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Abstract

Background: Wheat is one of the most important food and strategic crops because it is the main food for most
Egyptian people; the research aimed to analyze the structure of the Egyptian foreign trade for wheat by
determining the most important economic factors affecting the production, consumption, and imports of wheat. By
building a standard model for analyzing the foreign wheat trade market in order to narrow the gap between
production and consumption so as not to negatively affect the development rates in Egypt and to alleviate the
deficit of the Egyptian trade balance, the research was based on descriptive and quantitative analysis using various
measures such as relative importance and averages, simple regression analysis, and Simultaneous Equation System.

Results: There is a positive correlation between the quantity of wheat consumed as a dependent variable and the
quantity of imports, local production, real national income, and the population as independent variables. For
example, the increase in wheat imports by 1 million tons led to an increase in the quantity consumed by 0.243
million tons; the import equation estimates that the decrease in domestic consumption of wheat by 1 million tons,
the import price of wheat by one dollar, and the quantity of wheat stock by 1 million tons each lead to an increase
in the quantity of imports of wheat at a rate of 0.97, 0.002, and 0.156 million tons, respectively, while the increase in
real national income by 1 billion pounds increases the quantity of imports by about 0.005 million tons.

Conclusions: The study concluded that while the factors affecting Egyptian imports of wheat remain the same, the
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probability of an increase in the Egyptian import bill increases year after year with a consequent increase in the
deficit of the Egyptian trade balance, as well as the agricultural trade balance.

Background

Wheat is one of the most important food and strategic
crops because it is the main food for most people because
it contains a high percentage of carbohydrate of about 75%
and many vitamins and minerals. Wheat grains contain the
necessary nutrients for the individual, especially protein
and energy. It is important to study the factors affecting
the production, consumption, and imports in order to nar-
row the gap between production and consumption so as
not to negatively affect the rates of development in Egypt,
and alleviate the deficit of the Egyptian trade balance; the
average consumption was 16.6 million tons, while the pro-
duction was estimated at 9.3 million tons. The wheat gap
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is estimated at 7.3 million tons, and wheat and flour sub-
sidies are estimated at 13.7 billion Egyptian pounds during
the period 2012-2016 (Ministry of Agriculture publica-
tions, different years) (Ministry of Agriculture and Land
Reclamation, Economic Affairs Sector, Agricultural Eco-
nomics Bulletin, different years n.d.).

Research problem

Egypt is facing a population increase of about 2.5 million
people annually, and despite the increase in wheat pro-
duction (Central Agency for Public Mobilization and
Statistics, Statistical Yearbook, different years n.d.), the
corresponding increase in consumption is increasing at a
higher rate, leading to an increase in Egyptian imports of
wheat, which is a burden on the Egyptian agricultural
trade balance.
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Purpose of the study

The research aims to analyze the structure of the Egyptian
foreign trade for wheat by determining the most import-
ant economic factors affecting the production, consump-
tion, and imports of wheat through building a standard
model for analyzing the foreign wheat trade market.

Research methodology and data sources

The research was based on descriptive and quantitative
analysis in the design of a standard model to analyze the
structure of Egyptian imports of wheat, using various
measures such as relative importance and averages,
simple regression analysis, and Simultaneous Equation
System (Abdelkader 2000).

The research was based mainly on statistical data pub-
lished and unpublished from several sources such as the
Ministry of Agriculture and the Central Agency for Public
Mobilization and Statistics.
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Results
According to Table 1, it was found that the study of con-
sumption, production, and imports of wheat showed that
each of them amounted to about 11.4, 5.9, and 5.5 million
tons for the average period 1995-1999 and continued to
increase until they reached about 16.6, 9.3, and 7.8 million
tons for the average period 2012-2016. The average
period to end was 45.4%, 56.5%, and 40.6% for the con-
sumption, production, and imports of wheat, respectively.
The general trend equations for consumption, produc-
tion, and wheat imports show a statistically significant
annual increase of 0.344, 0.193, and 0.175 million tons,
respectively, which confirms the increase in consump-
tion by a larger percentage of production. The increase
represents 2.5%, 2.6%, and 2.8% (1995-2016) of about
13.6, 7.5, and 6.2 million tons, and the coefficient of
selection is about 0.85, 0.90, and 0.37 for consumption,
production, and imports, respectively, as shown in
Table 2.

