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Table 1- Results of stationary test

o dpls g S ADF L] ,lado o U ADF L ,luse
l.b”‘:" pu Optim lag caw S8 S\ ad o
Variables name (SIC ,lx) ADF in level ADFat first diffrence
&S dloyus LI 2 -0.945 -4.87***
5)épSes  SHOCKLNOR 1 -3.96**
PR NRW; LGDP 1 -4 74%**
wleel eMgus osle  LLOAN 1 -3 -4.61***
N LNOR 0 -2.39 -3.56**
Mg Hlazil 3,90 39w ¢ LR 0 -2.15 -5.74%**
o gl
Critical value
17 -4.22 -3.61
SYA -3.53 -2.93
107 -3.2 -2.6
TN o > (gl dme oaimd s
70 o )3 (5o gxe sdimd LS
7N o )3 (g o xe odimd LS s
o ol s le
# Shows significe in 10% level.
%% Shows significe in 5% level.
% Shows significe in 1% level.
Source: Research findings
ARDL 4yl (595! gl =Y Jgu
Table 2- The primary results of ARDL
| Selected Model: ARDL(1,1,1,2,1,0)
i @b o S gl tojlel Lok
Variable name Coefficient Deviation eror T statistic  Prob
Sloj aidy K b (68 lo LI(-1) 0.106 0.148 0.715 0.481
31 55L 53 55 5 Ses SHOCKLNOR -2.086 0.74 -2.82 0.009
oy addy S LT L 5 5) 5 Ses SHOCKLNOR(-1) -1.39 0.76 -1.82 0.08
PR NRW; LGDP 15 0.523 2.89 0.08
Sloj aidy G L sl B wlg LGDP(-1) 0.76 0.504 1.52 0.14
bl EMps oxile LLOAN 0.214 0.381 0.561 0.58
Sloj aiby S, b ollas] & Mgus oo LLOAN(-1) 0.164 0.453 0.36 0.72
Sloj aidg 90 b ollacl OMgus oils LLOAN(-2) 0.896 0.349 2.566 0.016
5T 5L 3 5,0 &5 LNOR -1.57 0.728 -2.16 0.04
Sloj aidy o Ll L o 50 &y LNOR(-1) 2.071 0.764 2.72 0.012
Mg ezl 3590 9w & 5 LR 0.471 0.173 2.72 0.012
e 5l Loye C -47.48 9.3 5.1 00
adj R? F-statistics RESET LM BPG
0.996 807.7 0.154 (0.879) (009411‘; (0%47)

sl (g gize prlan odimd i S (gl il 515 slas]
5o glaazily 2isle

The numbers in parentheses are minus one representing a significant level.
Source: Research findings
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(4.09)  (0.29) (0.4)
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Table 3- The results short-term imbalances in the long-run ECM pattern
i i Gy 3 luitin! glas t o, Jleia !
Variables Coefficient Standard error T statistic _Prob.
3 S s D(SHOCKLNOR) -2.086 0.464 -4.49 0.000
Sl LB a g s D(LGDP) 1.512 0.352 4.29 0.000
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Sloj iy o b

S5 55k 53 5l &5 ol D(LNOR) -1.575 0.368 -4.28 0.000
ECT CointEqg(-1)* -0.894 0.117 -7.64 0.000
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Source: Research findings
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Table 4- The standardized results of the ARDL model for the study of the linear effect of currency shock and exchange rate
on investment in agriculture

gye ) ) g s 3 lilin! o o
Variables Coefficient  Standardized coefficient
FE Slos aidy Sy b ()5 ayleyus LI(-1)** 0.106 0.107
HHE N P S SHOCKLNOR*** -2.086 -0.137
* leoj iy S, L) £ Sed SHOCKLNOR(-1)*  -1.389 -0.089
FRE Ly allsl g LGDP*** 1.512 0.215
loj atdy S L 31 Lallsl g LGDP(-1) 0.766 0.106
wlos! CMpus oile LLOAN 0.214 0.040
Sloj aady 5 b ollae) Mg oo LLOAN(-1) 0.164 0.030
FRK Sloj aidy g b plhacl cMgws osle  LLOAN(-2)*** 0.896 0.163
FXT 5l 5 50 65 LNOR** -1.575 -0.928
FHE Slag ddby Sy b olsT 5l 55 ) 6 LNOR(-1)*** 2.071 1.257
FRK Mg L] 390 g0 LR 0.471 0.071
NIV g C -47.483 -
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#Represents significant at 10%



