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Abstract: The worldwide prices for crops are considered one of the limiting factors for the imported

quantity of these crops. The worldwide prices also are economically affected both exporting and importing
countries. This  investigation aims at studying worldwide commerce for crops of the main grains.

Likewise, study the relative prices to the outputs and their impact on the exporting capacity. The obtained
results clarified that the important producing countries for wheat are the EU and China where their

production represent third of the world production. While America is considered the biggest exporting
country for wheat; where it exported 1/4 of worldwide of the total exports. Egypt occupies an advanced

place between the wheat importing countries where it imports about 6.6% of the total worldwide imports
of wheat. As for maize crop, America and China are considered the most important countries producing

maize and their production represents more than half of the world production. America is considered from
the biggest countries that exporting maize to the other countries where it exports more than half of the

worldwide exports. Japan is considered the biggest country that imports maize where it imports fifth the
worldwide imports. Regarding rice crop, China and India are considered from the important producing

countries and their production represents more than half of the world production. Thailand is considered
the biggest country that exports rice, where it exports more than quarter of the worldwide exports. Nigeria

and Indonesia are considered the biggest importing countries that import about 5.5% and 5.1% from the
worldwide imports of rice.  Results showed that the important factors that influence on the worldwide

prices for grain crops, representing world store, export of America and Australians and imports to Brazil
in the ratio for wheat crop and   agrees with economical impact, and world store and imports of China

and  price  of  sorghum  as  a  substitute merchandise for the maize in the ratio for output the maize.
The world production and stored, American export and import of Nigeria and Brazil in relation to the rice

crop. Therefore the present study encourages increase in the production of the developing countries from
wheat and maize crops in the coming years due to orientation of the developed countries to the production

of  fuel, the matter that reflected to increase of worldwide prices in a manner that affecting the economic
of the developing countries and hence facing much food problems. 
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INTRODUCTION

  The worldwide market is considered an integrated

unit that influences by either the quantity, quality or
price developments in any part of the world. Changing

the prices of American wheat affect the wheat prices in
Australia, Canada and Argentina at the same direction

of change with some differences in the rates of change.
The prices are extremely sensitive to any prediction in

production decrease of the producing countries.
Increasing production greatly affect the storage policy

of the major exporting countries and the volume of
stock they want to keep. So, these countries depend

upon increasing the storage quantities to control the
impact of production increase on prices. World

Statistics indicate that wheat, maize and rice crops
production represent about 27.5%, 31.7% and 27.7

respectively of the total world production of cereal

crops amounting 2185 million tons as an average for
the period from 2001to 2007 .[8]

The main problem is the variables that affect the
fluctuations in world prices of all agricultural products,

especially grains, are not well identified despite the
application of the world trade agreement, which is

extremely dangerous for the economies of importing
grains countries.  

The aim of this research is to identify the most
important variables that affect the world prices of grain

crops i.e., wheat, rice and maize through the study of
the impact of global production and stock of these

crops. In addition, studying the exports of the biggest
exporting countries and imports of most importing

countries and the alternative prices of imported goods
on the world price.
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MATERIALS AND METHODS

The study depends on published statements issued

by the Food and Agriculture Organization (FAO) and

pamphlets of the International Monetary Fund, in

addition to other sources related to the subject of study.

The study also depends on the methods of descriptive

statistics and quantitative data analysis of the crops

studied. Further, the use of multi-phased gradient

method for the identification of the most important

factors affecting the world prices for these crops.

RESULTS AND DISCUSSION

World  Production  and Trade of Wheat Crop:

Table (1) shows that the total world production of

wheat is estimated at 598.7 million tons average for the

period from 2001 to 2007. The production from the

developed countries reaches about 53.8%, while the

rest is produced by the developing countries. As shown

in Table (1), the EU countries produce about 19% of

world production, while production of China, India and

America reached 15.9%, 11.8% and 9.2% of world

production respectively. America is the biggest which

has a stockpile of wheat amounting 7.8% of the world's

stock (190.8 million tons) during the study period

followed by the EU countries which have about 7.9%

of the world's stock.

As for the Worldwide Trade of wheat, Table (1)

indicates that United States, Canada and Australia are

considered the most important exporters for wheat;

representing approximately 24.7%, 14.4% and 13.6% of

the volume of world wheat exporting, which average

108.3 million tons for the period of study. As to Egypt,

it is considered the biggest wheat importing country

where it imports about 6.6% of the total volume of

worldwide import that reaches 107.7 million tons.