Table 1 Imports, consumption, and production of Egyptian wheat and factors affecting the period (1995-2016)

Year Imports (million Consumption  Production Import price  Stock National Exchange rate Local price Population The support
tons) (million tons)  (million tons) real income
1995 5.1 11.15 57 212 072 2013 341 129 56.9 14
1996 6 11.25 5.74 251 175 2131 341 1334 58.2 24
1997 6.9 11.42 5.85 146 263 2357 3.39 169 594 2
1998 54 1142 6 187 319 2469 341 174 60.7 19
1999 4.24 11.9 6.35 174 2.1 287.7 342 169 62 14
2000 49 11.93 6.56 149 171 286.87 3.65 200 63.3 1.5
2001 44 11.44 6.26 142 187 30597 4.07 176 64.7 19
2002 597 9.93 6.63 135 119 3202 4.53 160 66 23
2003 4.1 11.75 6.54 124 132 3458 5.95 130 67.3 3
2004 437 12.58 7.18 151 264 34695 5.75 161 68.6 58
2005 575 13.86 8.14 165 388 3725 5.79 194 70 6.3
2006 582 13.74 8.28 169 414 45036 575 197 713 6.3
2007 591 13.32 7.34 267 427 4514 543 204 736 8
2008 4.07 13.74 7.98 194 486 4888 5.54 470 752 15.2
2009 401 13.32 8.52 375 561 5319 562 322 76.9 16.5
2010 9.73 1545 7.7 302 548 5733 507 322 78.7 12.3
2011 9.79 15.31 8.37 316 6.7 6156 7.09 360 80.5 15.3
2012 8.21 16.18 8.8 336 472 7244 6.88 382 82.3 108
2013 711 16.92 946 356 441 77198 6.1 403 84.6 I
2014 8.11 16.75 93 376 437 790.2 597 424 86.8 14.8
2015 84 17.8 94 3372 58 743.8 58 4105 88.95 15.6
2016 8.6 18.2 9.6 3478 6.1 774.1 8.8 4264 90.3 16.5
Average 6.22 13.67 7.5 2369 361 456 521 259.8 721 78

Source: Central Agency for Public Mobilization and Statistics, Statistical Yearbook, different years (Central agency for Public Mobilization and Statistics, Statistical
Yearbook, different years n.d.). The Central Agency for Public Mobilization and Statistics, Annual Bulletin of Foreign Trade, different years (The Central agency for
Public Mobilization and Statistics (CAPMAS), Annual Bulletin of Foreign Trade, different years n.d.). Ministry of Agriculture and Land Reclamation, Economic Affairs
Sector, Agricultural Economics Publications, different years (Ministry of Agriculture and Land Reclamation, Economic Affairs Sector, Agricultural Economics Bulletin,

different years n.d.)
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Table 2 Equations of the general trend of consumption, production, and imports of wheat during the period (1995-2016)

Estimated equations T Period mean R’ Annual growth rate (%)
Consumption y N =964+ 0.344x 1.1 13.6 0.85 25
Production y A=528+0.193x 135 7.5 0.90 26
Import yN=421+0.175x 3495 6.2 0.37 28

Source: calculated from Table 1

It is clear from the current standard model (Ahmed
2017) that it is designed on the basis that changes in the
production, consumption, and stocks have a direct im-
pact on the quantity of wheat imports. The estimation of
the econometric model of multiple equations is relatively
more difficult than the single-equation models because
it requires many stages and major steps of characterizing
economic relations according to economic logic.

The differentiation between the variables of the model
is according to certain criteria, the most important of
which are the economic logic, the statistical significance,
and the distance as far as possible from measurement
problems, so that good estimates can be obtained which
can be used in the prediction later.

Model description
The model consists of four structural equations:

1. The equation of the local consumption of wheat: It
was assumed that the most important factors affecting
the quantity of consumed wheat is the amount of
wheat imports, the real local price of wheat, the
amount of domestic production of wheat, population,
real national income, the import price of wheat, and
state of wheat and flour.

2. The equation of local production of wheat: It was
assumed that the most important factors affecting the
quantity produced from wheat are the amount of
imports of wheat, the amount of wheat consumed, the
real price of wheat, the import price of wheat, and the
amount of stock of wheat.

3. Equation of imports of wheat: It was assumed that
the most important factors affecting the amount of
imports of wheat is the amount of wheat consumed,
the amount of domestic production of wheat, the
quantity of wheat stocks, real national income, the
import price of wheat, the exchange rate of the
Egyptian pound against the dollar, and the real
domestic price of wheat.

