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ABSTRACT 
 
 Climate change Phenomenon is one of the most important challenges which face the world in the last and 
coming years which are represented in high temperature as a result of the significant increase in global warming 
gas emissions, which makes the ground like a green house. Egypt is not unaffected by climate changes which 
will have a huge effect on agriculture and food sector. This study aims at evaluating the impact of climate 
changes on maize crop in the year  2030  represented in the production, consumption , size ,value of the food 
gap, self-sufficiency rates and feddan yield. The study has used various scenarios adopting the estimation of the 
previous economic indicators in case of the increase of carbon emissions and its effect on the reduction of 
feddan productivity,(as many studies have proved),  lack of agriculture area and drown area of about 15% of the 
Delta. The study has also adopted Agricultural Development Strategy until  2030 and built six scenarios of 
estimating the productivity, production, consumption and the other economic indicators of maize. The results 
refer to big food deficit in the scenarios under study in which maize gap is about 4.4 million ton in the first 
scenario which is the most optimistic one. The study has also examined determining the degree of the Egyptian 
food security of maize through measuring food dependency index which has declared rising of the percentage of 
this index which means that this crop lies in food dependency as the percentage is more than 30%. 
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Introduction 
  
 According to the continuous increase in population, the agricultural production of some crops is not enough 
for the local consumption. Thus, Egypt is one of the importer countries of some strategic crops like maize , the 
Egyptian agriculture is affected heavily by climate changes as the increase in temperature and the date change of 
hot and cold waves will lead to shortage of agricultural productivity in some crops because some crops are more 
affected than others. In addition, the increase in temperature will lead to the increase in evaporation and water 
consumption, the altitude of sea- level and drown of part of Nile Delta.  A number of results of computer models 
which have been used to estimate the reflections of climate change on agriculture pointed out a lot of changes in 
feddanic  productivity in many crops as a result of the increase in carbon dioxide concentration. A research team 
in Egypt analyzed the expected effect of climate changes on maize productivity and the results proved that 
climate change will have negative effects on this  crop.  
                                                                      
The study problem:  
 
 Despite the importance of maize crop nutrition for man and the heavy dependence on it for animal 
production as a base element in livestock, the cultivated land does not increase to face the consumption increase 
resulting in the continuous increase in the amount of imports in addition to the climate changes expected by 
researchers in astronomy and the resulted shortage in the total production of crops like maize.                                                           

                                                            
The study objective:  
 
 According to the expected climate changes during the coming period and the associated expectations such 
as drown of Nile Delta which will inevitably affect the total production of crops, the study aims at recognizing 
the most important changes and their effects on the maize crop.                                                    

 
The economic indicators of maize crop during the period (1995-2011):  
 
 Studying the table no.1 declares that the cultivated area of maize crop is oscillating during the period of the 
study, as it is estimated at about 2.086 million feddans in 1996 as the maximum degree and about 1.079 million 
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feddans in 1995 as a minimum degree. The production is also oscillating during the period of the study as it is 
estimated as about 5.178 million tons as a minimum degree in 1995 and about 7.085 million tons as a maximum 
degree in 2005. The productivity increased gradually from about 2.49 ton\feddan in 1995 to about 
3.52ton\feddan in 2006. 
 It is noticed that farm price increased during the period of study from about 514.3 pound\ton in 1995 to 
about 2292 pound\ton in 2007, but it diminished to about 1379 pound\ton in 2009 then it increased again to 
about 1928.57 pound\ton in 2011. Likewise, the net revenue increased from about 1280.58 pound\feddan in 
1995 to about 3882.85 pound\feddan in 2006 then it diminished in the last years to reach about 2658 
pound\feddan in 2011.                                                                                                       
 The table also declares that the available for consumption was about 7.651 million tons in 1996 as a 
minimum degree then it increased to about 12.663 million tons in 2011. In addition, the gap size was about 
1.826 million tons in 1996 as a minimum degree and increased as a maximum degree in 2011 to about 6.387 
million tons. Thus, the gap is covered by importing from abroad, and the import quantity reached about 2.425 
million tons estimated as about 349 million dollars in 1995 and increased to about 6.9 million tons estimated 
about 2104 million dollars in 2011. 
 
