ration cards food items. 

g. Variable(s) entered on step 8: total food subsides. 

h. Variable(s) entered on step 9: weight. 
 

 From table 3 at step 1 it is noticed that the variable food poverty line is the most effective variable on the 

poverty gap. At step 2 the variable actual consumption is the most effective variable which is added to the 

previous variable food poverty line. At step 3 the variable lower poverty line is the most effective variable 

which is added to the previous variables actual consumption and food poverty line. At step 4 the variable actual 

consumption and lower poverty line are the most effective variables. At step 5 the variable house hold size is the 

most effective variable which is added to the previous variables actual consumption, and lower poverty line. At 

step 6 the variable upper poverty line is the most effective variable which is added to the previous variables 

actual consumption, household size, and lower poverty line. At step 7 the variable total subsides for ration cards 

food items is the most effective variable which is added to the previous variables actual consumption, household 

size, upper poverty line and lower poverty line. At step 8 the variable total food subsidies is the most effective 

variable which is added to the previous variables actual consumption, household size, upper poverty line, lower 

poverty line and total subsides for ration cards food items. At the last step the variable weight is the most 

effective variable which is added to the previous variables actual consumption, household size, upper poverty 

line, lower poverty line, total subsides for ration cards food items and total food subsidies. The variables in the 

last step constitute the regression model for the binary logistic.  

The regression model for the resulting variables is obtained as follows: 

𝑌 = −58.752 + 0.317 weight − 119.291 actual consumption − 1.173 household size − 3.905 

 upper poverty line + 62.008 lower poverty line + 0.514 

 total subsides for ration cards food items − 0.43(total food subsides) 

Then the odds are obtained as follows:𝑜𝑑𝑑𝑠 = 𝑒𝑦  

 The significance of the coefficients is determined by a “Wald test.”  Wald is χ
2
 with 1 𝑑. 𝑓.and equals a two-

tailed 𝑡2with 𝑝-value exactly the same. The steps of the Wald test is as follows: 

1. The null and the alternative hypotheses are as follows: 

𝐻0:𝛽 = 0   𝑣𝑠   𝐻1:𝛽 ≠ 0 

2. Determining the level of significance of the test to be𝛼 = 0.05. 

3. Determining the critical value for the chi-square to be𝜒2 0.05,1 = 3.84. 

4. The test statistic is as follows:
𝛽 −𝛽0

𝑆.𝐸.
 

5. Making decision about the null hypothesis 

 The results of the Wald test for the resulting variables from applying the binary logistic are summarized in 

table 4 as follows: 
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Table 4: The results of the Wald test. 

The coefficient 𝛽𝑤𝑒𝑖𝑔 𝑡𝑒𝑑  𝑆.𝐸. Wald The decision 

weight .317 .146 4.724 Reject the null hypothesis 

Actual consumption -119.291 5.522 466.606 Reject the null hypothesis 

Household size -1.173 .394 8.868 Reject the null hypothesis 

Upper poverty line -3.905 1.125 12.058 Reject the null hypothesis 

Lower poverty line 62.008 3.089 402.845 Reject the null hypothesis 

Total sub sides for ration cards food 

items 

.514 .149 11.910 Reject the null hypothesis 

Total food subsides -.430 .171 6.363 Reject the null hypothesis 

 

 From table 4 the calculated values of the Wald test for the variables which constitute the regression model 

are compared with the critical value 3.84 at the level of significance𝛼 = 0.05. Since the calculated value for the 

Wald test is greater than thecritical value 3.84 then null hypothesis for these variables is rejected. 

Foster and Greer and Thor Buick (1984) suggested a comprehensive measure of poverty which is given by: 

𝑝𝛼 =
1

𝑛
  

𝑥 − 𝑦𝑖
𝑥

 
𝛼

𝑞

𝑖=1

 

where 

𝛼: Non-negative and its value is greater than 1 which reflects the degree of interest in the welfare of the 

poorest of the poor community 

𝑞:No. of the poor 

𝑥: Represents the poverty line 

𝑦𝑖 : Income or expenditure of the individual or family number 𝑖 
It is noticed that when 𝛼 = 0the measure of poverty takes the following form: 

𝑝0 =
𝑞

𝑛
=

no. of poor

Total population
 

This measure is used to measure the proportion of the poor 

when 𝛼 = 1the measure of poverty takes the following form: 

𝑝1 =
1

𝑛
  

𝑥 − 𝑦𝑖
𝑥

 

𝑞

𝑖=1

 

 This measure is used to measure the poverty gap, which measures the depth of poverty and this index 

indicates to the amount of resources or conversions required to rise poor families above the poverty line. 