Meanwhile, the EU countries import about 7.4%, Brazil

6% and Japan 5.2% of worldwide import for the period

of study.

Comparing the export price of the main exporters

of wheat with the world price it is clear that the

Argentina enjoyed a comparative advantage in that its

export price is considered the lowest price accounting

for about 92% of the world price, while Canada

achieved the highest price in the export represents

about 115% of the world price. Table (1) shows that,

despite the convergence of wheat production in both

developed and developing countries as a representative

of their output to 53.8% and 46.2% respectively of

world production, but the exports of developed

countries representing about 83.7% of total world

exports of wheat and imports of the developing

countries representing approximately 76.4% of world

import of wheat cultivated. This indicates that

developing countries are the most tolerant to the risk of

high prices world wide.

Worldwide Production and Trade of the Maize

Crop: Table (2) shows that the total global maize

production that is estimated by 679.5 million tons for

the period from 2001 to 2007. This quantity distributed

between the developed and developing countries by

53.3% and 46.7% respectively. Table (2) also shows

that America and China produce more than half of the

worldwide production that reached about 59% of world

production, while the EU countries produce about 8.7%

of world production. As for the world trade of maize

crop, the data presented in Table (2) indicate that

America exports around 57.3%, while Argentina, China

and France export about 13.8%, 9% and 8.5% of the

volume of world export of corn production average

84.7 million tons for the period of study. As Japan is

considered the biggest importer of grain crops where it

imports about 19.3% of world import that equivalent

85.5 million tons, while Korea and Mexico import

about 10.3% and 7.3% of the total volume of world

maize import.  

Comparing the export price of the main exporting

countries of maize with the world price, it is clear that

America has a high competitive export price that

reaching about 90% of the world price, while France

recorded the highest price (~148% of the world price).

Table (2) shows that rice production of the developed

countries from maize represents ~53.3% of world

production and export constitutes about 69.2% of total

world export of maize. This means, the export of

developing countries represents nearly a third of world

export of grain production, while   imports more than

two-thirds of world imports which indicates that

developing countries are more tolerant to risks to

international prices rise for grain.

The World Production and Trade of Rice Crop:

Table (3) shows that the total world rice production is

estimated by 547.1 million tons for the period from

2001 to 2007. The production of the developing

countries is about 95.8%, while the rest is produced in

developed countries. Table (3) also shows that China

and India produce more than half of the world's

production of rice (51%) while the production of each

of Indonesia, Bangladesh and Vietnam are about 8.6%,

6.4% and 5.8% of world production respectively. China

stocks of rice is more than half of the world's stock

(~57.5%) of the world's stock, representing about 116.9

million tons during the study period. 
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Table 1: The main producing, exporting and importing countries of wheat crop in the world during the period from 2001-2007.

Producing countries Exporting countries Importing countries

-------------------------------------- ---------------------------------------------------------------------------------- ---------------------------------------------------

Country Quantity % Country Quantity % Store % Relative price Country Quantity %

EU 113.8 19 USA 26.7 24.7 14.8 7.8 107 EU 8 7.4

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

China 94.9 15.9 Canada 15.6 14.4 7.1 3.7 115 Egypt 7.1 6.6

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

India 70.5 11.8 Australia 14.7 13.6 5.7 3 111 Brazil 6.5 6

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

USA 55 9.2 EU 12.8 11.8 15 7.9 99 Japan 5.6 5.2

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Russia 45 7.5 Argentina 8.4 7.8 1.3 0.7 92 Indonesia 4.5 4.2

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Australia 19.8 3.3

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Developing 276.6 46.2 Developing 17.7 16.3 - - - Developing 82.3 76.4

countries countries countries

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Developed 322.1 53.8 Developed 90.6 83.7 - - - Developed 25.4 23.6

countries countries countries

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Total 598.7 100 Total 108.3 100 190.8 100 - Total 107.7 100

production quantity quantity

(*)Quantity by M illion Tons

Source: 1- F.A.O., Food outlook, global market Analysis, Rome-Italy, Different issues.

2- www.FAO.org 

Table 2: The main producing, exporting and importing countries of maize crop in the world during the period from 2001-2007.