The economic evaluation of climate changes on maize in Egypt:  
 
 The area of agricultural land in Egypt is about 8.4 million feddans, but it is liable to scooping up and 
neglecting the agricultural land wasted every year is about 60 thousand feddans.  If this continues, the waste 
land will reach about 7.6 million feddans in 2030. If there is no increase in the productivity of the feddan of 
maize and remains as about 3.6 ton\feddan, the total production of maize will fall sharply under the influence of 
climate changes and the various studies that predict maize productivity will decrease to about 19%. Thus, the 
effect of climate changes on maize production in light of the state adoption the policy of agricultural 
development. 
 
Table 1: Area, production, productivity, consumption and maize crop gap during the period (1995-2011). 

Export 
Value 

Million 
dollar 

Import 
Quantity 
Million 

ton 

Gap 
Size 

Million 
ton 

Available for 
Consumption 
Million ton 

Net Yield 
pound\ 
feddan 

Farm Price 
pound\ton 

Productivity 
ton\feddan 

Production 
Million ton 

Area 
Million 
Feddan 

Year 

349 2.4 2.081 8.259 1280.58 514.3 2.49 5.178 1.079 1995 
435 2.5 1.826 7.651 1498.22 537.1 2.79 5.825 2.086 1996 
385 3.1 2.654 8.46 1463.37 550.14 3 5.806 1.938 1997 
379 3 2.98 9.129 1847.46 579.14 3.04 6.149 2.022 1998 
644 3.6 5.19 11.068 1718.2 605 3.18 5.878 1.845 1999 
542 4.7 4.828 11.085 1793.19 607.86 3.21 6.257 1.948 2000 
553 4.8 4.702 11.259 1807.94 612.86 3.3 6.557 1.987 2001 
592 4.7 5.546 11.526 1856.41 629.39 3.26 5.98 1.833 2002 
529 4.8 4.222 10.457 2085.51 692.86 3.3 6.235 1.887 2003 
365 4.8 2.671 8.907 3117.49 1035.71 3.32 6.236 1.877 2004 
696 6.4 4.777 11.862 3666.46 1036.71 3.43 7.085 2.067 2005 
545 5.2 5.078 11.482 3882.85 1078.57 3.52 6.374 1.812 2006 
940 4.5 4.483 11.392 3051 2292 3.02 6.243 2.069 2007 
1037 4 5.149 12 1753 1414 3.39 6.306 1.86 2008 
1105 4.2 5.322 11.967 1611 1379 3.36 6.645 1.978 2009 
1224 4.8 4.9 11.176 2430 1871.43 3.14 6.276 1.999 2010 
2104 6.9 6.387 12.663 2658 1928.57 3.4 6.086 1.79 2011 

Source: The Ministry of Agriculture and Land Reclamation-Economic Affairs Sector- Annual Bulletin of the balance of food- Arab 
Republic of Egypt, Different Editions 
The Electronic web of Food and Agriculture Organization of the United Nations  (FAO).                                                   

 
Evaluating the economic effects of climate changes on maize in Egypt, in the light of Agricultural Development 
Strategy: 
 
The study suppositions:  
 
1. The agricultural area will reach about 11.5 million feddans, achieving about 22.5 million feddans of the 

crop, as the crop intensification factor was 1.99 in comparison with (2007) the base year in the strategy.  
2.  Stabilization of rice crop area at 1.3 million feddans and substitution of maize for area deducted from the 

area of rice in the base year 2007. 
3. Achieving maize-crop productivity determined by Agricultural Development Strategy in 2030, in the light 

of the steadiness of carbon emissions as it is recently. 
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4. The increase in the expected total consumption as a result of population growth as the study supposed that 
population growth rate will continue as recently 1.9 per year till 2030. 

5. The possibility of drown of about 15% of Nile Delta as a result of sea level rise and ground fall as a result 
of climate changes. 

 
The study Scenarios:  
 
1. First Scenario:   
 
 The evaluation of the expected total consumption is according to Agricultural Development Strategy 
regardless of any climate changes on the agricultural production concerning productivity of the drown Delta . 
 
2. Second Scenario: 
 
 The second scenario assumes that Nile Delta will not be drowned, so the agricultural area will be the same 
which is adopted by the strategy, but it assumes that the productivity of the feddan will increase about 20%only 
which is less than what the strategy adopted. 
  