MV 55aliS ik 5o IS alo g 2 5y &5 Sgdb 51 (g5LwgSl

o)l a8l oo @le @l odgs (idul 38l o lgen Ly yai oMl
gy cJol Jol 4SS Lol sl dgpain b Jlo plad j3 ¢ Jo Jgo
Ol 53 el 8l aSlej canl (s el )l 53 A8y €5 s
pua..os L)_’l » Ll 03l <9 ))‘ C)_) LSM 9{9‘*’ 4.).»)1; odalS’
U og i)l ep las jlade 4 LuSly sloas wssSads b ouiiS olo
Q—i‘ Cewl ke Ll 4.;‘9» @L._wlolb Ty L ‘O] by o>
e (65)sliS yisu 50 I8 alyw g saiSuler 4 Sluabll
Sy s 4y (65,0liS” Lisw &S cunl ol [0 &S5 094 0
w8l gl Shs cwlis (o)libL g 8 S
3y90 4xlo s (Sl S £33 (5900 L L g (RIS ¢l
oialS o Al iz )3 S el ]y (5,9laS” A8y (sl Sl
sl g3l Slabll b Sy (o95 c o Jo Go55) )3 ol
YU Qb)‘ﬁ 4 LS.._wls g dSU_’Lc) oy 9 b.))f sl CAJS.)
aoym Gl (ol aBd e ioli8l ad a1y lbyly dl e o]
5 S Ay ay)ly 53 (ialS Lyl Sanaly o)l 4 ag
pas cel ol g anbe (il (g5y5liS ok b ojan (33l
u)lt.g‘_w Ol)b)_go).e‘» (o ¢J93 d')_g > d)lifa\,{l,o)w wl»

o e S5

NARDL s ¢4 Ainﬁ =l
0l Sod g Bl 5 25 syt B gy pslate
saidy b (rogidgs 65X 5l 559l e 5> sl 4o
)L;um )_»‘)., A 4_0.99 !l 00 sl 0 u_‘a>)».c o.))imf
NARDL sl .))91)5 b ol ouds Gl oads Mol ;S;Lﬂ
525 0903} gl o3l gz Cusl 045 03,91 0 Jga o
Jae x5 oy a8 amd o LS (yg05] oyl oS el o odlazul
D52 ol (Starendgs oy p lp ol 0dd g pad (055 4
AS Amd e L5 55 9e)] ol gl eslond odlitl LM oL
9 2950 3y (il (Simnadgh S92 pAs  (uo jho dnd )b
2ddy (o C )8 (ol (Shaen 398 S s 555l
ezl (BPG) (5,985~ ooty o9 (el ol
el 55 el aS sas o ol 09.0)'1 ol el sl ol
#SU cplplis g 0aniti 5y o Slamod uilojly 1 (e o 4n )b
55 NARDL (558l zuls5 25 lanl Luilsjly S
A8 5 Gl AL 5yl 55 cste oS 9 o a3
ke S L3S )93 93 9 6yl 0)93 5 (5] (—al
ol az sl gyliS ke, w oy oo Sl (o)l 0)90 5yl F 5 aie
N e by oy ) &5 5 Mo ) £ Slpnis g (g
a5 o o Jlu b @y opl & e o lis ‘blﬂ b

