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Figure 1 Annual variation of wheat production and import in Iran (Thousand of tons)
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Table (1) Variation of yield and harvested area of wheat crop in Iran
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w2 P15 ol o w2 P15 ol o Year/Variable
Rainfed Irrigated Rainfed Irrigated
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2974 2276 490 2856 1387
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Max w= @
St.

Inputi,t,w = f (Pt?w ’ PInputij) (2)
Qf:w = f(Input;,, Rain,, Tempreature,) (3)
Alr,t,w = f(m ’ Pts—l,b ) (4)
ARa,t,w = f(m ’ E ’ Raint) (5)
Ql?:t,w = Q{Tt,w * Ai,t,w (6)
Qg:w = Z?=1 Ql?:t,w (7)
ng:Qg:w*(l_W_l_f_do) (8)
Qi‘S:w = f(Pfgw) (9)

v =F(Phy (10)

bw = (PP (11)

bw = f(Pba (12)
Mt,w = f(PtI‘,/Iw; ng:BSt,WJPOPt) (13)
Xt,w = f(Pt),(w' g:w'BSt,w) (14)
Qi = Zty + Z2y + X + ESpy (15)
Zt, +EDL, = Q0% (16)
Zty 4+ Myy + BSpy, + EDE, = QP2 + Qpw + ENSty, (17)
[ng + M, + BSt,w] = [QE&J + QP + QtD,v3v + Xew + ENSt,w] (18)
BStyw = ENS;_1w (19)
P8y + Cow = PS5, (20)
oy + Cly = PO (21)
PRZ +Clyy = PRE (22)
PPy — PAL = St — (Coww + Cly) (23)
P3, —PPE > SE, — (Cow + CLy) (24)
Qiijt,w'Ai,t,w' Ql?:t,w: QZ:WJ ng: tD\}u tD\fu QtD\fu Pts,wr Pt]',)\}u PtDv%/ (25)
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4 Additive Holt-Winters Model
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Table (1) Estimation of the Iranian long-run wheat yield, wheat harvested area, wheat import
and wheat export functions

P sl . s ice e
R? : e Independent Variabl 9
Value . Coefficient fcependent vaniable Dependent Variable
Std. Error
(r’;slv.S) )‘;‘-3
0/34 0/02 -0/02
Seed (kg)
(S oS) slowd slossS
0/05 0/001 0/01
Chemical fertilizer (kg)
026 018 021 (p5515) oot islapee
Chemical pesticides (kg)
0/02 0/01 0/03 sy S5 552
Labor force (person-days)
0003 008 0/32 (celo) bapeile
Machinery (hour)
009 0/001 0/001 (o) Gl LoBlee
Average Rainfall (mm)
0/84 0167 -0/14 (sl 479) L0 G Slee
Average Temperature (° C) _ o _
Ry ((255k5) @ oS 3 ,Shee) o2 ) W
0/95 0/29 5/01 5/57 T i i
LOG (Seed) LOG (Irnga(ltkzd))wheat yield
0/08 1/06 -2/06 ot o055 RS
LOG (Chemical fertilizer)
0109 0134 0/64 ttrord o 8
LOG (Chemical pesticides)
0/09 0132 0/61 LS9 et
LOG (Labor force)
o il o )
0/003 1/12 -4144 o
LOG (Machinery)
004 0/45 1/07 Sl OeSlee et
LOG (Average Rainfall)
072 1192 3129 o2 Oriles 22
LOG (Average Temperature)
071 28050 -11/01 e 5l e
Intercept
0/06 0138 -0/78 o e
LOG (Seed)
sleord sloogS o3 I8
0/92 0/22 -0/02 (st S
LOG (Chemical fertilizer) w0 paiS 5 ,Slas) o,
078 o7 015 0/06 et e o e o
LOG (Chemical pesticides) LOG (Rainfed wheat yield
0/02 012 0/32 8 5 i (k9))
LOG (Labor force)
0/08 0/21 0/41 Boele oz 9

LOG (Machinery)
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Table (1) Estimation of the Iranian long-run wheat yield, wheat harvested area, wheat
import and wheat export functions (Continued)