Producing Countries Exporting Countries Importing Countries

------------------------------------------ ------------------------------------------------------------------------ ---------------------------------------------------

Country  Quantity % Country  Quantity % Relative price Country  Quantity %

USA 270.5 39.8 USA 48.5 57.3 90 Japan 16.5 19.3

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

China 130.6 19.2 ArgentinaChina 11.7 13.8 81 Korea 8.8 10.3

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

EU 59.3 8.7 France 7.6 9 93 M exico 6.2 7.3

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Brazil 42.3 6.2 Canada 7.2 8.5 148 China 5.2 6.1

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

M exico 22.7 3.3 0.26 0.3 138 Egypt 4.5 5.3

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Argentina 16.7 2.5

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Developing 317.6 46.7 Developing 26.1 30.8 - Developing 57.5 67.3

countries countries countries

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Developed 361.9 53.3 Developed 58.6 69.2 - Developed 28 32.7

countries countries countries

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Total 679.5 100 Total 84.7 100 - Total 85.5 100

production quantity quantity

(*)Quantity by M illion Tons

Source: 1- F.A.O., Food outlook, global market Analysis, Rome-Italy, Different issues.

2- www.FAO.org 

The Worldwide Production and Trade of Rice Crop:

For world trade of rice crop, it is clear from Table (3)

that Thailand exports more than a quarter of the

world's exports of rice (28.7%), while exports represent

India, Vietnam and America to 16.3%, 14.5%, 12.1%

of world export, amounting to about 28.2 million tons,

respectively. It is considered that Nigeria, Indonesia

and Philippines are of the most important importer of

rice imports, representing approximately 5.5%, 5.1%

and4.8% of world import amounting to 27.3 million

tons average for the period of study.

Comparing the exporting price of the main

exporters of rice with the world's price, it has been

shown that China enjoys a comparative advantage in its

exporting price as the lowest prices accounting for

about 74% of the world price, while India achieved the

highest price in the export represents about 105% of

the  world price. Table (3) shows that, in spite of the
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Table 3: The main producing, exporting and importing countries of rice crop in the world during the period from 2001-2007.

Producing Countries Exporting Countries Importing Countries

---------------------------------------- -------------------------------------------------------------------------------- ----------------------------------------------

Country Quantity % Country Quantity   % Country Quantity % Country Quantity %

China 162.1 29.6 Thailand 8.1 28.7 2.8 2.4 86 Nigeria 1.5 5.5

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

India 117.2 21.4 India 4.6 16.3 10.5 9 105 Indonesia 1.4 5.1

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Indonesia 47.1 8.6 Vietnam 4.1 14.5 4.7 4 78 Philippines 1.3 4.8

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Indonesia 35.2 6.4 USA 3.4 12.1 1.03 1 103 Iraq 1.1 4

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Vietnam 31.5 5.8 China 1.7 6 67.2 57.5 74 Bangladesh 1 3.7

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Developing 524.1 95.8 Developing 24.2 85.8 - - - Developing 22.7 83.2

countries countries countries

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Developed 23 4.2 Developed 4 14.2 - - - Developed 4.6 16.8

countries countries countries

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Total 547.1 100 Total 28.2 100 116.9 100 - Total quantity 27.3 100

production quantity

(*)Quantity by M illion Tons

Source: 1- F.A.O., Food outlook, global market Analysis, Rome-Italy, Different issues.

2- www.FAO.org 

production of the developing countries for some 95.8%

of world production of rice, however, exports

represented about 85.8% of total world export of rice,

and import accounted for some 83.2% of world import

of rice. It also points out that developing countries are

the most tolerant of risk to rise in international prices.

The Relationship Between Export Capacity and

Relative Prices of the Grain Crops: The relationship

between export capacity of the biggest exporting

countries of grain crops as a dependent factor and the

relative prices (country exportation price divided by the

world price) as an independent factor has been studied

for those countries in various mathematical models to

choose the models that agree with the statistical and

economic logic.

The equations in Table (4) speak well about the

significant statistical impact of the relative price of

both  Canada  and  USA  for  wheat exporting

capacity that represented by the double logarithmic

model. The data show that decrease in the relative

price for both of them by 10% led to increase their

exports by 11.6% and12.9% respectively (equations

number 1and 2). On the other hand, no significant

relationship was recorded for Argentina, Australia and

European Union.

Furthermore, the data indicate the statistical

significance  of  the  relative price effect for both

China  and  Canada  on  their export capacity of

maize  crop  in  the linear model for China and double

logarithmic model for Canada. It was found that the

decrease in export price per ton (compared to the

worldwide price) by about one dollar, leads to increase

export  capacity  of  China by about 28.96 million

tons,  while  the  decrease in the price relative price

for  Canada  by  about  10% lead to increase the

export  capacity  by about 25.8% respectively

(equations numbers 3, 4). No significant relationship

was  recorded  for Argentina, France and America.