 

Steps calculate the food poverty line: 

1. Determine the extent necessary of the caloric needs of each family installed by age and gender, and the 

following table shows the calorie requirements stipulated by the World Health Organization, which 

distinguishes between the 13 age groups by type in urban and rural areas.  Calorie needs of individuals over the 

age of 18 years depends on the weight and type of activity that he is engaged individual. 

 
Table 5: Calories needed by an individual in both urban and rural areas. 

Rural Urban  

Female Male Female Male Age Groups 

820 820 830 820 < 1 

1150 1150 1150 1150 1 – 2 

1350 1350 1350 1350 2 – 3 

1550 1550 1550 1550 3 – 5 

1750 1850 1750 1850 5 – 7 

1800 2100 1800 2100 7 – 10 

1950 2200 1950 2200 10 – 12 

2100 2400 2100 2400 12 – 14 

2150 2600 2150 2600 14 – 16 

2150 2850 2150 2850 16 – 18 

2750 3500 2500 3152 18 – 30 

2750 3400 2500 3050 30 – 60 

2450 2850 2200 2600 60<  

 

2. Determine the food basket of reference any amounts that correspond to the behaviour of food for the poor - 

less than 20-40 % spenders - , by assessing the calories contained in each type of food the amount of calories 

generated from these quantities are calculated by and these quantities of the food basket are used to estimate the 

food poverty line. 

3. Estimate the cost of calorie generated from the food basket using the price levels prevailing in each region or 

in the years under study. 
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4. The poverty line for each family needs navel = calories * cost price per warming. 

5. The poverty line for each family is calculated according to its size, age, gender composition and place of 

residence. 

when 𝛼 = 2the measure of poverty takes the following form: 

𝑝2 =
1

𝑛
  

𝑥 − 𝑦𝑖
𝑥

 
2

𝑞

𝑖=1

 

This index measures the severity (intensity) of poverty. 

The results which are calculated from the three previous measures for the poverty are summarized in the tables 6 

– 8 as follows: 

 
Table 6: The number of the poor. 

 Mean Standard error Confidence interval Length 

L poor 0.5149532 0.0033694 0.5083489 0.5215575 0.0132 

 

Table 7: The poverty gap. 

 Mean Standard error Confidence interval Length 

Poverty gap 0.2898952 0.120594 0.0535222 0.5262681 0.4727 

 

Table 8: The severity. 

 Mean Standard error Confidence interval Length 

Severity 320.0427 61.45657 199.5834 440.502 240.9186 

 

The suggested measure of the weighted arithmetic meanto calculate the poverty gap in this paper is given by: 

𝑍 𝑤 =
 𝑍𝑖𝑤𝑖

𝑛
𝑖=1

 𝑤𝑖
𝑛
𝑖=1

 

where 

𝑍𝑖 : the standardized variable 𝑖 
𝑤𝑖 : the weight for the 𝑖𝑡variable  

𝑛: the sample size 

These weight are calculated using the following formula: 

𝑤𝑖 =

1
𝜎𝑖

2 

 1
𝜎𝑗

2 
𝑛
𝑖=1

  (See Agresti 1984) 

where: 

𝜎𝑖
2: is the variance for the 𝑖𝑡variable  

𝜎𝑗
2:is the variance for the j𝑡variable  

 The value of the suggested measure of the poverty gap has calculated from a sample of size 22002 

individuals in Egypt.95%Confidence interval is constructed for these data. The results are summarized in table 

9 as follows: 

 
Table 9: The results of the weighted arithmetic mean. 

