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1- Auto Regressive Integrated Moving Average
2. Auto Regressive Conditional Heteroscedasticity
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Table 1- Studied variables characteristics

(s01g) yuiio Obe Slre Sl il Wl AigeS
Variable (Unit) Mean Standard deviation Maximum Minimum
(&5 Oske) pa5 s 9.98 281 15.90 9.61
Wheat production (Million Ton) ' ' ' '
(P45 g5 Sowny) 5 335 )y 28.45 30.40 111,91 0.20
Wheat production risk
(05) pa5 3,8dos 1.56 0.39 2.37 0.96
Wheat yield (Ton) ' ' ' '
LESS Godes) p5 ol 25 o 6.35 058 73 474
Area harvested wheat (Million hectare) ' ' ' '
(Juy) 5 (oo Cuod 1485 2154 10500 21
Wheat guarantee price (Rial)
(05 J32) p5 % Bpas oliee 701 74.2 896 588
Wheat seed consumption
(05 Jlj2) puis Lo 37.1 119 520 0
Wheat exports (thousand Tons) '
(05 o) 5 SI3)l 3.02 191 6.6 0.07

Wheat import (million Tons)

350 slaassly sisle
Source: research findings
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Table 2- Stationary test of variables

ko yuio Sy y23 t o, t Jlyou jlade Jia! o FES
Variable Variable definition t Statistic Sig Result
LY pAS g Sy ) -1.46 321 0.82 o5l
Log. of wheat production risk Nonstationary
LPRICE PAS (el Cad o)) -1.38 -3.21 0.84 o5l
Log. of wheat guaranteed price Nonstationary
LLAND 5 25 g 250 -3.45 -2.61 0.01 1(0)
Log. of Area harvested wheat
LIMPORT PSSy i) -3.28 -2.63 0.02 1(0)
Log. of wheat import
LRAIN Sk ”"“:)l_gJ -4.95 -3.21 0.001 1(0)
Log. of raining
LPOP ooz oS -4.26 -3.21 0.01 1(0)
Log. of population
DLY e S, ) ol -5.24 261 0.000 I(1)
Diff. of Log. of wheat production risk
DLPRICE (s Cend o)) LSl -3.23 -2.61 0.03 I(1)

Diff. of log. of guaranteed price

suios slaassl, :islo
Source: research findings
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Table 3- Estimation of ARDL model coefficients

goes STgw sbro slas t o, Il mlanw
Variable Coefficient Standard error t Statistic Sig
Bee Jl 2 -927.044 134.937 -6.870 0.000
Constant
LY(-1) 0.232 0.142 1.626 0.147
LY(-2) 0.183 0.147 1.246 0.252
LY(-3) -0.350 0.125 -2.788 0.027
LPOP 48.507 35.880 1.351 0.218
LPOP(-1) 61.899 36.531 1.694 0.134
LPOP(-2) -30.844 29.446 -1.047 0.339
LIMPORT 0.063 0.080 0.787 0.456
LIMPORT(-1) 0.381 0.096 3.955 0.005
LIMPORT(-2) 0.408 0.071 5.719 0.000
LRAIN 2.388 0.533 4.476 0.002
LRAIN(-1) 0.585 0.566 1.034 0.033
LRAIN(-2) 1.542 0.630 2.446 0.044
LRAIN(-3) 3.093 0.497 6.219 0.000
LPRICE -1.358 0.646 -2.101 0.073
LPRICE(-1) -3.942 0.860 -4.584 0.002
LPRICE(-2) 2.758 0.645 4.273 0.003
LPRICE(-3) 0.980 0.712 1.375 0.211
LLAND -1.053 0.776 -1.356 0.217
LLAND(-1) 4.306 1.061 4.058 0.004
LLAND(-2) 1.163 0.766 1.517 0.172
TARH -2.198 0.332 -6.611 0.000
Durbin-Watson =3.235 F=102.066 S.E. regression=0.175 R square=0.996
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Table 4- Results of long run model of influencing factors wheat production risk by ARDL

e b e glbs t Jlots! b
Variable Coefficient S.E. Sig
Constant -992.328 189.930 -5.224 0.001

