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Abstract: The corn crop Plays a vital role in achieving food security as a main element in bridging the 
food needs for people or where used as main source of animal feed of high nutritional value and is 
characterized by its components market (supply, demand, exports) oligopolistic, leading to a lack of 
clarity determinants of these components, therefore, aims research to identify the most important 
variables affecting on the world supply (production, inventory) as well as world demand, in addition to 
world prices and by using statistical methods. The study found that increasing the area planted with 
corn by the unit leads to increased total production by about 8.312 million tons, and increased 
consumption from it in the previous year by the unit leads to higher worldly price is around 473 dollars 
per ton. It turns out that it is expected to increase world consumption of corn for about 906 million 
tons, an increase of estimated by 21.6% of the volume of worldly expected production, amounting to 
around 789.2 million tons in 2015, with the expectation that a drop in world stock of up to about 106.8 
million tons. The results showed that it is expected to continue the worldly price of corn to rise to up to 
about 238 dollars per ton in 2015, with the increasing trends producing states of the corn to be used in 
the production of ethanol and the continued rise in oil prices increases the burden on imported 
countries and headed by Egypt. Therefore, the study recommends the need for attention to scientific 
research in the field of increase productivity of this crop, as well as the conclusion of agreements 
aimed at the production of   bio-fuels from non-food sources. Also, the study recommends the need for 
the rationalization of the consumption of importing countries with reducing losses during handling and 
application of methods and technologies that will increase production devising added high 
productivity, and also try to find new markets to meet consumer needs 
 
Key words: corn crop, supply, demand, exports, world prices, World consumption, expected  
                   production. 

 
INTRODUCTION 

 
Corn crop considers one of the significant food grains crops worldly produced, and there are 

multiple usage aspects either for human’s food or   animal’s feed due to its high nutritional value, as well as it is 
used in the manufacture of some important products (corn oil, fructose, starch). Also the trend towards its 
expanding usage is increased of bio-fuel production has reached the area planted with corn to 154.4 
million hectares, producing about 742.4 million tons as the average for the period (2005-2009). Due to the needs 
of corn for a long lighting period with high temperature and continued irrigation, the production is 
for the limited areas of the world. It is noted the world prices increase of corn which amounted to some $ 182 
per ton, which is reflected in the high value of the invoice and imports of imported countries especially Egypt, 
where the quantity of imports valued at 4.38 million tons valued at about 790 million pounds as the average for 
the period (2005-2009). 
 
Research Problem: 

The research problem is not clarity of the most important variable affecting the world production, world 
consumption, and world prices of corn, which it is risk to the economies of developing countries, particularly for 
imported corn and topped by Egypt. 
 
Aim of the Research: 

The research aims to identify the most important factors affecting the technical and economic variables for 
the corn crop at the world level, namely in the world production, inventory, consumption and world prices. 
 
The Used Data and the Researched Methods: 

The study relied on published data released by Ministry of American Agriculture, the Food and Agriculture 
Organization "FAO", and the International Monetary Fund. The study relied on methods of descriptive and 
analytical statistics - simple regression- in addition to the design of an economic model to obtain for conclusions 
and discussed it according to the economic logic.  
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First, the World Production of Corn: 

It is clear from Table (1) that the world area planted crop corn has increased from about132.2 million 
hectares on average for the period (1990-1994) to about 138.2, 140.1 million hectares for the periods (1995-
1999), (2000-2004), an increase of about 4.6%, 5.9%, respectively, then increased to about 154.4 million 
hectares on average for the period (2005-2009), an increase of approximately 16.8% higher than that for the 
base period (1990-1994). 

This has taken the area planted with corn at the general increased  moral statistical trend by rate of increase 
of about 1.1% of the average of the study period (1990-2009), amounting to 142.6 million hectares and the 
standard deviation was about 10.81, as shown in Table (2), As can be seen from Table (1) increase productivity 
during the two periods (2000-2004), (2005-2009), as estimated by 4.5, 4.9 tonne hectares, an increase estimated 
by 17.9%, 29.7%, respectively, than those for the period (1990-1994).  

The productivity has taken a general growing trend at an annual rate of moral statistically estimated  by 
1.72% of the annual average during the study period is estimated by 4.40 tons hectares, and the standard 
deviation was about 0.489 as shown in Table (2).  