The value of the suggested measure Confidence interval Length 

−0.000277 −0.0035 0.0035 0.007 

 

 It is noticed that the length of the confidence interval of the suggested measure is shorter than the length of 

the confidence interval for the measure which is referred to Foster and Greer and Thor Buick (1984). 

 

Second:  The economic study for the production of grain quinoa: 

 

 Before declaration of the economic study it must be acquainted with the plant that the researcher hopes to 

help to reduce the food poverty gap as follows:  

 

1. Identify the Quinoa Plant: 

 

 Quinoa -called super food. When a lot of cultivation is possible to achieve food security, not only in Egypt 

but also in many of the countries that suffer from a lack of food security and others that do not suffer from this 

shortcoming. It is kind of grain is known for more than 5000 years. Its name is the Spanish spelling of the 

Quechua name. Quinoa is generally easy and has a high nutritional value, it is the main food of the Incas and the 

inhabitants of the Andes. Becauseit is one of few crops that grow well in the mountain climate dry and poor soil, 

but it is a relatively new food in North Africa (see Shams). The « quinoa » is one of grain that is planted by the 

Indians in South America, but recently aroused the interest of North America, Europe and Asia. Quinoa has 
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many benefits. It is used as food for humans and animals. Also it is included in many industries as food (see 

Fairtrade Standards 2008).Some of the tribes who now lives in Bolivia, Chile, Colombia dealing with it as a 

main food. They were celebrating planting it with golden axe.They believed that soldiers who eat it never be 

defeated. It looks like Egyptian bulgur, but it is fragile and chewable (see Shams).  

 

2. Classification of quinoa: 

 

 Quinoa can be classified according to the average concentration of saponin to (sweet), which is when the 

concentration of saponins less than 0.11% or (bitter), which is when the concentration of saponins more than 

0.11% (See Wilfredro Rojas 2004).Botanists say that saponins consists of seed protection from the sun‟s 

powerful ultravioletat high places where this plant growsand its bitter taste gets rid of the birds and insects (see 

Wilfredro Rojas 2004). 

 

3. The Importance of the Cultivation and Production of Quinoa Crop: 

 

 The importance of the cultivation of quinoa is its outstanding qualities in terms of Agricultural Sciences 

where it does not need water, since it can be planted in drought, salinity. In terms of the qualities of food it 

contains beneficial nutrients such as all the essential amino acids, minerals and proteins that are much higher 

than those in the other grain (See Tables 4-9 in the Appendix).Quinoa is a good substitute for milk, meat and 

generates an increase in income .However there are requirements in terms of quality, capacity and 

competitiveness. So we search at this area to meet the needs of current and future market in Egypt as a policy to 

achieve food security and reduce food poverty gap. 

 

4. Quinoa Public Qualities (see http://www.prodiversitas.bioetica.org/quinoa.htm#_Toc23740777): 

 

A - Contains no cholesterol and does not constitute any fat in the organism.  

B - Does not cause an increase in weight. 

C - Meal saturated.  

D - Can be an organic product  

E - Contains a lot of minerals, amino acids and proteins that substitute for meat and dairy. 

F- Contains calcium, magnesium and potassium.  

G - Works to improve the diet of the population. 

 

5. Nutritional Properties of Quinoa: 

 

 From the nutritional properties of quinoa that it contains the greatest amount of protein, calcium, iron, 

phosphorus, magnesium, amino acids compared to other grains, it is rich in fibre and vitamins, has a range of B 

vitamins and free of gluten. It is easy to digest, quick cooking, has an acceptable taste, easy to use as chips and 

flour, in the making of pasta, bread, biscuits and various beverages. It is considered by the United Nations and 

the World Health Organization food an integrated view of the high nutritional value. Quinoa preserves the 

characteristics of food even during industrial processes (Ssee Tables 4-6 in the appendix). 

 

6. Quinoa Prices in the Global Market: 

 

 At present, the price per metric ton (equivalent to almost 46 kg) of quinoa in the European markets and the 

United States of $18.9. Hence, there is an economic advantage compared to many other crops, which opens up 

great for being more efficient and competitive in production.  

 If we compare the cost of quinoa in the exporting countries and producing, we find that its price is as 

follows (see Quinoa for the Next Cinderella Crop for Alberta 2005): 

1 - Quinoa production cost is U.S. $123.15/ acre in Ecuador. 

