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Table (3) Agricultural production function estimation result

P-Value e l‘“’f""""
Coefficient Variables
0.000 0726* (1376 2ol Ceoud)s;,9laS idu rlo ju ($09790
Agricultural Capital Stock (base year 1376)
0000 2135+ s B 505
Rural Labor
0127 0268 S5 ) gl
Area Under Cultivation
0000 37775 Pee Sl 2
Intercept
R2-097 R?>=0.96

F (3,33)=483.64"
Durbin.W Statistic= 1.78
AEG = -4.208**

JB-2.33 (P-Value=0.33 )
Ho 1 ool Oryace =24.9233 Oviax = 18.5196

(do,0) 500,00 oo Ve mhaw 10 (glo dme o i 4y s i g %) Gadod glaandl e
Source: Research findings (*,**,*** significant in level of 10, 5 and 1 percent Respectively)

&b 5 «(F) Jsaz mls 4 4255 L 1g) gl (ks JS sLoli g adye sl o5l
wilan o sime 6 Lol Ll 51 a5 00 05,50, YV 0 il 1588 S Copmaz oy Lolis
ol 4y (65,0l ide Lol «)5iS Cumex (o il do )0 SO L aS pgpbe (poy
Joe 50 eas &l slo,aie a5 ams e lis R? ojlel ol oo (il sy YIYAO
e Aipd by 1) 5,08 S U5 LA b))l Dlpeki e ys AR wilatdls
S b 50 65,5l i e (als it 4 deo e (LS adse 05l il
G sy p 950 90 10 oo plaS Wil NEY plp ol Jlade g ead o Jxe wo o
<IN\ 4 VPP 55 4 30 Pishbahar & Rahimi (2017) 4 Hosseini&Shahbazi (2014)
5 Code alaily (55,5iS la game adje 5 ClS 5wl e Gl Cul 0 090
25 e oy Sy Gl amo e (LS a5 0 ls S5y oy iy e )0 (g )lotae
s 20 ol 38l do 0 VYA ol as 1) (65,0liS isu S as,e e wilgi oo colS
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Table (4) Simultaneous estimation of Agricultural demand and supply

GiolsS ad e 2l Siglis Lol abi
Agricultural supply function Agricultural demand function
p- o o ydito o o (& yudio
Value Coefficient Variables P-Value Coefficient Variables
0.000 0.161%* 9 Bodes 0.285 -0.082 g S0des
Wholesale Price Wholesale Price
Index Index
0.036 0338 Area Under 0762 0.025 st 2l
L National Income
Cultivation
0.001 0926 b B s 0000 2305% 2355 IS e
Rural Labor Total Population
0.466 3812 Mes 5l e 0.038 23147 Iee 5l e
Intercept Intercept
R?=0.8855 R?=0.8751 R?=0.8918 R?=0.8819
Chi2 (34)=287.17""" Chi2 (34)=304.22"""
Durbin.W Statistic= 1.86
AEG =-3.211* AEG = -3.600%
JB=0.78 (P-Value=0.67 ) JB=0.095 (P-Value=0.95 )
Hyifo2  Opoe =125546 0, =12.2184  H,:rel race 2201267 o,, . =10.3382

(0o,0) 50000 W Ve maw 1o (5)lo Jxe o i 4 % s g %) Guiod glaaidl iae
Source: Research findings (*,**,*** significant in level of 10, 5 and 1 percent Respectively)
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Table (5) Simultaneous estimation of Agricultural export and import