NARDL aJql 6N gl -0 Jgua
Table 5- The results of the NARDL primary model

Selected Model: NARDL(L, 2, 0, 0, 0) |

yaxin ol o 3 it glas t o,lf Jlial
Variable Coefficient Standard error T statistic  Prob.
oy aidy Sy L (635 yloyus LI(-1) 0.371 0.104 3.577 0.002
ST 5L 55l & e S SHOCKLNOR_POS -0.667 0.252 -2.646  0.014
Sloj ady G Ll 5L 5 ¢ cute Se5 SHOCKLNOR_POS(-1) -0.801 0.238 -3.361 0.003
Sloj aidy 63 Lokl I3k 55l 5 cute S5 SHOCKLNOR_POS(-2) -0.765 0.298 -2.564 0.017
35L& hie S SHOCKLNOR_NEG 0.699 0.334 2.094 0.047
B J2IBL g LGDP 0.203 0.608 3.625 0.001
Mg L] 350 g F 5 LR 0.329 0.145 2.261 0.033
g ity 4y alls] & Mgas oo LLOAN 0.951 0.246 3.862 0.001
Tk 53 550 65 LNOR 0.7 0.167 -4.2 00
lige 5l So e C -45.224 9.73 -4.64 00
adj R? F-statistics RESET LM BPG
2. 217 .
0.997 881.08 (0.197) (8.806) (8.28?1)

Cal (615 gime g x5 S (gl jlyy JB15 dlasl
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The numbers in parentheses are minus one representing a significant level.
Source: Research findings
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Table 6- Wald test result

9031 85b] oy &3l sy Jleia!
Test statistic Value Degree of freedom Prob
t-statistic -2.99 25 0.0062
F-statistic 8.95 (1 25) 0.0062
Chi-square AAY 1 0.0028

(316 3529 (siie 5 Cute S5d (e (SFgl) (B 3929 1po 4ns )8
Zero hypothesis: the existence of symmetry (there is no difference between positive and negative shocks)

3uios slaassl, sl
Source: Research findings
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Table 7- The results of short-term imbalances in the long-run ECM pattern, with taking into account exchange rate
asymmetry

JUESPENT JUESPRARE b 5, laibi! glhas to,b]
Variable name Variable coeficient  Standard error T statistic
) E e Sgb Ol D(SHOCKLNOR_POS) -0.667 0.255 -2.613 0.015
Sloj iy Sy b 5yl £y Cute Ssb olyis  D(SHOCKLNOR_POS(-1)) -0.702 0.252 -2.782 0.010
) B e Sgb Ol D(SHOCKLNOR_POS(-2)) -0.765 0.269 -2.845 0.009
ol CMpas ol LLOAN 0.951 0.122 7.802 0.000
STk 5 65 LNOR -0.700 0.098 -7.151 0.000
ECT CointEq(-1)* -0.629 0.083 -7.603 0.000
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Source: Research findings
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Table 8- Standardized results of the NARDL model for examining the nonlinear effects of currency shock and exchange rate
on investment

guesvs ) g o 3 lasili! o
Variables Coefficient Standardized coefficient

e adby o b (g S ayleyus LI(-1)x** 0.37 0.374
3 & Cute Soi SHOCKLNOR_POS™* -0.667 -0.147
Sloj 4y S, 5yl ¢ cute Ss5 SHOCKLNOR_POS(-1)***  -0.801 -0.176
iloj aiy 93 L j)) ¢5 cute Sgi SHOCKLNOR_POS(-2)***  -0.765 -0.165
w5y & e Sed SHOCKLNOR_NEG** 0.699 0.160
Sloj aady S b J3b Lalbb aJes LGDP*** 2.203 0.309
Mg Has] 590 Sgu F 5 LR*** 0.329 0.053
Sir9iS Lisn 4 allel & Mgas oo LLOAN** 0.951 0.183
B3T3k 5 50 85 LNOR*** -0.7 -0.392