2 - Canada ranked second where the cost of production is $175 dollars/ acre. 

3 - The United States is one of the highest costs of production of quinoa for $258,000 U.S. $/acre .  

 

7 - Global Production of Quinoa: 

 
 Although there is great importance of crop production quinoa it is planted in narrow limits on the 
international level.We find, for example, the largest producer of quinoa is Bolivia and its production represents 
46% of world production, followed by Peru with 42%, followed by the United States increased by 6.3% by the 
end of the year 2008, and about 80% of the producers of quinoa are farmers (see Wilfredro Rojas 2004).The 
cultivation of quinoa is a traditional production system i.e. by rotation with other crops. Requires little rain and 
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repeated frost. It is always cultivated alternately after potatoes followed by beans or any kind of feed (barley or 
oats) (see Jancurova 2009). 

 
8. Exporting Countries for Quinoa: 
 
 Bolivia, Peru and Ecuador. 

 
9. Technical Study (see Quinoa for the Next Cinderella Crop for Alberta 2005): 
 
 Holes can be opened until you find the moisture in the soil at a depth of 30-35 cm, in each hole placed seeds 
quinoa 50-100 bead, then the holes are surrounded with straws when showing seedlings by 10 cm of soil in 
order to protect them from frost or from the sun and prevent the holes from the arrival of the wind. It does not 
need to be planted in a large quantity of fertilizers thus provides about 500 kg of fertilizer/ ha as each hectare 
tubeless only (from 40 to 80 g/ ha) compared to the cultivation of other cereals. 

 
10 - Uses Quinoa(see Barbara Macdonald, Ph. D): 
 
 It is used as food for humans and animals. 
 
A - UseQuinoa as a Food for Humans:  
 
 Quinoa is one of the types of exotic foods in certain areas, which are more expensive than other grain 
products. It is one of the plants thatbelong to the group of spinach which its seeds and leaves can be used. Seeds 
of quinoa filled with lots of nutrients which contain the excellent sources of iron, magnesium, potassium, 
phosphorus, zinc and other minerals. 

 
B - Uses Quinoa to Humans as Flour: 
 
 Where it is crushed in special machines and can be mixed with wheat flour by 20% to 25% such as milling 
machines for making bread, baking biscuits and sweets without mixed with wheat flour. It is also used as 
roasted cereal is used as a drink for children and adults. Because it contains a range of vitamins B and a high 
proportion of proteins, as well as folic acid, niacin, thiamine therefore its seeds are rich of Lysine compound 
which is an amino acid that not found in corn, wheat and other grains. Saponins can be produced from it and can 
be used in the manufacturing shampoo and toothpaste. Seeds are be covered with a layer of oily once saponins 
and after harvesting the seeds are soaked in an alkaline solution to remove this layer. 

 
C. Use Quinoa as Animal Feed: 
 
 It is used in the manufacture of feed for poultry and is considered a balanced diet for cows and other 
animals herbal. 

 
11. The Possibility of Production in Egypt (see Shams): 
 
 By coincidence behind the discovery of this crop, which began a story planted with tourists Danish claims « 
Ovajursc » works as agricultural experts was vacationing in Nuweiba, and made a trip Safari in its valleys and 
pathways mountain, but he lost his way back while Bedouins found him, and saved him, so he brought on the 
following trip quinoa seeds. He taught them how to cultivate. A research team of ARC continued to cultivate the 
quinoa which is a substitute for wheat in Nuweiba, South Sinai, where there are suitable conditions for 
cultivation. It is also used in making masks « face » because it is struggling wrinkles, since it contains 
magnesium and phosphorus. It is intended to expand the horizontal quinoa cultivation in any direction to land 
new North Delta in the desert land where this will lead to the planting of three million acres added to the 
cultivated area in the valley, bringing the total acreage under6.1 million acres. 
 These spaces may be identified by the State in the following areas: 
- 1.5 million acres in the Sinai, and this depends on irrigation water and ground water.  
-  870 thousand acres in southern New Valley. 
- 800 thousand acres in the North Coast relies mainly on rain water to irrigate. 
 