With regard to the world production of corn crop, an increase of area and productivity has reflected to 
increase to increase production as shown in Table (1) that the world production of corn has increased from about 
509 million tonnes average for the period (1990-1994) to around 580 million tonnes for the period (1995 - 
1999), an increase estimated by 13.9%, then increased to about 627.4, 742.4 million tons average for the periods 
(2000-2004), (2005-2009), an increase estimated by 23.3%, 45.8%, respectively, than that of the base period 

As shown in Table (2) that the world production of corn may take general increased trend during the study 
period (1990-2009) with growth annual moral statistical rate of is about2.73% of the annual average of about 
629.6 million tons and by a standard deviation coefficient of around 11.3. 

 
Second, World Demand for Corn:  

Is clear from Table (1) the world consumption of corn has increased from about 505 million tons as the 
average for the base period (1990-1994) to about 571.3 million tons for the period (1995-1999), an increase of 
estimated by 13.1%. Also it notes the increasing demand for corn during the two periods (2000 - 2004), (2005 - 
2009), an increase of estimated by 26.7%, 51.3%, respectively, than that of the base period. The data in Table 
(2) is indicating to increase world demand for corn with annual moral statistic rate of during the study period, 
with an estimated 2.95% of the annual average of about 634.9 million tons, as estimated standard deviation 
coefficient of about 12.01.  

 
Third, the World Stock of Corn: 

Study of the global stock of corn found increased by17% during the period (1995-1999) than it was during 
the base period. Then he began to decreasing during the two periods (2000 - 2004), (2005 - 2009) up to about 
138, 108.5 million tons and by decreasing estimated at 5%, 25.3% than that for the base period may be due to 
the expansion in the use of corn to product bio-fuels which it is dangerous for both humans and animals in terms 
of high world prices whether food crop for both humans or feed the animals and study the time trend of the 
world stock of the corn.  Shown in Table (2) that it took a decreasing trend is estimated at 2.583 million tons 
annually at a moral statistic rate about 28.2% of the annual average, estimated by 139.5 million tons, which it 
requires the development of policies to product bio-fuels from non-food sources and to prohibit of production 
from food sources. 

 
Table 1: Annual average for world production, inventory and consumption quantities and world exports and prices for corn crop during the  
              study periods (1990-2009) (quantity in million tonnes, the price in dollars per ton, the area in million hectares). 

Periods 
 
Statement 

1990-
1994  

1995-
1999 

%for the 
base 
period 

2000-
2004  

% for the 
 base 
 period 

2005-
2009  

%for the 
 Base 
period  

(F) between 
the periods 

1990-
2009 

Area  132.2 138.2 104.6 140.1 105.9 154.4 116.8 13.8**  141.2 
Productivity  3.8 4.2 110.5 4.5 117.9 4.9 129.7 9.12** 4.35  
world production  509 580 113.9 627.4 123.3 742.4 145.8 27.95** 614.6  
world consumption  505 571.3 113.1 640 126.7 764 151.3 57.98** 620 
world stock  145.3 170 117 138 95 108.5 74.7 8.23**  140.3 
world exports  63 67 106.3 76 120.6 99.7 158 40.02** 131 
world prices  106.2 119.4 112.4 129 121.4 169 159 4.24* 76.4 

(**) morale at 0.01    (*) morale at 0.05 
Source:- collected and calculated from: 
1 - the website of Ministry of American Agriculture   http// www.usda.gov  
2 - the website of the Food and Agriculture Organization "FAO"      http//www.fao.org 
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Fourth, Exports and World Prices for Corn:  
Data from Table (1) indicate that world exports of corn have increased to about 67, 76, 99.7 million tons 

during the period (1995-1999), (2000-2004), (2005-2009), an increase of about 6.3%, 20.6 %, 58% respectively 
of the average for the base period (1990-1994). 

The world exports has taken a general increased trend with annual moral statistical rate estimated by 2.7% 
of the annual average of around 75.94 million tonnes and by a standard deviation coefficient estimated by 13.5 
during the study period (1990-2009). 