0/01 0/19 0/61 .
LOG (Average Rainfall)
0105 1/36 3/02 Lo OSlee w5
LOG (Average Temperature)
0147 3199 2194 e Sl e
Intercept
(L)) 0) posS (el Cuad) o)
01001 0122 1/034 LOG (guaranteed wheat
purchase price (10 Rials)) o PSS 5 ) o,
087 oy V) 97 (Goold Zeacd) oS0 ((LSa) -+ +)
0,002 0122 -1/028 LOG (guaranteed barley LOG (irrigated wheat
purchase price (10 Rials)) harvested area (1000 ha))
01000 0,06 7/49 hes Sl o2
Intercept
(b)) pasS (ool CeocB) o,
0133 0134 0135 LOG (guaranteed wheat
purchase price (10 Rials))
(V) 57 (ool o) o)W
0130 0135 -0139 LOG (guaranteed barley o2 PSS 5 k) )
095 purchfse prn::e (1f) R/’mls)) (GiSa Y- e )
0/001 0/07 0/40 b ool '“"‘)lﬂ LOG (rainfed wheat
LOG (Average Rainfall) harvested area (1000 ha))
0,000 0,09 0/54 VYA Jlo Syl s ,_>L ool it
Dummy Variable
01000 0136 6/38 bes Sl o2
Intercept
(UL, ) Sls)ls pauS oy plad ceaid
01000 075 -3/32 Wheat marginal import price
(10 Rials)
(05 )18) pasS (3 oy ol
01000 0108 -0/85 Domestic wheat production
(1000 tons) G .
0/84 (5 5132) 0,99 5T 13 puiS (53529 Wh (r. 25%) :A‘Slsoaajt
01000 012 -114 Wheat beginning stocks eat imports ( ons)
(1000 tons)
0000 0/00004 0/0003 A )95 Sz Ulie
Country population (people)
0000 115202 873048 b Sl o2
Intercept
) ) yolo puc ous ples coad
0122 0123 0129 Wheat marginal export price
0/83 (10 Rials) (o5 ) pasS ol olo
(&5 512 pasS (1o adg oliee Wheat export (1000 tons)
0/04 0/02 0/04

Domestic wheat production

(1000 tons)
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Table (1) Estimation of the Iranian long-run wheat yield, wheat harvested area, wheat
import and wheat export functions (Continued)
(&5 5158) 0,59 5T 40 pasS (535250

0/003 0102 0/08 Wheat beginning stocks
(1000 tons)

091 54125 -5/94 bes Sl 20
Intercept

0/02 5/86 -14/35 TREND

Source: Research finding
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Cuad 2l)y Jlo 5o 50 a5 095 0 oSSl cnlpl b Gl )5iS 50 058 5 lacd
w3 o0 LS5 cnl 2 0981 (@) Jgozr gl b Rl p )55 o3l 4 @S Cews G S oy 5
Slo)ly Glie 5l pasS axly 52 (5550 Cuaed g Ll (G357 90 S SIS ag lEIL oS
Sl st cu.").al.u 09.«»‘5,0 009)3‘ A u_:‘)éto |).~o 29 ol dwlS )9“5 ey Jya.?u U"‘
u...al.t 5 2Slogx syl g Wlojly 4 Sily jrals el pass Jls adgs oldl as
1404 531 )0 puS odg sl Jule slola o5lwans jshaie 4y dnlsl jo 058 o Jgame ()
mlo Olim 4o m s 4 Bl b 27) sbeakal, LB o laisl cole, cpz 4 g
Ll ods a3y ol paiS adg sl ele slolss slagsls 5,505

Sp=  ~2831-23/515-2/792-0/72 LE.40/68 2-0/04 2 @)
R* = 0/86(~3/3) (_ 1/1) (— 0/2) (- 2/1) (1/4) (=0/08)

Fip= 519 ~2/7975-119;5-2/55 2+1/65 L ~3/41 (28)
R? = 0/81(5/3) (_ 0/2) 8 s W -2

Pip = 1/11-0/720-2/5570-0/03 70+0/02 71+0/05 2 (29)
R* =0/85(2/7) (—2/1) (- 5/2) (- 3/7) 2/07)  (5/1)

Ly = 67 +0/6875+1/65.+0/02;2—0/07 ;t-+0/13

R? = 0/64(4/3) (1/4) (1/1) (2/07;W (—O/SP)W (2/6)PW <
My = 22 ~0/04,>~3/417+0/05 ;2+0/13;2—0/42 (31)

R? =0/78(10/8) (_o/08) (- 2/5) G/1)  (2/6) (=6/7)
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Ska= =207 —47/5:5-2/6815+0/23 12-0/017L-0/1 7" (32)
R* =0/47(=0/5) (_2/1) (-0/2) (1/2) (-0/03) (~0/2)