12. Marketing Study for Quinoa: 
 
 The marketing of plant quinoa is one of the challenges that we face, because this plant is known by the 
public, although the Sinai Bedouins depend on it as a dietary supplement with wheat to help for solving the food 
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security crisis and reducing the gap between production and domestic consumption of wheat. And marketing the 
product is as follows: 

• Activating the propaganda, the announcement of this product, its advantages definition and high nutritional 

value. 

• Activating the use of the crop as animal feed to contribute to the provision of wheat to the citizens. 

• Adding this crop to the ration cards to the definition of a consumer to ensure marketing the product later. And 

then it can be added as a first stage that will be cashed instead of rice, oil (after the manufacture of the oil from 

the quinoa) and replaces the Oil Supply oil, quinoa. 

• Grinding quinoa and distributed in the form of flour on the oven instead of wheat flour, quinoa flour, because 

no different from wheat flour is that the percentage of higher elasticity when kneading, which helps not to mix 

flour with any other components to increase the elasticity to improve the quality of the loaf. 

 

13. The Economic Study and Estimate the Cost of Production of Quinoa: 

 

 We can make a declaration for the economic study for the production of grain quinoa by estimating the 

cost, the income and expenditure in Table 10 as follows:  

 
Table 10: Estimate the cost of production of quinoa. 

Statement The base case Scenario increase yield by 

25% 

Scenario of a 10% increase 

in prices 

Quinoa 

traditional 

Organic 

quinoa 

Quinoa 

traditional 

Organic 

quinoa 

Quinoa 

traditional 

Organic 

quinoa 

Rotation years required to grow the crop 2 2 2 2 2 2 

Yield per acre       

Revenue Per Acre 

Estimated Yield (lb./acre)* 800 400 1000 500 800 400 

Market price (cents / lb.) 0.3 0.6 0.3 0.6 0.33 0.66 

Growth in revenue Expenses / acre dollar 240 240 300 300 264 264 

Variablecosts / acre dollar 

Pricesof seeds / acre dollar 1.5 1.5 1.5 1.5 1.5 1.5 

Nitrogen fertilizerprices 35 0 35 0 35 0 

Phosphorus 9 0 9 0 9 0 

Sulphur and other 1.7 10 1.7 10 1.7 10 

Chemical herbicides 0 0 0 0 0 0 

pesticide 30 0 30 0 30 0 

Roots treatment-fungicides 0 0 0 0 0 0 

Machines with fuel 6.50 6.50 6.50 6.50 6.50 6.50 

reforms 10 10 10 10 10 10 

Rented by labour demand 3 3 3 3 3 3 

Insurance premium for crops 0 0 0 0 0 0 

Infrastructure-utilities 2.97 2.97 2.97 2.97 2.97 2.97 

Interest on variable costs 1.09 1.09 1.09 1.09 1.09 1.09 

Total variable costs 100.76 34.77 100.76 34.77 100.76 34.77 

Other expenses/acre 

Repair buildings (maintenance) 1.2 1.2 1.2 1.2 1.2 1.2 

Property tax 4.25 4.25 4.25 4.25 4.25 4.25 

Insurance and licenses 1.60 1.60 1.60 1.60 1.60 1.60 

Consumption machines 14.50 14.50 14.50 14.50 14.50 14.50 

Building Depreciation 1.15 1.15 1.15 1.15 1.15 1.15 

Machinery Investment 8.7 8.7 8.7 8.7 8.7 8.7 

Building Investment 1.38 1.38 1.38 1.38 1.38 1.38 

The price of land for investment 23 23 23 23 23 23 

Total other expenses 55.78 55.78 55.78 55.78 55.78 55.78 

Labour, management 19 19 19 19 19 19 

Total other expenses 175.54 109.55 175.54 109.55 175.54 109.55 

Source: - Preparing a researcher with the data collection reports from this source Quinoa … The Next Cinderella Crop for Alberta? June 

2005, Additional copies of this report can be obtained at: rachid.el.hafid@gov.ab.ca 

 

From table 10 it can be noticed that:  

1 - Crop yields ranging between 800 lbs. / Acre for traditional quinoa 0.400 lb. / acre for organic quinoa, which 

represents income. 

