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Abstract

The research aims to predict the expected values of the most important variables
determining the food security coefficient of the wheat crop in Iraq for the period
(2021-2030), where the food security coefficient of the wheat crop was calculated.
The results showed that the wheat food security coefficient was about (0.97), which
indicates that the value of the security coefficient Food is less than the correct one, but
it is greater than (0.50), which is enough for more than six months, which requires
maintaining the level of food security of wheat and seeking to increase that rate by the
concerned state agencies, either by expanding the cultivation of the wheat crop or
increasing imports, which It leads to an accumulation in the strategic stock sufficient
for local consumption to enhance the food security of wheat and the ability to face the
emergency conditions that the country may go through, and then predict the expected
values of the most important variables specific to the food security factor of the wheat
crop in Irag until 2030, and the exponential smoothing method will be used in
predicting the expected values of the most important variables specific to the food
security coefficient in Irag, through the results of predicting the expected values of the
most important variables specific to the food security coefficient of the wheat crop
during the current period. A study, where the method of double exponential
smoothing (DES) was adopted, and it appeared that the prediction of the cultivated
area is declining during the future years, and one of the reasons for this decline is the
deterioration of soil fertility due to salinization and erosion as well as environmental
conditions, while the rest of the variables are expected to be on the rise in the coming
years.

Keywords: Strategic Stock, Exponential Smoothing, Agricultural Imports, Self-
Sufficiency.
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Figure 1 The cultivated area of the wheat crop in Iraq for the period 2003-2020. Figure 1 refers to the
cultivated area of the wheat crop in Iraq for the period 2003-2020, and it was characterized by a clear
fluctuation during the period under study, and the general trend of the area was heading towards a
decrease.
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Figure 2 The general trend of wheat production in Iraq for the period 2003-2020. Figure 2 indicates that
there is a clear increase in wheat production in Iraq during the period under study.
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Figure 3 The general trend of wheat crop productivity in Iraq for the period 2003-2020. Figure 3
indicates that there is a clear increase in wheat productivity in Iraq during the period under study.
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Figure 4 The general trend of wheat available for consumption in Iraq for the period 2003-2020. Figure
4 indicates that there is a clear increase in wheat consumption in Iraq during the period under study.
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Figure 5 The general trend of the amount of wheat imports in Iraq for the period 2003-2020. Figure 5
indicates that the general trend of Iraq's imports of wheat tends to increase during the study period.
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Figure 6 The general trend of the food gap size of the wheat crop in Iraq for the period 2003-2020. It is
very clear that the food gap for wheat is gradually expanding during the study period, and it is expected
to continue to increase if the quantities of consumption continue to exceed the quantities of production.
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Figure 7 The general trend of the per capita wheat crop in Iraq for the period 2003-2020. The per capita
share of wheat in lraq decreases during the study period, as the increase in consumption quantities,

which the production quantities cannot cover, will make the per capita share tend to decrease year after
year.
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Figure 8 The general trend of self-sufficiency percentage of wheat crop in Iraq for the period 2003-
2020. It is clear from the graph that the percentage of self-sufficiency in wheat increases during the
study period.
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Table 1 The most important determinant variables for the food security coefficient of the wheat crop in
Iraq for the period 2003-2020. The data of table 1 refer to the most important determinant variables for
the food security coefficient of the wheat crop in Iraq for the period 2003-2020. Which was represented

by the area, production, consumption, imports, the size of the gap, the per capita share, and the self-
sufficiency rate.
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Table 2 Estimates of the surplus or deficit in wheat consumption in Iraq during the period 2003-2020.
Table 2 shows the calculation of the period of coverage of production for daily consumption and the
period of coverage of imports for daily consumption and the sum of the two periods as well as the
strategic stock, which includes calculating the period of surplus adequacy for domestic consumption
per day and others.
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0.2509 5178 1299 2014
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Table 3 Estimating the food security factor for wheat in Iraq during the period 2003-2020. Food
security coefficient: by estimating the food security coefficient for wheat, which is shown in Table 3, as
a ratio between the total strategic stock volume, which is about 4667 thousand tons, to the average
annual domestic consumption, which is estimated at about 4933 thousand tons, or as a ratio between
the annual change in the volume of strategic stocks to annual domestic consumption, It is clear that the
food security coefficient for wheat was about 0.97, and this indicates that the value of the food security
coefficient is less than the correct one, but it is greater than 0.50, which is enough for more than six
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months, which requires maintaining the food security level of wheat and striving to increase that rate
by the agencies concerned country.
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Figure 9 Predicted values of the cultivated area of wheat crop by DES method for the period 2021-
2030. The results of the analysis showed by the double exponential smoothing method (DSE), that the
area cultivated with the wheat crop is expected to decrease at the end of the next ten years by about 100
thousand dunums. Figure 9 shows the predicted values for the cultivated area of the wheat crop using
the (DES) method for the period 2030-2021.
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Figure 10 Predicted values for production of wheat crop by DES method for the period 2021-2030. The

results of the analysis appeared using the double exponential smoothing method (DSE), which indicates
that it is expected to increase the domestic production of the wheat crop by about 1,600 thousand tons
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after ten years, and Figure 10 shows the predicted values for the domestic production of the wheat crop
using the (DES) method for the period 2021-2030.