Fra= =679 ~2/68 po=39740/015240/39 7140740 1 (33)

R? = 0/86(=2/2) (_o/2) (2/4) (0/07) (1/1) (1/1)

PRaZ 19/68+0/23 +0/01——0/009 +0/01 +0/0002 (34)

R*=0/80(2/7) (1/2) (0/07) (- 2/3) (2/2) (0/07)

Ly =16 ~0/01;2+0/39+0/01;2-0/087%+0/007 22 (35)

R*=0/782/8) (—0s03) (1/1) (2/2) (=0/6) (0/2)

MRa= 5/7 ~0/1;2+0/40-+0/0002 ;2-+0/007 7£—0/17 X (36)

R*=0/85(1/%) (—0/2) (1/1)  (0/07)  (0/2) (=4/9)
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Table (3) Prediction of exogenous variables of dynamic partial equilibrium model in the
horizon of 2025 in Iran

1404 1403 1402 1401 1400 1399 1398 1397 1396 oo/ e
Variable / Year
209 163 174 238 195 197 238 171 234 (roclead Tt iles

Average Rainfall (mm)

18/76  18/64 18/71 18/32 18/37 18/38 18/68 18/67 18/35 O emd)le ol
Average Temperature (° C)

(51 ,99) pusS (55,0 Sand

441 420 388 362 361 355 332 275 272 Wheat import Price
(USD/Ton)
(51 599) 92 (55,0 Sund
352 337 340 286 274 385 294 257 262 Barley import price
(USD/Ton)
30 27 24 19 17 26 34 30 10 (2,%) £ Olie

Inflation Rate (Percent)
(Je; 10) slgo Yo cns

6489 6173 5856 5540 5223 4904 4583 4200 3300 Dollar exchange rate
(10 Rials)
902 891 878 867 856 845 833 822 812 O3 Ogebet) )95 Soor

Country population (person)
EW-ES) slaasl P

Source: Research finding
B3 Cesbw slog a5 51 cud b Slulil § pidu il bl jslaie 4wy nl 5o
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Table (4) Simulation of price per unit of wheat production factors in Iran at the horizon of 2025

(10 Rials)
cobo o anje s d Wf usL:; m;’al; )?):mf;#; ;::mfslﬂf
ke 39S slaps f{# s s g e JLM,
Price of per E’ls S35 @Lm“ Priéésuper Pﬁce per Price per  Year
o OGP0 Cgolgor oo
Machinery wages pesticides chemical rainfed irrigated
fertilizers seed seed
37533 55278 44400 1110 1455 1532 1396
40936 60626 48696 1217 1596 1680 1397
52395 78826 63314 1583 2076 2185 1398
68996 105647 84857 2121 2782 2928 1399
85732 133106 106913 2673 3505 3689 1400
99369 155736 125089 3127 4100 4316 1401
117016 185311 148844 3721 4879 5136 1402
143230 229773 184557 4614 6050 6368 1403
179327 291836 234406 5860 7684 8088 1404

é‘j:u&beubé__a

Source: Research finding
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Table (5) Simulation of supply and demand prices of wheat and supply price of barley in Iran
at the horizon of 2025 (10 Rials / kg)

I Jls

Gl e paS Gloli cod sl pacS GLolE Cued m b Ceod S Ad e Caed }i‘,
Non-subsidized wheat Subsidized wheat Barley Wheat supply Year/
demand price demand price supply price price Variabl

e

1000 752 1050 1333 1396

1087 818 1146 1455 1397

1430 1072 1498 1903 1398

1897 1425 1997 2536 1399

2415 1811 2529 3212 1400

2799 2100 2943 3738 1401

3362 2521 3521 4472 1402

4169 3126 4366 5544 1403

5244 3935 5516 7005 1404

Source: Research finding
ilwans 1404 Jloj 381 6l 558 10 ,LSa 1o 40 w3 5 ol posS g sla fale lolss
O yg0 53 9 o 0adlie a5 el ylen .l samlie LB (6) Jgox jo o] Gy a5 o
k3 ol slaanjo Al L culiie 5 2555 e b plp posS (el 05 Ced I
Sl log S bl Ko ols 68 L oy slaole slolds ¢ cinads & > (538
NS ON-S RN V0 PR Y L PSRRI JE S [ FRPU S JUR VRN P AP KU NIV e
b salug 5l saie sl g A5 51 eS jelS 0 paiS 0y o ke Lanass
G5 s E5050 Slgi sloele gy arass a5 0 5 o) Lil Sl adl g wales 10