2 - Is the production quantity after the previous two years due to rotation with other crops? 

3 - We find that the price of a pound for traditional quinoa is 0.30 cents, and the price of a pound for organic 

quinoa is 0.60 cents. 

4 - The net income from each acre of traditional quinoa is 64.46 dollars and Organic is 130.45 dollars / acre. 

5 - The sensitivity analysis, which focuses on the yield and price that when you increase the yield by 25 %, an 

increase yield by 1,000 pounds for quinoa traditional 0.500 a pound of organic and here becomes a net income 

mailto:rachid.el.hafid@gov.ab.ca
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of 124.46 dollars/acre of quinoa traditional, and rising revenue crop.Quinoa organic also from 130 dollars to 190 

dollars / acre before the pre-tax and net income increased here by 46%. 

6 - Increase in prices of 10% of ($ 0.30 / lb. to $ 0.33 / lb.) for traditional quinoa will lead to a price increase 

yield by 37% before paying tax .Therefore, its net income will rise from $ 64.46 / acre to $ 88.46 / acre. 

7 - Increase in prices of 10% of ($ 0.60/ lb. to $ 0.66/ lb.) of organic quinoa will lead to a rise in the price of the 

crop by 18% before paying tax. Therefore, its net income will rise from $ 130.45 dollars / acre to 154.45 dollars 

/ acre. 

8 - The analysis of the break-even point depends on the cost of production and sale of quinoa thus causes 

increased income for producers of traditional quinoa for $ 588.31 lb. / acre, 182.58 lbs. / acre for organic quinoa. 

9- In order to recover the costs of production and sales for both conventional and organic quinoa must be sold at 

a price of $ 0.27/ lb. for organic quinoa, and at a price of $ 0.22/ lb. for traditional quinoa. 

10 - In spite of the challenges and marketing quinoa can be a commercial commodity yield and profitability 

because crop production steady as it is not less than 800 lb. / acre for traditional quinoa 0.400 lb. / acre of 

organic quinoa. 

 Table 11 shows a summary of the revenue and cost comparison betweenconventional and organic quinoa 

and wheat, canola and beans. 

 
Table 11: Revenue and cost comparison between conventional and organic quinoa and wheat, canola and beans. 

Declaration Beans 

 

Wheat Canola Traditional 

Quinoa 

Organic 

Quinoa Income 

Returns lb. / acre 32.9 48 32 800 400 

Long –term natural prices in 

dollars 

4.14 4.48 7.31 0.3 0.6 

Total revenue 136.206 215.04 233.92 240 240 

Variable costs 39.6 10 36   

vaccines 3.35     

fertilizer 11.55 34.15 43.2   

herbicides 30 23 30   

others 37 33 35.5   

Total variable costs 121.5 100.15 144.7 100.76 34.77 

Fixed costs 42 42 42 74.78 74.78 

Net income before tax -27.29 72.89 47.22 64.46 130.45 

Source: - data were collected by the researcher through reports Quinoa … The Next Cinderella Crop for Alberta? June 2005, Additional 

copies of this report can be obtained at: rachid.el.hafid@gov.ab.ca 

 

It can be noticed from Table 11 that:  

1 - When making a comparison between the cost of production of quinoa and other crops of grain we can see 

that the production of quinoa is promising economically, since we find that the total fixed costs of it and the 

total variable costs are much lower proportion to the amount of production compared to other crops in spite of 

the non-proliferation growth in many countries of the world. Thus it is expected that when you increase 

production it decreases the cost of production because it does not require fertilizer or pesticides in the cultivation 

of herbs. 

2 -When comparing its revenue to net revenue of other crops we find the highest income. 

3 - When comparing with net income before tax between it and other crops (wheat - soybean - canola) we find 

that the most profitable. 

4 - If the problem of the production and marketing is resolved it is expected that the profitability of quinoa is 

considered a strong contender for wheat and other oil crops. 

 

Results: 

 

1 - The food products of plant is the source of  the main food for Egyptian citizen,where it supplies him at about 

(92.3% ) of the total calories received by the individual in his food daily, according to data from food balance 

for 2005, representing grain (60.3%) of the total of those calories . 