4. Identify equation: In which quantity of consumed
wheat = quantity produced locally + quantity of
imports + stock.

The model consists of structural equations that meas-
ure the direct effect of the independent variable on the
dependent variable. The reduced equations measure the

direct and indirect total effect of the variables specified
on the internal variables which cannot be explained in
the structural form of the model. The mathematical de-
scription of the behavioral and structural equations of
the model is as follows:

e Equation of factors affecting the domestic
consumption of wheat

Consumption equation
QCt = a + 1 QMOt + B2 QPOt+p3 RPOt + 4 RNIt

+B5 Pt + p6 IPOt + B7 VSt

e Equation of factors affecting the domestic
production of wheat

Production equation
QPt = a + 1 QIOt + B2 QCOt + B3 RPOt + p4 IPOt

+B5 QVOLt

e Equation of the factors affecting the Egyptian
imports of wheat

Import equation
QIt = a + B1 QCOt + B2 QPOt + B3 QVOt + B4 RNIt

+B5 IPOt + p6 EXDt + B7 RPOL

e The mathematical description of the identify
equation is as follows:

Identify equation
QCOt = QPOt + QIOt + QVOt

For clarification:
QCOt Quantity of wheat consumed per million tons per
year
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QPOt Quantity produced of wheat per million tons per
year

QIOt Quantity of wheat imports per million tons per
year

QVOt Quantity of wheat stock in million tons per year
RNIt Real national income billion pounds per year ¢
IPOt Wheat import price per dollar per ton per year
RPOt Real local price of wheat/ton per year ¢

Pt Population per million inhabitants per year

EXDt Exchange rate LE/dollar per year ¢

VSt Value of subsidy for wheat and flour in billion
pounds per year

Identification of behavioral equations

The behavioral equations included in the structural form
of the wheat import model were characterized by appli-
cation requirements and demand requirements. It was
found that non-zero determinants can be obtained for
each behavioral equation in the form. The total number
of internal and external variables of the proposed model
(K) minus the number of internal and external variables
in equation (L) is greater than or equal to the number of
internal variables (KL). Therefore, behavioral equations
meet the criteria of degree and degree, which are overly
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defined, which means that it is possible to find a single
unique solution to the structural features of the pro-
posed model of the wheat production, consumption, and
imports.

Thus, the best method of estimation in this case is the
2SLS method, which gives more efficient estimates.

The results of the estimates of the analysis model of the
Egyptian imports of wheat

Results of the first phase estimates of the model (structural
equations)

The first stage is to estimate the consumption, produc-
tion, and import functions. Table 3 shows the following.

Factors affecting the domestic consumption of wheat
It was found that there is a positive correlation between
the quantity of wheat consumed as a dependent variable
and the quantity of imports, local production, real na-
tional income, and the population as independent vari-
ables. However, the relationship between the quantity of
wheat consumption, the local production of wheat and
population, and the increase in wheat imports by 1 mil-
lion tons led to an increase in the quantity consumed by
0.243 million tons. It was also found that increasing the

Table 3 Estimates of structural equations of the standard model. Source: calculated from Table 1

Consumption Equation

QCOt = 3.69 + 0.243 QIOt +0.685 QPOt + 0.003 RPOt + 0.02 RNIt +

(2.9) * (2.7) * (0.54)
(0.32)
0.011 Pt+0.02 IPOt+ 0.051 VSt
(0.06) _£0.34) (0.35)
F=271 , R =093
Production Equation
QPOt=1.014 - 0.204 QIOt +0.52 QCOt + 0.001 RPOt +
(-2.06) * (3.9) ** (0.46)
0.017 TPOt—-0.127 QVOt
(1.49) ., (-1.01)
F=237, R =0.88
Import Equation
QIOt= 7.29 +0.566 QCOt - 1.73QPOt + 0.551 QVOt + 0.012 RNIt—
(0.43) (-2.7) * (2.6) *

(2.71) *

0. 002 IPOt —0.106 EXDt-0.008 RPOt

(-0.72) _ (-0.26)

2 (-1.4)
F=452, R = 0.69




Khalil et al. Bulletin of the National Research Centre (2020) 44:20

local production of wheat in one unit leads to an in-
crease in the quantity consumed by about 0.685 million
tons; the correlation coefficient shows that about 93.1%
of the changes in the amount of wheat consumed are
due to the effect of the factors mentioned in the model.
The calculated F value is about 27.1, which confirms the
significance of the model (Ehab 2017).