1P0. il (i ST 2L 3

paiS Coond o pdy i b g odgr sl ule cand (slo ) poss 4 iy pi>ay a5 ]
RYVIREAPE-Y

\'f.f @L"} @8l RUSABEBUC R R |°'-‘-'*f g s Jole Lol (gjlwands (7) Jou=
Table (6) Simulation of demand for wheat production factors per hectare in Iran at the horizon

of 2025
ot Gloge sl glasss
el bappilo 19.m ) IS (6555 ¢ ;
( ) 20 Gy 8 )8 59 (o555 (65555 (2,5 5kS) Hd oolys
Machinery Labor force : :
Chemical Chemical Seed (kg) Input
(hour) (person-days) L .
pesticides (kg) fertilizers (kg)
SN sf! =2 ‘31 SN ‘31 2 sf\ P ‘:.T J
Rainf Irriga Rainfed  Irrigate  Rainfe Irrigate  Rainfe  Irrigate  Rainf  Irriga Year
ed ted d d d d d ed ted

9/24  16/37 8/25 19/94 0/62 1/98 81/47 336/10  146/69 274/74 1396
9/26  16/43 8/25 19/92 0/62 1/97 81/42 336/64  146/71 27475 1397
9/34  16/61 8124 19/87 0/62 1/95 81/24 338/03  146/73  274/75 1398
9/42  16/81 8124 19/81 0/62 1/93 81/06 339/64  146/79  274/78 1399
9/49  16/97 8124 19/76 0/62 1/91 80/91 340/83  146/82  274/79 1400
9/53  17/07 8/23 19/73 0/62 1/90 80/82 341/66  146/85 274/80 1401
9/58  17/19 8/23 19/70 0/62 1/89 80/71 342/55  146/87  274/81 1402
9/64  17/32 8/23 19/66 0/62 1/87 80/58 343/65 146/91  274/83 1403
9/70  17/48 8/23 19/61 0/62 1/85 80/44 344/86  146/94  274/84 1404

oSk
9/47 16/92 8/24 19/78 0/62 1/92 80/96 340/44  146/81  274/79  Aver
age

Source: Research finding
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Table (7) Simulation of wheat production components in Iran at the horizon of 2025

(&5 ) s (5 9kS) 3, Shee (LSe i) ciS ;5 wlaws e
sJs S Production (1000 ton) Yield (kg) Harvested Area (1000 ha) Variable
(& 1) o2 <! 2 ! o ! Jw

Rainfed  Irrigated  Rainfed  Irrigated Rainfed Irrigated Year
12544 3957 8587 1058 3811 3739 2253 1396
11097 3038 8060 923 3576 3290 2254 1397
13132 4238 8894 1134 3944 3738 2255 1398
11877 3305 8572 963 3793 3430 2260 1399
11933 3258 8675 964 3832 3381 2264 1400
12993 3903 9091 1077 4011 3623 2267 1401
11658 3017 8641 950 3808 3177 2269 1402
11268 2776 8492 904 3739 3072 2271 1403
13020 3616 9404 1075 4136 3364 2274 1404
12169 3456 8713 1005 3850 3424 2263 Oeiles

Average

é‘j:u&beubé_m

Source: Research finding
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Table (8) Simulation of wheat supply and demand in Iran at the horizon of 2025
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Industrialized Total bread wheat Free price bread Subsidized bread Supply  Variab

wheat demand demand (1000 wheat demand wheat demand (12000 le/
(1000 tons) tons) (1000 tons) (1000 tons) tons) Year
1918 9340 1869 7470 9416 1396
1943 9463 1894 7569 8477 1397
1967 9580 1917 7664 10119 1398
1997 9727 1946 7781 9213 1399
2021 9845 1970 7875 9314 1400
2049 9980 1997 7983 10183 1401
2073 10098 2020 8078 9215 1402
2104 10248 2050 8197 8973 1403
2132 10383 2078 8306 10411 1404
oeSle
2023 9852 1971 7880 9480 Avera
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Source: Research finding
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Table (9) Simulation of self-sufficiency components in the Iranian wheat supply at the horizon