By studying the world prices of corn appeared to be increased from about 106.2 dollars per ton on average 
for the period (1990-1994) to about 119.4 dollars per ton for the period (1995-1999), an increase of estimated by 
12.4%, then it raised to reach about 129 169 dollars per ton during the two periods (2000 - 2004), (2005 - 2009), 
an increase of estimated by 21.4%, 59%, respectively, for the base period.  

The world prices has taken a general increased trend during the study period (1990 - 2009) at an annual 
moral statistical rate estimated by 3.44% of the annual average about 127.9 dollars per ton and a standard 
deviation coefficient is estimated at 46.11, as shown in Table (2). 

 
Table 2: The general time rend for each area, productivity, world consumption and world inventory and the world exports and prices for  
              corn crop during the study periods (1990 - 2009). 

Variable unit  rate of the general time trend average 
annual 
change 
rate 

standard 
deviation 

R2 F 

Area 
Million 
hectares 

Yt = 125.3 + 1.575 Xt 
                           (9.19)** 142.6 1.10 0.82 10.81 84.6 

productivity 
tons per 
hectare 

Yt = 3.568 + 0.76 Xt 
                       (14.95)** 4.40 1.72 0.92 0.489  223.5 

world production 

million tons 

Yt = 440.3 + 17.21 Xt 
                          (12.53)** 

629.6 156.95 2.73 11.31    0.89 

world 
consumption 

Yt = 428.6 - 18.76 Xt 
                        (17.16)** 

634.9 294.3 0.94 2.95 12.01 

world stock 
Yt = 167.9 - 2.583 Xt 
                        (3.02)** 139.5 28.2 0.32 9.11  -1.85 

world exports 
Yt = 53.43 + 2.05 Xt 
                      (12.09)** 75.94 0.89 2.7 13.5 146.2 

world prices $ of per ton  
Yt = 79.58 + 4.397 Xt

                          (3.20)* 127.9 3.44 46.11 0.35 10.24 

(**) morale at 0.01    (*) morale at 0.05   - value in brackets reflect the (T) the calculated 
Source:- collected and calculated for: 
1 - The website of the Ministry of American Agriculture   http//www.usda.gov  

2 - The website of the Food and Agriculture Organization "FAO"  http//www.fao.org 
 

World Markets for Production and Foreign Trade of Corn: 
Shown in Table (3) that the important producing countries of the corn are America, China and EU countries 

as a representative of their production about 39.7%, 19.6%, 8.2% respectively of world production of corn, 
estimated by 711.6 million tonnes annual average for the period (2001 - 2009) as well as Mexico and Argentina 
relative importance estimated by 3.1%, 2.5%, respectively.  

For world foreign trade corn crop indicate data in Table (3) that the United States of America is the 
important exporting countries of corn crop due to the huge increase in the volume of its production, as exports 
constitute about 56% of the total world exports, estimated by 86.6 million tons annual average for the 
period(2001 - 2009) in addition to the countries of Argentina, China, and France relative importance estimated 
at 14.2%, 9.4%, 7.8%, respectively, as Japan is a major importer of corn, representing imports about 18.8% of 
world imports, amounting to about 86.5 million tons, while it represents imports of Korea, Mexico, China, and 
Egypt about 10.1%, 7.6%, 6.5%, 5.4% respectively of world imports. 

 
Table 3: The important producing, exporting and importing countries of the corn crop in the world at average in the period (2001 - 2009)                              
              (quantity in million tonnes). 

The important producing countries The important exporting countries The important importing countries
State quantity % State quantity % state quantity %
America 282.5 39.7 America 48.5 56.0 Japan 16.3 18.8
China 139.5 19.6 Argentina 12.3 14.2 Korea 8.7 10.1
EU 58.7 8.2 China 8.1 9.4 Mexico 6.60 7.6 
Brazil 45.5 6.4 France 6.8 7.8 China 5.6 6.5
Mexico 22.2 3.1 Canada 0.41 0.47 Egypt 4.7 5.4
Argentina 18.1 2.5 - - - - - - 
Other 145.1 20.4 Other 10.5 12.1 Other 44.6 51.6
World 711.6 100 World 86.6 100 World 86.5 100