LPOP 85.164 16.719 5.093 0.001

LIMPORT 0.914 0.208 4.377 0.003
LRAIN 8.145 1.703 4.782 0.002
LPRICE -1.672 0.845 -1.977 0.05
LLAND 4727 1.959 2412 0.046
TARH -2.353 0.563 -4.179 0.004
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Introduction: One of the most important challenges facing the world is how to feed expected population by
2050. Despite trying to increase food production over the past half-century, food security has been a strategic
issue and an important goal of agricultural policies in many countries by challenges including population grow,
increasing demand, natural resources erosion, etc. One of the critical dimensions in achieving food security is
expanding food supply chain. A food supply chain can be defined as a set of interdependent components include
of input supply, production, storage, processing, marketing, distribution and consumption or as the activities
from ‘farm to fork’. Bread supply chain in Iran, is one of the most important food supply chain because bread is
considered as the most important food source and is staple food of choice, so it has a special place in
household’s nutrition pattern that supply 46.2% and 59.3% of energy for urban and rural people. Also, wheat is
the raw material of bread and one of the strategic and critical crops in Iran agriculture. More than 80% of wheat
consumption in Iran is predominantly used for bread. Wheat is the staple food of the national diet of Iranian
households, who draw, on average, 47% of their daily calorie from wheat products. Although the population of
Iran is nearly 1% of world population, it consumes roughly 2.5% of wheat produced worldwide. But, wheat is
exposed to different kinds of risks such as natural disasters, including environmental concerns and climate
change, pests and diseases, market vacillations and government policy that affect bread supply chain
performance. So, the objective of this study is to explore factors affecting wheat production risk in bread supply
chain.

Materials and Methods: In this study regression analysis was used to determine the effects of variables on
wheat production risk. The used data was time series for wheat production, wheat guarantee price, harvested
area, rainfall, temperature, wheat axial plan, seed consumption, wheat import and export variables during 1982-
2014. In order to explore factors affecting wheat production risk, at first wheat production variance as the risk
criterion was estimated by ARCH (2) Model. The used data in the study was time series and therefore applying
Ordinary Least Squares method in estimating regression equation would lead to pseudo regression. Since based
on Augmented Dicky-Fuller method, variables were combination of 1 (0) and I (1), therefore Autoregressive
Distributed Lag Model has been used to determine short run and long run relationship.

Results and Discussion: Results revealed that wheat production risk was affected by population, wheat
imports, rainfall, wheat guaranteed prices, harvested area and wheat axial plan variables which population,
import, rainfall, harvested area had a positive effect and guaranteed price and wheat axle plan had a negative
effect on wheat production risk. Therefore increasing population growth, import, rainfall and harvested area
would lead to risk increase while increasing price and the implementation of wheat axis plan would reduce
wheat production risk. So, increasing population and consumption, have also increased wheat import in recent
years. While wheat import have reduced domestic production and farmers' incentives that would lead to
increased wheat production risk. The tools used by governments for increasing domestic production against
wheat import and increasing producer’s incentives are guaranteed price and wheat axial plan. Another effective
cause of wheat production risk was climate changes and extreme weather events. Farmers’ economic profit was
influenced severely and even determined by climate changes and weather events. Also, during this period, wheat
harvested area had nearly doubled. This growing trend has also increased the risk of wheat production.

Conclusion: wheat is a strategic crops in Iran. So, it is necessary to reduce its production risk. Wheat
production risk was reduced by applying weather-based crop insurance scheme, sustaining the guaranteed price
of wheat, supporting plans such as wheat axial plan, improving policies such as wheat imports and optimizing
harvested area.

Keywords: Food security, Supply chain and Risk, Wheat production

1, 2, 3 and 4- Ph.D. Student, Associate Professors and Professor of Agricultural Sciences and Natural Resources
University of Khuzestan, respectively.
(*- Corresponding Author Email: abdeshahil349@asnrukh.ac.ir)