of 2025
il Sl (609> g0 sl )Ll s34 50 ol sls Slslg adgs /e
) °9° sl (&5 J138) 0590 o G ()
(x2)2) (¥ L) Beginnin (o)) Imports  Productio e
Self- o IR Y 9 Export P Variable
sufficiency Ending stocks stocks (1000 tons) (1000 n (1000 / Year
1000 ton ton ton
index (%) (1000 tons) ( s) s) s)
87 6209 8400 351 0 12544 1396
79 3783 6209 232 736 11097 1397
90 2937 3783 138 721 13132 1398
83 2614 2937 136 2324 11877 1399
82 2516 2614 23 2478 11933 1400
88 2233 2516 56 1620 12993 1401
80 1556 2233 145 2425 11658 1402
77 817 1556 96 2735 11268 1403
86 495 817 42 1826 13020 1404
84 2573 3452 136 1652 12169 o5
Average

Source: Research finding
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Extended Abstract

Introduction

Wheat as a staple food of the Iranian people plays a special and essential role
in ensuring the food security of the country. Therefore, due to the importance
of wheat consumption in the country, several protection policies have been
implemented to improve the self-sufficiency of this crop. However, official
statistics show that despite the efforts made, the stable production of wheat in
Iran remains far from reliable. Hence, for many years a significant portion of
the country's wheat consumed is supplied by imports. Therefore, considering
the importance of identifying dynamic processes in the wheat production and
wheat supply chain in Iran such as climate change and population growth,
this study aimed to evaluate the effectiveness of a guaranteed purchase policy
in stabilizing wheat production for the time horizon of 2025 as a long-term
period.

Materials and Methods

In this study, by designing a dynamic partial equilibrium model, the processes
in the production and supply chain of wheat in Iran were simulated. Dynamic
partial equilibrium models are among mathematical programming models
and have the capability of simultaneously simulating different aspects of
production and trade of goods with respect to dynamic processes in the field.
Therefore, in this study, various components of wheat production and
different dimensions of supply chain of this product from the beginning of
inputs demands to the end of wheat storage were simulated for the period.
The demand functions of inputs was estimated by using the profit function
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approach and the irrigated seemingly unrelated regression estimation method
(ISUR). The econometric functions specified for yield, area under cultivation,
import and export of wheat were also estimated using the autoregressive
distributed lag model (ARDL). After estimating the required parameters, the
dynamic partial equilibrium model was first calibrated to reproduce the mean
value of the data for the years 2014 to 2016 as the base year. Then, the
exogenous variables in the model were predicted using double exponential
smoothing and additive Holt-Winters methods for the years 2017 to 2025 and
the dynamic partial equilibrium model was simulated for this time period.

Results and discussion

The results showed that the adoption of a guaranteed purchase policy in
addition to encouraging farmers to allocate arable lands to wheat planting also
influences their derived demand for allocating production factors. In this case,
with the proper implementation of the policy, in addition to a minimal
fluctuation of the area under cultivation, the limitation of the demand for
production factors by the farmers is minimal and has the least possible
fluctuation. Therefore, the results showed that the wheat yield fluctuation
would also be as low as possible under this condition. In the following, the
results showed that the total volatility of wheat production in the country will
be minimal with the proper implementation of this policy and in the time
horizon of 2025 if the guaranteed purchase policy is properly implemented,
the average wheat production in the country will be about 12 million tons per
year. Based on the results, according to the country's population growth
process in the 2025 time horizon, an average of about 9.8 million tons of
wheat is needed each year for bread production. In addition, about 2 million
tons of wheat will be needed each year for the industrial sector. Thus, in the
time horizon of 2025, an average of about 12 million tons of wheat would be
needed each year. However, domestic production of wheat after deducting
self-consumption, seed production, and process loss would eventually cover
about 9.5 million tons of total demand. In this condition, on average, about
84 percent of the country's total consumption of wheat would be provided
from domestic production per year.

Suggestion
According to the results, focusing on improving productivity in wheat

production in the country with the aim of enhancing the yield of this crop is
an important goal that by investing more in agricultural research policies as a



complement to the purchase policy can guarantee a stable self-sufficiency.
Therefore, in this study, it is suggested that in order to stabilize wheat
production in the country, first, the maximum potential of guaranteed
purchasing policy should be implemented and, secondly, policies related to
wheat yield improvement should be taken into consideration. In this context,
future research needs to address the question of how much production
elasticity and supply of wheat and the index of self- sufficiency of this product
will be due to technological and research changes in yield improvement.
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