(**) morale at 0.01    (*) morale at 0.05 
Source:- collected and calculated from: 
1 - The website of the Ministry of American Agriculture   http//www.usda.gov    
2 - The website of the Food and Agriculture Organization "FAO"  http//www.fao.org 
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Above shows that exports of four countries - America, Argentina, China, France - representing about 87.5% 
of the total worldly exports, suggesting that the exported market of corn crop is market oligopoly, where a small 
number of countries is dominated by the largest share of the volume of exports. As can be seen that the imports 
of five countries - Japan, Korea, Mexico, China, Egypt - representing about 48.4% of the total world imports, 
suggesting that the imported Market of corn crop is market oligopoly (monopoly of purchase), where a small 
number of countries (buyers), representing a large proportion of the volume of worldly imports. It is clear from 
the decrease of the efficiency of worldly markets for corn, where the market away from the properties of perfect 
competition. 

 
Analysis Model: 

The model fits with the goal of the research, consists of four equations with internal variables represented in 
the global production (Y1), global consumption (Y2), the world inventory (Y3), world prices (Y4) for the corn 
crop, in addition to the variables pre-determined from outside The form in which the number of exogenous 
variables population (P0), real capita income (Iw), the cultivated area (A), world exports (Ex), technology, 
expressed in the time factor (T). As well as slowly variables one year, a consumption of the previous year (Y2t-

1), and stored the previous year (Y3t-1). It was found that the method of least squares on the three phases is the 
best way to estimate model parameters consisted with the economic logic.  

This study had assumed that the world production of corn in the function of the area planted with corn, and 
the time factor, expressing the technological development, the study also assumes that the worldly consumption 
of corn in the function of the number of population, real capita income. As well as the world stock of the corn 
function in the current production of  it, and consumption than in the previous year, and inventory than in the 
previous year. The study assumes that the worldly prices for corn crop function in the amount of exports, 
consumption than in the previous year, real capita income. 

 
The Mathematical Formula of the form: 

Y1 = F (A, T) 
Y2 = F (P0, Iw) 
Y3 = F (y1, y2t-1, y3t-1) 
Y4 = F (Ex, y2t-1, IW) 
 

Definition of Variables form: 
Internal Variables: 

Y1 = the world production of corn in million tons 
Y2 = the world consumption of corn in million tons 
Y3 = the world stocks of corn in million tons 
Y4 = the world prices of corn in dollars per ton 
 

Exogenous and Slowly Variables: 
P0 = the world population in millions 
T = the factor of time (1990 - 2009)  
A = the world area of corn in million hectares  
Iw = Average the world real capita income in dollars, according to estimates by the International Monetary 

Fund  
Ex = the world exports of corn in million tons  
y2t-1 = the world consumption of corn in the previous year in million tons  
y3t-1 = the world stocks of corn in the previous year in million tons 

 
The Results of Estimation of the Parameters of the Structural Formula of the Standard Economic Model: 

Shown in table No. (4) that all transactions estimated consistent with the logic of economic and moral 
statistically significant at the level of 0.01, according to test F, and the results showed the absence of problems 
for the assessment (non-homogeneity, the link self, non-normal distribution) affect the efficiency of the model 
and according to the estimates of the values of R2, Durbin and Watson coefficients (D. W). 
 
The Results were also Wearing: 
First, the Affected Factors on the Production: 

Shown in Table (4) match signals transactions estimated with the economic logic which show relationship 
direct correlation between the amount of the world production of corn in million tons, and each of the area 
planted with corn in million hectares, and technological change, expressed in time during the study period 
(1990-2009). This indicates that the change of variables by a former unit leads to increased global production of 
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corn about 8.312, 13.976 million tons respectively. And these two variables explain about 95% of the changes in 
the produced quantity from corn. 
 
Second, the Affected Factors on the Consumption: 

Data from Table (4) signals to match the estimated transactions of the model with economic logic. It was 
found a positive relationship between the world consumption of the corn and each of the population in million 
inhabitants and real capita income in dollars. This indicates that the change of variables by a former unit leads to 
increase the consumed quantity about 0.435, 0.248 million tons respectively. And these two variables explain 
about 99% of the change in worldly consumption of corn during the study period (1990-2009). 
 