Agricultural import function Agricultural export function
P-Value o ps b i P-Value S b o
Coefficient Variables Coefficient Variables
0395 ;5 i )1 &5 0,95 5 k> )1 &5
0.000 ~0.126%* 1380-96 0.816 ~0.006 1380-96
Real exchange rate over Real exchange rate over the
the period 2002-2018 period 2002-2018
0.090 _1.540* Sa9lS i 039381455 0.018 1.459%* Sa9lS i 039381445
Agricultural Value Added Agricultural Value Added
0.000  0.283% 3 e 0.000  0.738° Sl st a5l
Trend Export Price Index
65 S 1 il s ey
0.000  356.520% bes Sl 2 0259  -0.550 (100-2010)
Intercept GDP Per Capita Of Trade
Partners
0109  0.306* Sz 093 (53lne e
dummy variable for the war
0.688 3498 Moo 5l 206
Intercept
R?=0.9739 R?=0.9715 R?=0.9895 R?=0.9878
Chi2 (34)=1374.86™" Chi2 (32)=3476.37"""
Durbin.W Statistic= 1.51
Breusch-Pagan test 20‘15 68
X°1,0.05=0.91
AEG = -4.279# AEG =-4.400"
JB=0.60 (P-Value=1.006 ) JB=3.32 (P-Value=0.19 )
Hy:r ool race £32.6852 0y, =125922  Hjired e =19.5978 Opiax =13.7470

(o,0 ) gao,0 0 we o Ve mhaw 10 g o cme o 5 4y 8
Source: Research findings (*,**,*** significant in level of 10, 5 and 1 percent Respectively)
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5 O9uge b a5 pgpde iy b oo ioli8l oo o VTR ise pl Slhele e (g,5laS
L @ipsles Slslo (ol slolis o538 plsien 1585 )0 oy slaced,b il
Hosseini &  lawg oalplxl sbdcw,p 9y50 90 L oy cpl ol aoldl o5
s VYY) 55 4 a5 Fattahi Toghrolgerdi et al (2018) 4 Homayunpour (2013)
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Table (6) Error calculation results, inequality coefficient and Correlation
Coefficient by key variable of the total population

o3

TR e wle Olgime glbs Jile nSibe o
(R2) Unequality coefficient Ind Root Mean Square P
Correlation nequa Ity coefficient Index oot Mean quare ercent G
e (T Error (RMSPE) R
Coefficient ariable name
097 0078 1715 Jlade
Quantity
Source: Research findings Gebos slaassl iae
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Figure (3) Behavioral Reproduction Test for total population (Source:
Research findings)
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Table (7) Statistical results of predicting the dynamic model of population,

1o /Y 0 lad 10 o/ (639l SLadl 1A

ol

production and trade sectors of Iran's agricultural sector

) ol ols ) .
R e GFase ARglel edg8l ) ) e
Ny d . —aroZ Caxe
. SighsS ) Siaslas Saslas 89S i 3 )
<l SiskeS . . . EL 29S
KNI KSWIRTY) 3,Lkee l52) 3 ks ,l50) X . L

(JLy 5 55lekes 5152) . . . OB opehes) GBS osabes)

Real Wb (L Wby Wb W, Rural Total Year
Exchang ~ Agricultural At Agricultural  Agricultural Agricultural Population Population

e Rate Import Agricultural Supply Demand Value Added (million (million

(Rial) (thousand Export (thousand (thousand (thousand people) people)

Billion Rial)  (thousand Billion Rial)  Billion Rial)  Billion Rial)
Billion Rial)

295332 39.507 216 10867 11240 14230 20.15 80.59 1396
302858 39535 235 11221 11693 14554 2055 8222 1397
3103.83 39563 254 11575 12170 14894 2097 83.87 1398
3179.09 39592 275 119.29 126.73 152.82 2139 8556 1399
327890 39620 298 12307 131.89 15690 2182 87.29 1400
347697 39648 3.29 12638 136.66 159.23 2200 89.00 1401
3675.03 39677 359 12945 14127 16151 2217 9061 1402
387310 39.705 390 13230 14570 163.72 2233 9212 1403
4071.16 39.733 419 13496 14993 165.64 2247 9354 1404
424567 39.761 454 13789 15367 16747 2260 9487 1405
4384 .83 39.790 498 14120 156.84 169.22 2272 96.10 1406
452400 39818 541 14423 159.82 17087 2282 9723 1407
4663.17 39.846 583 146.99 162.60 17241 2291 98.28 1408
480233 39875 6.27 14952 165.16 17425 2299 99.23 1409
495475 39903 6.83 15241 167.16 17597 2305 100.10 1410
5116.00 39931 747 15539 168.75 17759 2310 100.88 1411
527725 39.988 8.10 158.07 17017 179.09 2313 10159 1412
543850 40016 871 16049 17140 18047 2316 10221 1413
5599.75 40051 9.29 16267 17243 18147 2302 102.75 1414
5780.83 40072 1011 165.62 17272 18235 2270 10322 1415
5966.88 40102 1097 16846 17278 183.11 2255 10362 1416