Vs ((DSE) zssiall oV vgal il ulatll il cipels 4 Jgand) @bl abeinby sdalu!
JSAN a9/ aaS 888 Mon ) s yde say Joail ail) Jgemnal dualiV) 5215 adgy 4 ) e
:2030-2021 saall (DES) sk madll Jyemne Loalis Lo Lunall ol 11

Smoothing Plot for ecuss/ ao=S) a.=LsVI(
Double Exponential Method
1400 Variable
- —o—— Actual
1200 P e A
- - — 95.0% P1

1000 a= _ > Smoothing Constants

> e « (level) oz
- S o v (trend) 0.2
800 / i o

- - -~ Accuracy Measures

MAPE 15.78
s00 - A MAD 6673
" MSD 7741.64

(nigs/psS) oM

<00 -

200
2005 2008 20m 2014 2017 2020

il
.2030-2021 524l (DES) disjhas gradll J guana ¢pa daaliidd gy Luital) audl) 11 J<&

Minitab zabiy Ao alaeWh sl dael (e 1 )il

Figure 11 Predicted values for yield of wheat crop by DES method for the period 2021-2030. The
results of the analysis appeared using the double exponential smoothing method (DSE), which indicates
that it is expected to increase the productivity of the wheat crop to reach about 888 kg / dunum after ten
years. Figure 11 predicted values for the productivity of the wheat crop using the (DES) method for the
period 2021-2030.
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Table 4 The results of forecasting the expected values of area, production and productivity of the wheat
crop using the (DES) method for the period 2021-2030. By reviewing the data of Table 4, the results of
the analysis appeared using the double exponential smoothing (DSE) method, which indicates that it is
expected to increase the productivity of the wheat crop to reach about 888 kg / dunum after ten years.
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Figure 12 Forecasted values for the amount of wheat imports using the DES method for the period

2021-2030. Figure 12 shows the forecast values for imports from the wheat crop using the (DES)
method for the period 2021-2030.
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Figure 13 Forecasted values of wheat available for consumption by the DES method for the period

2021-2030. Figure 13 refers to Forecasted values of consumed quantities of wheat crop by using DES

method for the period 2021-2030, It is very clear that there will be an increase in the quantities
consumed in the future
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Figure 14 Predicted values of per capita wheat crop by DES method for the period 2021-2030. The

figure shows that there is a decrease in the per capita share of wheat during the coming years.
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Table 5 Results of forecasting the expected values of the quantity of imports, available for

consumption, and per capita wheat crop using the (DES) method for the period 2021

-2030. By

reviewing the data of Table 5, the results of the analysis appeared using the double exponential
smoothing method (DSE), which indicates that it is expected that the per capita share of the wheat crop

will decrease by about 0.105 kg / year after ten years.
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Figure 15 The predicted values of self-sufficiency percentage of wheat crop by (DES) method for the
period 2021-2030. Figure 15 shows the predicted values of the self-sufficiency ratio of the wheat crop

using the (DES) method for the period 2021-2030, and it is clear that there are clear increases in the
self-sufficiency ratios in the future.
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Figure 16 Predicted values of the food gap size for wheat crop by DES method for the period 2021-
2030. Figure 16 shows the predicted values for the size of the food gap from the wheat crop using the

(DES) method for the period 2021-2030, where through the figure it is clear that the size of the gap is
widening during the predicted period.
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Figure 17 Predicted values of daily domestic consumption of wheat crop by DES method for the period
2021-2030. Figure 17 shows the forecast values for the daily domestic consumption of wheat crop by
the (DES) method for the period 2021-2030. It is expected that the quantities of daily consumption of
wheat will increase as a natural result of many factors.
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expected to increase by about 14.8 thousand tons after ten years.
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Table 6 The results of forecasting the expected values of the self-sufficiency ratio, the size of the gap,
and the daily consumption of the wheat crop using the (DES) method for the period 2021-2030. By
reviewing the data of Table 6, the results of the analysis appeared using the double exponential
smoothing (DSE) method, which indicates that the daily domestic consumption of the wheat crop is
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Figure 18 The predicted values for the production adequacy period for daily consumption of wheat
crop using the (DES) method for the period 2021-2030. Figure 18 shows the predicted values for the
production adequacy period for daily domestic consumption of wheat crop using the (DES) method for
the period 2021-2030. As it turns out that this period will increase in the coming years
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Figure 19 The predicted values for the production adequacy period for consumption per day of wheat
crop using the (DES) method for the period (2021-2030). Figure 19 shows the forecast values for the
period of import coverage of the daily domestic consumption of wheat crop by DES method for the
period 2021-2030. Where it is clear that there are increases in the period of coverage of imports for
domestic consumption.
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Table 7 Results of forecasting the expected values for the two periods of production adequacy and
import coverage for daily domestic consumption of the wheat crop using the (DES) method for the
period 2021-2030. By reviewing the data of table 7, the results of the analysis appeared using the
double exponential smoothing (DSE) method, which indicates that it is expected that the import
coverage period for daily domestic consumption of the wheat crop will rise to about 216 thousand tons
after ten years.
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Table 8 Forecasting the amount of wheat imports needed to achieve different levels of food security in
the years 2020 and 2030. By reviewing the data of Table 8, it becomes clear that they indicate the
following: In light of the difficulty of achieving food security for wheat, the value of the food security
coefficient is zero, and therefore it is necessary to import a quantity of wheat amounting to about 2178
thousand tons, sufficient for local consumption for a period of 163.54 days in 2020.
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