Third, the Affected Factors on the Stock: 

Shown in Table (4) there are a positive relationship between the amount of the world stocks of corn and 
each of the stock of the previous year and consumption of the previous year as the increase in these two 
variables by the unit in the previous year leads to increase the stock of this year by about 0.951, 0.786 million 
tons respectively. While showing an inverse relationship between the amount of inventory and the amount of 
current consumption as the increase in consumption this year by the unit leads to a decline in inventory by about 
0.064 million tons. And these variables explain about 96% of the changes in the amount of the world 
consumption of corn for the same period of the study. 
 
Fourth: the Affected Factors on Prices: 

Shown in Table (4) the transaction signals consistent with economic logic and show a positive relationship 
between the worldly prices of corn and each of the amount of consumption in the previous year, real capita 
income during the study period (1990-2009). The increases by each unit lead to the increase of world prices for 
corn by about 0.473, 0.853 dollars per ton, respectively. As well as the existence of an inverse relationship 
between the worldly prices of corn and the amount of exports, suggesting that the increase in the amount of 
world exports of corn by the unit leads to a lower worldly price is about $ 1.11. As can be seen that these 
variables explain about 73% of the changes in worldly prices. 

 
Table 4: Structural formula equations for internal variables of the model are estimated during the period (1990 - 2009)    (Amount million  
              tonnes, the price in dollars per ton). 

Independent variables The estimated equation  R2 D.w 

The amount of world production Y1 
Y1 = 119 C1 + 8.312 A + 13.976 T 

        (-2.66)*        (5.65)**               (3.41)** 
95 0.053 

The amount of world consumption 
Y2 

Y2 = -42.509 C2+ 435 P0 + 0.248 Iw 

          (-7.02)**         (3.21)**        (5.84)** 95 0.566 

The amount of inventory world Y3 
Y3 = 31.64 C3 - 0.064 y2 + 0.951 y3t-1+ 0.786 y2t-1 
            (-2.49)*        (-12.05)**                (14.37)**          (11.01) * 96 0.177 

World prices Y4 
Y4 = 22.51 C4 - 1.11 Ex + 0.473 y2t-1+ 0.853 Iw 

         (4.00)**        (3.34)**           (4.179)**     (4.471)**  
73 0.061 

   (**) morale at 0.01           (*) morale at 0.05   - value in brackets reflect the (T) the calculated 
Source: - collected and calculated from: 
1 - The website of the Ministry of American Agriculture   http//www.usda.gov    
2 - The website of the Food and Agriculture Organization "FAO"  http//www.fao.org 
3 - The website of the International Monetary Fund    http// www.inf.org 

 
Prediction for External Variables in the form: 

Based on transactions shorthand formula for the external variables (coefficients of partial regression) 
estimated the model as well as the use of self-regression models estimated in Table (5) could predict the external 
variables as in Table (6), which shows predicted increase in population about 6.8268 million people in 2010 to 
about 7207 million in 2015 and an increase of about 5.57%, is also expected to increase in real capita income of 
about 6797.3 dollars in 2010 to about 7499.6 dollars in 2015 and an increase of approximately 10.3%, as well as 
the expected increase in corn area of about 158.8 million hectares in 2010 to about 167.7 million hectares in 
2015, an increase of about 5.6%, and also expected to increase the amount of world exports of corn from about 
96.8 million tons in 2010 to about 107.8 million tons in 2015 and is estimated to increase estimated 11.4%. 

 
The Predictive Ability Test of the form: 

Data from Table (7) to the efficiency and the ability of the predictive model with values (no. similar tail) equal to 
zero, where estimated at 0.003, 0.037, 0.013, 0.028 for the internal variables of the model (production, consumption, 
stocks, prices). 
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Table 5: Self-estimated regression equations for the external variables in the economic model during the period (1990 - 2009). 
Independent variables The estimated equation  R2 F D.w 

Population, millions 
P0 = 656 - 0.229 P0-1 + 91.06 T 
        (5.011)**    (-9.22)**     (4.862)** 

98 533.85 0.295 

Real capita income,  
dollars per ton  

Iw = -223.2 + 1.059 Iw + 16.969 T 
         (-4.759)**     (8.366)**      (6.042)** 

94 192.68 0.788 

Cultivated area,  
million hectares 

A = 44.1 + 0.651 A-1 + 0.623 T 
       (4.102)**      (6.27)**       (8.19)** 

84 36.69 0.0229 

The amount of exports, million 
tonnes 

Ex = 37.823 + 0.298 Ex-1 + 1.537 T 
            (2.715)**             (8.11)**        (2.927)** 

86 41.292 0.125 

(**) morale at 0.01    - value in brackets reflect the (T) the calculated 
Source: - collected and calculated from: 
1 - The website of the Ministry of American Agriculture                  http//www.usda.gov    
2 - The website of the Food and Agriculture Organization "FAO"  http//www.fao.org 
3 - The website of the International Monetary Fund    http// www.inf.org 

 
Table 6: Predictive values of external variables of the model using the self-regression equations during the period (2010 - 2015). 