2 - When making a comparison between the cost of production of quinoa and other crops of grain it is found that 

the production of quinoa is promising economically, where we find that the total fixed costs of it and the total 

variable costs are much lower proportion to the amount of production compared to other crops in spite of the 

non-proliferation growth in many countries of the world. Thus it is expected that when you increase production 

from it decreases the cost of production because it does not require fertilizer or pesticides in the cultivation of 

herbs. 

3 - When comparing its revenue to net revenue of other crops we find the highest income. 

4 - The price of a pound for traditional quinoa is 0.30 cents, and the price of a pound for organic quinoa is 0.60 

cents. 

mailto:rachid.el.hafid@gov.ab.ca
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5 - The net income from each acre of traditional quinoa is 64.46 dollars and organic is 130.45 dollars / acre. 

6 - The sensitivity analysis, which focuses on the yield and price that when you increase the yield by 25 %, an 

increase yield by 1,000 pounds for quinoa traditional 0.500 a pound of organic and here becomes a net income 

of 124.46 dollars / acre of quinoa traditional, and rising revenue crop quinoa organic also of 130 dollars to 190 

dollars / acre before the pre-tax and net income increased here by 46%. 

7 - When compared with net income before tax between him and other crops, we find that the most profitable. 

8 - If the problem of production and marketingis resolved, it is expected that the profitability of quinoa is 

considered a strong contender for wheat and other oil crops. 

9 - In spite of the challenges and marketing, quinoa can be a commercial commodity yield and profitability 

because crop production is steady as it is not less than 800 lb. / acre for traditional quinoa 0.400 lb. / acre of 

organic quinoa. Thus when it is grown in Egypt it can reduce the gap between production and consumption of 

the staple grain because of the proven high nutritional value and competition for commodities (rice - wheat - 

corn). 

 

Recommendations: 

 

1.  All the Arab countries should seek to fill the food gap and achieve food security for the population through 

the expansion of cropping horizontally, especially in Sudan, where there are hundreds of millions of acres of 

arable land and adequate water resources, vertical expansion through scientific research and the integration of 

the Arab agricultural. 

2.  Expansion in the cultivation of quinoa grain in the Sinai and in the desert regions because its cultivation does 

not need large amounts of water, but it can grow the crop on frost and rain water only. 

3.Needs to be a greater role on the propaganda and the announcement of the product (quinoa) to familiarize the 

public with its high nutritional and its value.  

4. Need to support businessmen and investors in order to expand the cultivation of quinoa and reduce the cost of 

importing wheat from abroad. 

 

Conclusion: 

 

 During the study it is found that the economic, social conditions and political situation play an important 

role in influencing on the food security of nations, it is reflected on agricultural development, food safety 

requirements and the consequent call to alternative cultivate. In order to reduce the gap between production and 

consumption, the researcher presented a proposal for some development policies to achieve economic 

development, agriculture in Egypt and attract foreign investment agricultural. One of these policies is the policy 

of the production of alternative agricultural crops. This paper is presented an economic study for the cultivation 

of the plant quinoa to solve the problem of food security in Egypt and to reduce the food poverty gap. This 

project transfers the technology of growing grain quinoa from exporting countries to Egypt, the nutritional 

value, the cost of production and profits or the expected return of cultivation (𝑖. 𝑒. the return is socially or 

economically).  

 Binary logistic (forward linear) is applied on the standardized variables which affecting the food poverty 

gap in a sample of size 22002 from the governorates of Egypt in the year 2008/2009. The number of these 

variables are reduced to seven variables which are considered the most effective ones on the food poverty gap 

and constitute the regression model. Wald test showed that these variables are significant at the level of 

significance𝛼 = 0.05. The suggested measure of the weighted arithmetic mean is used to calculate the food 

poverty gap. It is found that the value of this measure is less than the value of the measure of food poverty gap 

which is referred to Foster, Greer and Thor Buick 1984 and the confidence interval of the new suggested 

measure of the weighted arithmetic mean has better results than the confidence interval of the measure referred 

to Foster, Greer and Thor Buick. 
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Appendix: 