Source: Research findings
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Figure (4) The total population and rural labor trend (person) (Source:
Research findings)
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Figure (5) Production trend of Iran’s agricultural Sector (Logarithm of
variables in Rials) (Source: Research findings)
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Figure (6) Supply, demand, export and import trend of Iran’s agricultural
Sector (Logarithm of variables in Rials) (Source: Research findings)
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Extended Abstract

Introduction

The agricultural sector in developing countries, including Iran, is one of the
oldest sectors in the economy and this sector has a key role in economic
development in the field of production, employment, food security, foreign
exchange and comparative advantage. Due to the significant role that
agriculture plays in economic development, planners should always make it
a priority of their economic plans. To make appropriate short-term and long-
term plans, accurate knowledge about the future seems necessary for
improving the agricultural situation in Iran. If policymakers have a clear
vision of the future, they certainly can make more efficient and accurate
decisions, which will accelerate the country's movement towards progress
and development. Since predicting future events plays a major role in the
decision-making process, so it is necessary to predict the country's strategic
sector so that, managers and planners can provide appropriate policies to
achieve self-sufficiency and improve lIran's trade situation. Therefore, the
aim of this study is to simulate and predict the production, import, export,
supply, and demand of the agricultural sector over the period 2017-2037.
Materials and Method

The framework developed in this study was drawn from the system
dynamics model, which was strictly combined with the econometric
methods based on the economics theory. Thus, this section discusses the
theoretical framework, and the different mathematical formulations such as
the production, export, import, demand and supply functions, which were
used in the system dynamics model. Hence, the used methodologies were
separated into various sections: Part 1: Production part: In this research, the
Cobb-Douglas production function has chosen as the best production
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function in this research .Part 2: Trade part: This part consists of two
functions: supply, demand, export and import of agricultural sector, which is
estimated by using simultaneous equations. To estimate the agricultural
supply and demand functions, it is necessary to use the simultaneous
equations by 3SLS method. In addition, for agricultural export and import
functions, considering the nature of the subject and the previous studies, the
SURE model is used. Part 3: population part: In this section, the total
population is considered as a stock variable and has two input rates called
the birth and immigration rate. It also has two output rates called death rates
and emigration rate, which reduces the amount of stock variables.

Results and Discussion

The results of the system dynamics simulation showed that Iran's population
will increase from 79 million in 2017 to 103.62 million at the end of the
period. Also, agricultural labor will increase in accordance with the
population increase. However, given the low population growth rate in the
current period and consequently, increasing the number of elderly people in
the future, It is predicted that the number of agricultural labor will keep their
upward trend until 2034; and from the beginning of 2035, labor will
decrease. Also, agriculture production and demand will in accordance with
demographic trend; so that the average annual growth rate of the agricultural
production value and agricultural demand has been estimated at 1.27 and
2.18 percent, respectively. Furthermore, the agricultural exports, imports,
and supply will also have an upward trend and increase from 2.16, 39.507,
and 108.67 to 10.97, 40.102, and 168.46 billion Rials respectively; and the
annual growth rate will be 8.46, 0.7, and 2.21 percent respectively.
Suggestion

Since production in Iran's agricultural sector has long been dependent on
labor and the continuation of this issue have a direct impact on the
agricultural production in the future, so it is suggested that the government
propel their strategic policies to increase investment in improving the
production technologies in the agricultural sector. Because technological
advancement can be used as a suitable alternative to compensate for labor
shortages in the this sector and improve Iran's agricultural production and
provide the necessary basis for achieving self-sufficiency, food security, and
providing more foreign exchange resources in the country.
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