This indicates that the export price in these countries

does  not  affect maize export but there is a

relationship  between  export  process and some

mutual commercial deals.

Concerning rice crop, the relationship between the

export capacity of both India and Vietnam and their

relative price was significant, where it was found that

the decrease in relative price by 10% leads to increase

exporting capacity for both of them by 25.2% and 13%

respectively (equations numbers 5, 6). It was found that

no significant relationship was recorded for China,

America and Thailand that leads to conclude that

export price does not affect the export capacity of rice

in these countries.

Factors Affecting the Worldwide Prices for the

Important Grain Crops: This part is dealing with the

importance of variables that affect worldwide prices for

main grain crops and represented by the world

production, the worldwide stockpile and the exporting

capacity of the exporting countries and the importing

capacity of the importing countries for the crop and

substitution commodities prices of for the crop during

the period from 1992 to 2007 using Stepwise

Regression analysis that includes the independent

variables according to their importance as in the

following mathematical model: 
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Table 4: M athematical formulas that reflect the relationship between exports capacity of the biggest exporters of grain for the period from

2001-2007.

crop n Country       equation R significant2

i iwheat 1 Canada lnY  =2.92 -1.16lnX 0.35 0^

i(2 .633)           

-----------------------------------------------------------------------------------------------------------------------------------------------------------------

i i2 USA lnY  =3.38 -1.29lnX 0.48 **^

                 i(3 .48)

-------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

i imaize 3 China Y  =33.8 -28.96X 0.33 0^

            i(2 .641)

-----------------------------------------------------------------------------------------------------------------------------------------------------------------

i i4 Canada lnY  =-0.58 -2.58lnX 0.74 **^

                   i(6 .16)

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

i irice 5 India lnY  =1.22 -2.52lnX 0.84 **^

                 i(8 .36)

-----------------------------------------------------------------------------------------------------------------------------------------------------------------

i i6 Vietnam lnY  =1.69 -1.3lnX 0.53 **^

               i(3 .48)

WHEREAS: 

i Y  = estimated value of energy export to the State counterpart m illions tons per year i ^

iX  = export price attributable to the corresponding interest rate per annum I

i = 1, 2, 3,… …  16(1991-2006) 

Values between the brackets reflect the value calculated (T),

(*) where moral 0.05 (**) when moral 0.01

Source: 1- F.A.O., Food outlook, global market Analysis, Rome-Italy, Different issues.

2- www.FAO.org 

t -1, t-1, t-1, t-1, t-1P = F (Qt  Qs Qe Qi ………, pi )j j

Whereas:

tC P  = the World price for the crop in dollar/ton in
the same year i-1.

t-1  C Q = the quantitative world production for the
crop in millions tons in the previous year i-1.

t-1  C Qs = the world stockpile quantities of the crop
millions tons in the previous year i-1.

t-1C Qe = exports quantity of the important exportingj

countries of the crop in millions tons in the
previous year i-1.

t-1C Qi = imports quantity of the important importingj

countries for the crop in millions tons in the
previous year i-1.

t-1   C Pi = the prices of substitution commodities for
the crop in dollar/ton in the previous year i-1.

Every equation has been estimated in all different
mathematical models and the one that agree with the
statistical and economical logic was chosen. Using
Darben Watson (D.W) test, it was detected that there
is no auto-correlation between the remainders with the
possibility of the occurrence of self clarifies with high
qualification for the model.

Wheat Crop: In the Previous model, it was considered
that the world wheat price is an independent variable
affected by the worldwide production, world stockpile
and the exporting capacity of the exporting countries
(Argentina, Australian, Canada, EU and America), the
importing capacity of the important importing countries
i.e., EU, Brazil, Egypt, Japan and Indonesia and the
world rice price as a substitution commodity for wheat,
in the previous year as dependent variables. Table (5)

shows That the image of the linear regression model 
was the better from statistical and economical point of
view with opposite relationship between the world
wheat price and the world stored for the wheat and
exports of America and Australia. Since increase of the
previous variables as million ton led to decrease of the
world price for wheat by 0.52, 3.25 and 2.6 dollar/ton
respectively. While a parallel relationship between the
world wheat prices and imports of Brazil. Where the
increase of Brazil imports (as million ton) led to
increase of the world price as much 14.7 dollar/ton
(equation 1, Table 5). The value of treated specification
indicated by 88% from the changes of the world wheat
price which was already returns to changes in the
previous variables.