3. Third Scenario: 
 
 The third scenario is the same as the second except for adopting the supposition of the negative impact of 
climate changes on crop productivity through the increase in carbon emissions, so, feddan productivity will 
increase about 10% only instead of 20% as it is mentioned in scenario 2.  
 
4. Fourth Scenario: 
 
 The fourth scenario is the same as the first except for adopting the supposition of drown of 15% of the land 
of Delta in 2030, so the agricultural area will reach about 10.6 million feddans instead of 11.5 million feddans.  
 
5. Fifth Scenario:  
 
 The fifth scenario is the same as the second except for the result of drown of 15% of Delta land due to sea 
level rise, and the increase in productivity will be  about 20% only. 
  
6. Sixth Scenario: 
 
 The sixth scenario is the most pessimistic one, as it adopts the negative impact of global warming 
concerning drown of 15% of Delta land in addition to the negative impact of the increase in carbon emissions 
which will lead to reduce the increase in feddan productivity to about 10%. 
 
The results of scenarios of 2030: 
 
First: Area and crop formation: 
 
 It is clear in table no. 2 in the scenario concerned with the issue of Delta drown that the agricultural land in 
Egypt will reach about 11.5 million feddans through 2030 with crop intensification rate about 1.99, so, crop area 
will be about 22.9 million feddans. According to the scenario of drown of 15% of Delta land, the agricultural 
land will reach 10.6 million feddans with the same intensification rate 1.99.                                                  
 Table no.3 declares that the area cultivated with maize was about 1.78 million feddans in 2007 which is the 
base year in the strategy. It is expected that it will reach 4 million feddans if Delta does not drown, and about 3.4 
million feddans if Delta drowns in 2030.                                                                                                                    
 
Second: the expected feddanic productivity: 
 
 Table no. 4 indicates that the expected feddanic productivity of maize in 2030 according to the three 
possibilities: the first: the increase of productivity according to development strategy, the second: the increase of 
productivity about 20% if carbon emissions do not increase, and, the third: the increase of feddanic productivity 
about 10% only in case of the increase of carbon emissions.                                      
 The previous table declares the difference between the expected feddanic productivity in 2030 in the 
scenario related to carbon emissions and their effect on feddanic productivity and the scenario related to the 
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absence of carbon emissions from feddanic productivity in the strategy of Egyptian agriculture in 2030.It 
reaches about 5, 4.32 and 3.96 respectively in previous scenarios in which the difference between the big 
increase in feddanic productivity in the first scenario and in other scenarios is clear.   
 
Third: the expected total production: 
 
 The expected total production of any crop is the expected area multiplied by the expected feddanic 
productivity as it is clear in table no.5. The total production of maize is about 20.00 million tons in the light of 
the first scenario according to Agricultural Development Strategy and the steadiness of carbon emissions, while 
it diminishes to about 13.46 million tons in the most pessimistic scenarios which is the sixth scenario that 
supposes the drowning of 15% of Delta area in addition to 10% feddanic productivity increase only.   
 
Table 2: Agricultural land and the cultivated land according to the Agricultural Development Strategy in comparison with 2007. 

2030 2030 2007 Variable 
If 15% of Delta is drownedIf Delta does not drownBase Year 

10.6 11.58.4 Agricultural Land (million Feddan) 
21.2 22.915.35 Cultivated  Land(million Feddan) 
1.99 1.991.82 Intensification Rate 

Source: Agricultural Development Strategy until 2030 
 
Table 3: The expected agricultural land of maize crop according to the Agricultural Development Strategy until 2030, and the study 

scenarios in comparison with 2007. 
20302030Base Year 2007 

15% of Delta DrownNo Drowning
3.441.78 

Source: collected and calculated  from the  Agricultural Development Strategy until 2030  
 
 It is expected that the total production of maize in the sixth scenarios will increase about 212%, 170%, 
147%, 165%, 129%, 110% respectively. It is noticed that maize crop increases in all six scenarios in comparison 
with the base year 2007, due to the cultivating of the detected area of maize instead of rice and working on the 
increase of feddanic productivity of the crop.  
 