 
Table 4: Composition of quinoa in relation to wheat and oats. 

components Royal quinoa wheat oats 

Calories 336 330 405 

Water 10.8 16.5 9.3 

Proteins 12.1 9.2 10.6 

Fats 6.1 1.5 10.2 

Carbohydrates 68.3 71.6 68.5 

Fiber 6.8 3 2.7 

Ash 2.7 1.1 1.5 

Calcium 107 36 100 

Phosphorus 302 224 321 

Iron 5.2 4.6 2.5 

Thiamine 1.5 0.2 0 

Riboflavin 0.8 0.8 0 

Niacin 1.2 2.8 0 

Ascorbic acid 1.1 0 0 

Source: Procisur – Icca, 1997 

 

Table 5: Percentage of amino acids contained in 100 grams of protein in quinoa, wheat and milk. 

Amino acids (%) Quinoa (%) Wheat (%) Milk (%) 

Histidine* 4.6 1.7 1.7 

Isoleucine* 7 3.3 4.8 

Leucine* 7.3 5.8 7.3 

Lysine* 8.4 2.2 5.6 

Methionene* 5.5 2.1 2.1 

Phrenylalanine* 5.3 4.2 3.7 

Threonene* 5.7 2.7 3.1 

Tryptophan* 1.2 1 1 

Valine* 7.6 3.6 4.7 

Aspartic Acid 8.6 - - 

http://www.prodiversitas.bioetica.org/quinoa.htm#_Toc23740777
http://www.fao.org/docrep/meeting/008/j3205a/j3205a00.htm
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Table 5: Continued 

Glutamic Acid 16.2 - - 

Cysterine 7 - - 

Serine 4.8 - - 

Tyrosine 6.7 - - 

Argine* 7.4 3.6 2.8 

Proline 3.5 - - 

Alanine 4.7 3.7 3.3 

Glycine 5.2 3.9 2 

* Essential amino acids    

Source: Source: Procisur – Icca, 1997 

 
Table 6: Components of Quinoa with other major foods and products. 

Comparative table of components of quinoa with those of other major foods (kegs) 

Components (%) Quinoa Meat Eggs Cheese Cows‟ milk Human milk 

Proteins 13 13 14 18 3.5 1.8 

Fats 6.1 50 3.2 - 3.5 3.5 

Carbohydrates 71 - - - - - 

Sugar - - - - 4.7 7.5 

Iron 5.2 2.2 3.2 - 2.5 - 

Calories 100 grs 370 431 200 24 66 88 

comparing components of quinoa with those of other products (kegs) 

Components (%) Quinoa Wheat Maize Rice Oats 

Proteins 13 11.43 12.28 10.25 12.3 

Fata 6.7 2.08 4.3 0.16 5.6 

Fiber 3.45 3.65 1.68 - 8.7 

Ash 3.06 1.46 1.49 0.6 2.6 

Calcium 0.12 0.05 0.01 - - 

Phosphorus 0.36 0.42 0.3 0.1 - 

Carbohydrates 71 71 70 78 60 

Source: Castineria and Lozano 

 

Table 7: Traditional forms of consumption of quinoa. 

Name Ingredients Type of food 

Pesq‟e Quinoa grain Fresh milk Boiled water Salt Pure 

Kispine Quinoa flour Boiled water Oil  Steam – Cooked 

Mocora Quinoa „Pito‟ Boiled water Sugar Cinnamon „Pito‟ drink 

Phisara Quinoa flour water Oil Salt Grouped quinoa 

K‟usa Quinoa grain sugar   Quinoa chicha 

Mukuna Quinoa flour Boiled water Fat Salt Steamed tortilla 

filled with charque 

[dried meat] 

 

Table 8: Average production of quinoa per area and destination (1986 – 1995). 

Area Productio Self - Supply Sale 

MT % MT % MT % 

Northern 
Altiplano 

4840 24 3390 70 1450 30 

Central 

Altiplano 

8330 42 7080 85 1250 15 

Southern 
Altiplano 

6810 34 2720 40 4090 60 

Source: MACA, 1986 – 1995, SNAG [National Statistics Office]/Sectorial Statistics, SETA. – Consultants 1990 