Maize Crop: In the Previous model, it was considered
that the world maize price is an independent variable
affected by the world production, world stored and the
exporting capacity of the exporting countries i.e.,
Argentina, China, Canada, France and America, the
importing  capacity  of  the  importing countries
(China, Egypt, Japan, Korea and Mexico) and the
world sorghum price as a substitute commodity for
maize, in the previous year as dependent variables.
Table (5) shows that the double logarithmic form of
previous models is the better to estimate from the
statistical and economical logic. This refers to inverse
relationship between the world price of maize and
world stockpile from it, since increase in world
stockpile in a ratio of 10% led decrease in world price
of maize in a ratio of 28.6%, while a parallel
relationship between the world price of maize with
each of maize imports of China and the world price for
the sorghum as substitution commodity for maize, since
their increases in a ratio of 10% led to increase of the
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Table 5: The influential factors on the worldwide prices to important grain crop during the period worry (1992 - 2007)

crop n                The equation D.W R significant2

i 2 i-1 3i-1 4i-1 5i-1wheat Linear 1 Y  =280 -0.52X -3.25 X -2.6 X +14.7 X 2.56 0.88 **^

       (7 .01)                (4 .21)              (2 .2 )            (2 .20)     

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

i 2 i-1 4i-1 6i-1double logarithmic 2 lnY  =9.32 -0.79lnX -0.19 lnX +0.2 lnX 0.83 **2.1^

(7 .01)                (4 .21)                     (2 .20)             

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

i 8 i-1 9i-1maize Linear 3 Y  =0.88 -6.85X -0.671 X 1.01 0.64 **^

(2 .72)                (2 .71)          

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

i 2 i-1 8i-1 9i-1double logarithmic 4 lnY  =-4.37 -2.86lnX +0.87 lnX +1.28 lnX 0.86 **1.51^

(2 .59)                (5 .32)                     (5 .67)             

------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

i 1 i-1 2i-1 3i-1 5i-1 7i-1rice Linear 5 Y  =185 -0.5X -1.5 X -61 X +75 X +27 X 2.32 0.97 **^

(2 .63)             (15.2 )            (9 .1 )           (6 .86)            (3 .33)         

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------

i 2 i-1 3i-1 5i-1double logarithmic 6 lnY  =6.96-0.51lnX +0.88 lnX +0.11lnX 0.53 **1.8^

                                     (8 .58) (5 .77) (2 .50)

WHEREAS: 

i Y  = estimated value of world price to the counterpart crop dollar/ ton in year i ^

1i-1X = world production in million ton to the counterpart crop in year i-1

2i-1X = world store in million ton to the counterpart crop in year i-1

3i-1X = American export in million ton to the counterpart crop in year i-1

4i-1X = Australian export in million ton to the counterpart crop in year i-1

5i-1X = Brazilian import in million ton to the counterpart crop in year i-1

6i-1X = EU import in million ton to the counterpart crop in year i-1

7i-1X = Nigerian import in million ton to the counterpart crop in year i-1

8i-1X = China import in million ton to the counterpart crop in year i-1

9i-1X = World price of sorghum dollar/ton in year i-1

i = 1, 2, 3, ........ 16 (1992-2007)

- Values between the brackets reflect the value calculated (T), - (**) significant in level 0.01

Source: 1- F.A.O., Food outlook, global market Analysis, Rom e-Italy, Different issues. 

2- www.FAO.org

world maize price by a ratio of 8.7% and 12.8%
respectively (Equation 4 in Table 5). The treated value
of the specification indicates that 86% from the
changes of the world maize price already returns to
change for the previous variables.

Rice Crop: In the Previous model, it was considered
that the world rice price is an independent variable
affected by the world production, world stockpile and
the exporting capacity of the exporting countries
(Thailand, China, India, Vietnam and America), the
importing  capacity  of  the importing countries
(Brazil, Nigeria, Senegal, Bangladesh, Indonesia, Iran
and Philippines) and the world wheat price as a
substitution commodity for rice in the previous year as
dependent variables. Table (5) shows that the linear
regression model is the best from the statistical and
economical logic. This refers to inverse relationship
between the world price of rice and each of the world
production, world stockpile of the rice and America
exports, since increase of the previous variables by one
million ton led to decrease of the world price of rice
by 0.05, 1.5 and 61 dollar/ton respectively. While
parallel  relationship  between the worlds’ prices of
rice with imports of Brazil and Nigeria where the
increase  of import for each of them by one million
ton led to increase of the world rice price by 75 and
27 dollar/ton (equation 5 in Table 5). The limiting
factor value indicates that 97% of the changes in the

world rice price are related to the change of the
previous variables. 
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