Table 4: Productivity of maize crop according to the  Agricultural Development Strategy until 2030 and the study scenarios in comparison 

with 2007. 
2030 Base Year 2007 

Scenario 
3 

Scenario 
2 

Scenario 
1 

3.96 4.32 5 3.6 
Source: collected and calculated from the Agricultural Development Strategy until 2030  
 
Table 5: The total production of maize crop according to the Agricultural Development Strategy until 2030 and the study scenarios in 

comparison with 2007. 
Base Year 

2007 
2030 

No drowning 
 

2030 
15% 

of Delta 
Drown 

Scenario 1 Scenario 
2 

Scenario 3 Scenario4 Scenario 
5 

Scenario 
6 

6.4 20 17.28 15.84 17 14.69 13.46 
Source: collected and calculated from the tables (3, 4) 

 
Fourth: The expected total consumption:  
 
 The expected total consumption must be recognized to know the quantity and the value of the food gap of 
maize in the light of the effects of climate changes on the crop in the light of the concerned scenarios. 
 The average per capita of  maize in 2030 in comparison with 2007 as the base year using the research of 
family budget 2004\2005 is about 187.2 kilo\year. Table no. 6 declares the increase in the average of the 
individual consumption of maize  in 2030 about 22.3% in comparison with 2007 (153 kilograms) resulting in 
the increase of the total consumption along with population growth rate about 1.9% and population up to about 
111.295 million individuals in 2030.Then, the total consumption increases to about 20.838 million tons . 
 
Fifth:- The expected food gap:  
 
 Table no.7 indicates that there is a deficit estimated as 0.838 million tons in the first scenario which 
supposes that maize feddanic productivity will reach about 5 tons and the agricultural area will reach about 4 
million feddans according to the Agricultural Development Strategy until 2030, but this deficit increased to 
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about 2.14 million tons in the fourth scenario and about 7.38 million tons in the sixth scenario which is the most 
pessimistic one. This results in pressure on the Egyptian balance of payments where the food gap is covered 
through importing the crop under study at world prices. 
 
Table 6: The average per capita for maize and the expected total consumption and population in 2030 in comparison with 2007. 

Variable 2007 2030 
Average per capita(kg\ individual) 153.100 187.200 

Total Consumption 
(million ton) 

11.023 20.838 

Population Growth Rate 1.900 1.900 
Population (million) 72.009 111.295 

Source: Central Agency for Public Mobilization and Statistics- the research of family budget, spending and income 2004\2005- 

 
- The Ministry of Agriculture and Land Reclamation- Central administration of the agricultural economy 2007.  
 
Sixth: The value of the expected food gap:  
 
 The expected food gap of maize is evaluated by using world prices in 2007 as the base year. Table no.7 
indicates that the value of maize crop gap is about 0.870 billion pounds in the first scenario as its minimum 
degree. Then it increased to about 7.66 billion pounds in the sixth scenario. 
 
Table 7: Food gap of maize and its value according to the  Agricultural Development Strategy until 2030 and the study scenarios in 

comparison with 2007   
Quantity (million ton)-Value (million pound) 

Variable Base Year 
2007 

2030 
Not 

Drowning 
 

2030 
15% 

of Delta 
Drowned 

Scenario1 Scenario2 Scenario3 Scenario4 Scenario5 Scenario6 
Gap (4.61) (0.838) (3.56) (4.99) (2.14) (6.15) (7.38) 

Gap Value (4785) (870) (3695) (5179) (2221) (6383) (7660) 
Self-sufficiency 58.2 96 82.9 76 89.7 70.5 64.6 

Source: collected and calculated from the tables (9, 6) 
*Figures in brackets are negative  

 
Seventh- The expected percentage of self-sufficiency:  
 
 The sufficiency percentage of some commodity expresses the percentage between the total production of 
this commodity and its total consumption. Table no. 7 indicates the expected percentages of self-sufficiency of 
maize crop in the sixth scenarios in 2030.  It is obvious in table no.7 that maize crop has achieved the highest 
percentage of self-sufficiency which is about 96% in the first scenario which supposes the increase of the 
agricultural area to about 4 million feddans and the increase of the feddan productivity to about 5 tons. On the 
other hand, the percentage of self-sufficiency which is about 82.9%, 76%, 89.7%, 70.5%, and 64.6% 
respectively in the other five scenarios is higher than its counterpart in the base year 2007 which was about 
58.2%. 
 