Factors affecting the domestic production of wheat
The correlation between the quantity of domestic wheat
production and the real local price of wheat, the import
price, and the quantity of wheat stock was not substanti-
ated. However, the correlation between the quantity of do-
mestic wheat production as a dependent variable and the
quantity of wheat consumed did not prove significant as
well as the correlation between the quantity of local wheat
production and the quantity of domestic consumption of
wheat. It was found that increasing the quantity of local
wheat production by 1 million tons leads to an increase in
the quantity of local consumption of wheat by 0.521 mil-
lion tons of wheat and the quantity of wheat imports. The
significance of the relationship was proved as the decrease
in the quantity of imports by 1 million tons of wheat leads
to an increase in the quantity of local wheat production by
0.204 million tons, while the relation between the quantity
of domestic production of wheat, the local price, the im-
port price of wheat, and the adjusted limiting factor shows
that 88% of the changes in the quantity of domestic pro-
duction of wheat are attributed to the effect of the factors
mentioned in this model. The calculated F value is about
23.7, which confirms the significance of the model.

Factors affecting wheat imports The correlation be-
tween the quantity of imports of wheat and the quantity
produced from wheat proved to be significant, indicating
that the increase in the quantity produced by wheat by 1
million tons leads to a positive correlation between the
quantity of wheat imports and the quantity of wheat con-
sumed and the real national income. The decrease in the
quantity of imports by 1.738 million tons, as well as the
existence of a positive relationship, corresponds to the eco-
nomic logic between the quantity of imports of wheat and
the amount of wheat stock. The statistical significance of
the relationship between the quantity of wheat imports
and the quantity of wheat stock has been proved; the
increase in the population and the consequent increase in
the amount of wheat consumed locally together with the
increase in the stock of wheat cannot meet the growing
demand for wheat, leading to an increase in the quantity
of imports of wheat; an inverse relationship consistent
with the economic logic between the amount of imports
from wheat and the amount of local wheat production was
found, and the value of the modified limiting factor indi-
cates that 69% of the changes in the quantity of imports of

Page 5 of 7

wheat are due to the effect of the factors mentioned in the
model. The calculated F value is about 4.5, which confirms
the significance of the model.

Results of the second phase estimates of the model
(reduced image)

Table 4 shows the reduced image estimates of the model.
The results of the reduced image confirmed the estimates
of the first stage. The variables were more accurate. The
second stage estimate shows the logical and significant pa-
rameters estimated at this stage, which reflects the overall
changes more accurately. The calculated F value was sta-
tistically significant, indicating the significance of the esti-
mated relations in the model at a significant level of 0.05,
which indicates the efficiency of the relations of the de-
nominator in the expression of the relationship between
the quantity of wheat imports and the influencing factors
as well as the production and consumption equivalents.

Factors affecting the domestic consumption of wheat
The statistical significance of the relationship between the
quantity of wheat consumed and the number of the popu-
lation was found to be significant. The increase in the
population by 1 million was the result of increasing the
quantity of consumed wheat by 0.185 million. The increase
in subsidies by 1 billion pounds leads to an increase in the
quantity of wheat consumed by 0.059 million tons. The
opposite is true in the economic logic between the quan-
tity of consumed wheat and the real local price of wheat
and the import price of wheat. A statistical relationship
was found between the quantity of wheat consumed and
the local real price of wheat. It was found that the increase
in the real wheat price of one pound per ton reduces the
quantity of consumed wheat by 0.003 million tons. It was
found that the increase in the import price of wheat by
one dollar per ton reduces the quantity of consumed
wheat by 0.002 million tons. It is estimated that 99% of the
changes in wheat consumption are due to the effect of the
factors mentioned in this model. The calculated F value
that is about 566 confirms the significance of the model.

Factors affecting the domestic production of wheat
The production equation shows the signal agreement
with the economic logic. The higher the domestic con-
sumption of wheat by 1 million tons and the domestic
price of wheat, the local production of wheat increases
by about 0.375 and 0.002 million tons, respectively, while
decreasing the import price. Wheat and wheat stock in-
creased the amount of local wheat production by about
0.0005 and 0.149 million tons, respectively. The revised
estimation factor shows that 89% of the changes in the
quantity of local wheat production are due to the effect
of the factors mentioned in the model. The calculated F
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Table 4 Reduced-form estimates for the standard model. Source: calculated from Table 1