Variable 
Year 

Population, P0 
millions 

real per capita 
income, Iw  

 dollars per ton 

maize area, A 
million hectares 

the amount of 
exports, Ex

million tons 
2010 6826.8 6797.3 158.8 96.8 
2011 6910.8 2051.6 160.5 99.0 
2012 6984.9 7185.3 162.3 101.2 
2013 7059.0 7212.8 164.1 103.4 
2014 7133.0 7302.9 165.9 105.6 
2015 7207.0 7499.6 167.7 107.8 

Source: - collected and calculated from 
1-Transactions of shorthand formula of the external variables estimated in the model 
2- Self-regression equations in Table (5) 

 
Table 7: Statistical indicators to measure the predictive ability of internal variables in the model (quantity in million tonnes, the price in  
              dollars per ton). 

Independent internal variables  Statistical Tails 
The square root of the average 

error squares, RMSE 
Variance 

proportion 
The amount of world production 0.037 34.88 0.095 

The amount of world consumption 0.003 
24.38 

 
0.004 

The amount of world inventory  0.013 3.77 0.001 
World prices 0.004 4.37 0.030 

Source: - collected and calculated from transactions of shorthand formula estimated formula. 

 
Prediction for Internal Variables in the form: 

Using the equations of the shorthand formula with predictive ability according to the statistical indicators 
and also predictive values of the external variables can be predict by internal variables as in Table (8), it found 
that it is expected to increase worldly production of corn from about 744.4 million tons in 2010 to about 789.2 
million tons in 2015 and by an increase of about 6%, while the expected increase in worldly consumption of 
about 814.8 million tons in 2010 to about 906 million tons in 2015, an increase about 11.2%, indicating to 
increase the size of the gap from about 70.4 million tons in 2010 to about 116.8 million tons in 2015 and an 
increase of about 65.9%, for the worldly stock will be expected to decline from about 128.7 million tons in 2010 
to about 116.8 million tons in 2015 and by decreasing estimated at 9.2%, while it is expected to rise in 
international prices of corn from about $ 221 per ton in 2010 to about 238 dollars per ton in 2015, an increase of 
about 7.70%. 
 
Table 8: Predictive values of the internal variables of the model is estimated during the period (2010 - 2015). 

Variable 
 
Year 

The amount of 
World production 

million tons 

The amount of World 
consumption million tonnes 

The amount of World 
inventory million hectares 

World prices 
dollars per ton 

2010 814.79 744.4 128.7 221 
2011 841.76 752.36 123.6 217.6 
2012 871.18 762.32 119.8 223 
2013 876.1 771.28 112.7  228 
2014 887.2 780.25 109.3 234 
2015 906.0 789.2 106.8 238 

Source: - collected and calculated from 
1. Transactions of shorthand formula of the estimated model  
2. Transactions of shorthand formula of the external variables 

3. Table(6)  
 
From the above illustrated the growing World crisis of the corn crop and the high bill of imports in addition 

to the orientations of the most important countries producing and exporting countries –America- about the 



Aust. J. Basic & Appl. Sci., 6(3): 734-740, 2012 
 

740 

transition from the use of food crop to the main material for the production of  bio-fuel –ethanol-, where one 
study (http// www.fao.org) showed that the World production for corn estimated by 4426 million gallons 
represents about 40.6% of world production of bio-fuels as an average for the period (1997-2008). The 
estimated production of the United States about 3483 million gallons represents about 78.7% of the total bio-
fuel product which used 99.5 million tons, representing approximately 35.7% of total production average for the 
same period, which affects negatively on the countries that are net importers of corn crop, including Egypt, 
imported for about 4.25 million tons of which about 76.7% is imported from the United States. 
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