Eighth-The expected feddan revenue: 
 
 By evaluating the expected feddan revenue of maize, table no.8 indicates that maize feddan revenue has 
reached about 7895 pounds,  as its highest value in the first scenario and its lowest value as 6253 pounds in 
2030 in the third scenario. This indicates the impact of climate changes on diminishing maize feddan revenue by 
the 2007 fixed prices. 
  
Table 8: The expected feddan revenue of maize crop according to the study scenarios at 2007 fixed prices of pound. 

2007 
Prices 

2007 Yield 
Per feddan 

2030 
Scenario1 Scenario2 Scenario3 

1579 5684 7895 6821 6253 
Source: collected and calculated from table no.7  

 
 The Ministry of Agriculture and Land Reclamation- Central administration of the agricultural economy 
2007.  
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Ninth-The expected total revenue: 
 
 By evaluating the expected total revenue of maize in the base year 2007, it reached about 10118 pounds and 
it reached its minimum degree in the sixth scenario about 21260 million pounds and its maximum about 31580 
million pounds in the first scenario which supposes achieving the production area according to the plan in 
Agricultural Development Strategy until 2030 without  the drowning of the Delta. 
 
Table 9: The expected total revenue at 2007 fixed prices during 2030 Value in million.  

Base Year 
2007 

2030 
No 

Drowning 
 

2030 
15% 

Of Delta 
Drowned 

Scenario 1 Scenario 2 Scenario 3 Scenario 4 Scenario 5 Scenario 6 
10118 31580 27284 25012 26843 23191 21260 

Source: collected and calculated from the tables (6, 7, 8) 
 

Climate changes and the Egyptian food security:  
 
 The Egyptian food security is one of the main aspects which must be concerned by the state in the coming 
period. One of the external factors which affects food security is the direction of the rich and developed 
countries to produce bio-fuel  from the most important strategic crops like maize which lead to reduce supply of 
goods globally and consequently higher imports prices. This results in rising commodity deficit in the 
commodity balance and raising the domestic prices of the commodity under study. Global climate changes are 
one of the effective factors. 
 Declaring the negative impacts of climate changes on the Egyptian food security on the commodity under 
study demands determining knowledge of the Egyptian food security through measuring food dependency 
index. This index refers to the ability of the state to get its own food. If this index reaches 30% or more, this 
means the state dependency in this commodity and the lack of the degree of Egyptian food security required in 
this item as shown in the following table. 
 
Table 10: The percentage of the index of the extent of reliance on others to get food. 

15% of
Delta drown 

Drowning of DeltaNo Current situation 

Scenario 
4 

Scenario
3

Scenario
2

Scenario 
1 

 

78.9 74.175.169.2 41.8 
Source: collected and calculated from the tables (7, 8)   

 
 This table indicates that the percentage of this index of maize in Current situation is about 41.8%. This 
means that maize is in the range of food dependency as the percentage of the index is more than 30%.                    
 As shown in Table referred to, the degree of the Egyptian food security is getting worse with the expected 
impacts of climate changes declared in the different scenarios in the study. It is clear in the first and second 
scenarios, which suppose that Delta will not be drowned, the increase of the percentage of food dependency of 
maize as a result of the percentage of food imports of this commodity which is about 69.2% in the first scenario 
and about 75.1% in the second scenario.  
 As it is clear in the table, in case of drown of 15% of the Delta, the situation of the Egyptian food security 
will be worse. The percentage of food dependency increases as a result of rising of imports which are about 
74.1% while it is about 78.9% in the fourth scenario. Therefore, there are negative effects will no doubt ensue 
climate changes which lead to low volume production of maize and consequently increase in the volume of food 
imports and the increase of the Egyptian food dependency on outside to get local food commodities under study. 
The capitalist countries control the poor and developing countries, so they control the food of the Egyptian 
consumer inside. 
 The risk lies in case of unavailability of item in the exporting countries of these commodities as a result of 
reduced supply, so the problem lies in the inability of the Egyptian state to fulfill the needs of Egyptian 
consumers from abroad. Thus, it is necessary that the state officials should resort to change the policies in which 
the state depends on outside to cover the local food gap. It demands the increase of government support for 
scientific research and formatting communication links between the Egyptian agricultural policy-makers and 
between different research centers in Egypt in order to implement cultivation of new varieties, especially in 
strategic crops resistant to climate change with high productivity. Therefore, all the published researches which 
are characterized by scientific application in the field of specialized production.  
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