Consumption Equation

QCOt= -0.172 +0.01 QIOt + 0.059QPOt — 0.026 RPOt + 0.001 RNIt +

(3.74) *
(0.79)
0.184 Pt - 0.002 IPOt+ 0.06VSt

(4.5) * * ., (-2.3)*
F=5664 , R =098
Production Equation

(0.26) (-2.84) *

(2.8) *

QPOt = 1.83 +0.06 QIOt + 0.375 QCOt + 0.002 RPOt

(0.74)
-0.0004 IPOt + 0.149 QVOt

(-_22.23) * (2.31) *
F=265, R =0.89
Import Equation

(2.78) *

12.3) *

QIOt = 4.25 +0.097 QCOt + 0.106QPOt - 0.156QVOt + 0.005 RNIt —

(2.8) *
(5.8) **

(1.3) (-3.7) **

0.002 IPOt — 0.046 EXDt - 0.001 RPOt

(-2.8) * (0.92)

2

F=137 ,R =098

(1.3)

value is about 26.5, which confirms the significance of
the model.

Factors affecting wheat imports The import equation
estimates that the decrease in domestic consumption of
wheat by 1 million tons, the import price of wheat by one
dollar, and the quantity of wheat stock by 1 million tons
each lead to an increase in the quantity of imports of
wheat at a rate of 0.97, 0.002, and 0.156 million tons, re-
spectively, while the increase in real national income by 1
billion pounds increases the quantity of imports by about
0.005 million tons. The increase in the quantity of wheat
imports, despite the increase in local wheat production,
indicates that domestic consumption is increasing at a
higher rate than the increase in wheat production and
population increase, and the value of the modified limiting
factor indicates that about 98% of the changes in the
quantity of wheat imports are due to the effect of the fac-
tors mentioned in the model. The calculated F value is
about 137, which confirms the significance of the model.

It is clear from the above that the most important
factors affecting the Egyptian imports of wheat are the
amount of domestic consumption, the size of the stock
of wheat, the real national income, and the import price
of wheat.

Discussion of results

In conclusion, while the factors affecting Egyptian im-
ports of wheat remain the same, the probability of an in-
crease in the Egyptian import bill increases year after
year with a consequent increase in the deficit of the
Egyptian trade balance, as well as of the agricultural
trade balance, raising the percentage of self-sufficiency
of wheat whether by encouraging horizontal expansion
by increasing the cultivated area of strategic crops such
as wheat, especially in newly reclaimed lands such as the
1 million and a half feddan land, or vertical expansion
by increasing the productivity of feddan through sup-
porting agricultural research and activating the role of
agricultural extension, or both.

Conclusions

To study the factors that affect the production, consump-
tion, and imports in order to narrow the gap between pro-
duction and consumption so as not to negatively affect
the rates of development in Egypt, and alleviate the deficit
of the Egyptian trade balance, the average consumption
was 16.6 million tons while the production amounted to
about 9.3 million tons and 7.3 million tons, and support
for wheat and flour is estimated at 13.7 billion Egyptian
pounds during the period 2012-2016.
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The problem of research is that Egypt faces a popula-
tion increase of about 2.6 million people annually, and
despite the increase in production of wheat, the corre-
sponding increase in consumption is increasing at a
higher rate, leading to an increase in Egyptian imports,
which is a burden on Egypt’s agricultural trade balance.
The analysis of the structure of Egyptian foreign trade
for wheat is aimed at identifying the most important
economic factors affecting the production, consumption,
and imports of wheat by constructing a standard model
for analyzing the foreign wheat trade market.

The research was based on descriptive and quantitative
analysis using various measures such as relative import-
ance and averages. Simple regression analysis was used.
Simultaneous Equation System was also used to design a
standard model for analyzing the structure of Egyptian
wheat imports. Using the equation of consumption and
the most important factors and the equation of produc-
tion and the equation of imports and factors and then an
identification equation and the study found that the best
way to estimate in this case is the two-step (2SLS) two
squares method, which gives more efficient estimates.

The research was based mainly on statistical data pub-
lished and unpublished from several sources such as the
Ministry of Agriculture and the Central Agency for Public
Mobilization and Statistics.

The study concluded that while the factors affecting
Egyptian imports of wheat remain the same, the probabil-
ity of an increase in the Egyptian import bill increases year
after year with a consequent increase in the deficit of the
Egyptian trade balance, as well as of the agricultural trade
balance, raising the self-sufficiency ratio of wheat whether
by encouraging horizontal expansion by increasing the
cultivated area of strategic crops such as wheat, especially
in the newly reclaimed lands such as the 1 million and a
half feddan lands, or vertical expansion by increasing the
productivity of the feddan through supporting agricultural
research and activating the role of wheat and agricultural
guidance, or following both methods.
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