shiwe Jl oy C -45.2244 -
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Introduction: Developing economies suffer from high degree of macroeconomic uncertainty. Growth,
inflation, real exchange rates and other key macroeconomic variables are much more volatile, and the
consequences of this excess volatility for aggregate performance in several dimensions like growth, investment
and trade, have attracted some attention in recent empirical literature. In the case of investment, this concern has
been renewed by recent theoretical work identifying several channels through which uncertainty can impact
investment, under various assumptions about risk aversion, adjustment costs to investment and other factors.
Iran, has a high degree of uncertainty in the macroeconomic variables. One of the major challenges related to the
management of the foreign exchange market in Iran comes back to agricultural investment. Among different
investments in economic sectors, investment in agricultural sector possesses a special prominence and position
since investment in agricultural sector not only induce the growth of production and employment in this very
sector, but also encourages production and employment growth in other economic sectors. Therefore, identifying
effective factors on investment in agricultural sector and adopting suitable policies for increasing investment,
possesses a supreme prominence. In Iran, the notions of finance and investment have always been facing several

difficulties due to deep independence to oil revenues and instability of its price as well as high risk it involves;
and for this reason, investing in different sectors, including agriculture, has always experienced severe
fluctuations.

Materials and Methods: Data on agricultural investment in Iran were provided by annual statistics from
1978-2016. All of the following data were gathered from the statistical office of the Central Bank of Iran
including Investment in agricultural sector in Rials using a constant price of 2011 = 100, Annual real GDP using
a constant price of 2011 = 100, Short run interest rate on bank facilities and loan, and loans given to agricultural
sector by banks.

NARDL Method When the order of integration is not the same for all variables then we use the lagged
variables as proposed by Pesaran et al. (2001). Imagine two variables and their relation as follow:

=X+ X +U, X, =Xo+ X+ X,

To check the asymmetries, we have to make a separate series for appreciation and depreciation as proposed
by Bahmani-Oskooee and Soharabian (1992). A series of exchange rate will be divided in its positive
movements or appreciation, as indicated by X, , and negative movements or depreciation, as indicated by X[,

t t
and is given as follows: X = ZAXJ+ = Max(AX;,0), X; = ZAX; = Min(AX;,0)
j=1 j=1
To check the impact of positive and negative movements of one variable on the other variable, Equation

_ +\/ + -\ — +\/ + -\ —
above will be transformed as: 4 _'BO Y +'B° Y +ﬂ1 X +ﬂ1 X

The non-linear ARDL model can be described as follows Y, = i(oj i:(é’+ [ HOX ) e

Results and Discussion: In order to study the nonlinear effect of exchange rate and its shock on investment
in agricultural sector, a NARDL model has been used. The results of Ramsey Reset Test show that the model is
well-specified. LM test has been applied to investigate auto correlation. The results of LM test also reveal that
the zero hypothesis is not rejected, and the final model does not have the problem of consistent correlation. The
Breusch-Pagan-Godfrey Test (BPG) has been employed to investigate the phenomenon of heteroskedasticity.
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The results of this test also indicate that for the final model, the zero hypothesis is not rejected, and therefore the
pattern do not have the problem of Heteroskedasticity. Positive shocks of exchange rate have shown a negative
impact on agricultural investment in the current and previous two periods. While negative shocks of exchange
rate have had a positive effect on current investment. NARDL pattern is a method which considers the short-run
dynamics among the variables and estimates the long-run relationships as well. In this pattern first the dynamic
model, then the long-run relation and error correcting pattern are fitted. The results of the Wald test show that the
hypothesis of symmetry between positive and negative shocks is rejected and hence the effect of currency shocks
is asymmetric. In the long run, changes in positive currency shocks have had a negative effect on investment.
Results of F test also approve the long run relation. HO is rejected and the presence of long-run relation is
confirmed. The presence of co-integration among a set of economic variables provides a statistical base for using
the error correction pattern. In the short term, current currency shocks and the previous two period currency
shocks have had a negative and significant impact on agricultural investment. In Short term, changes in negative
shock had no effect on investment. Also, after 1.5 periods, the short-term imbalances are adjusted in the long
run.

Conclusion: This study used a non-linear autoregressive distributed lag (NARDL) model to check an
asymmetrical relationship between Exchange volatilities and agricultural Investment. In current study, the
Hodrick Prescott filter has been used to derive exchange rate volatilities. Results have shown that: 1) there is a
negative and significant relationship between exchange rate shocks and investment in the agricultural sector in
the short and long term. 2) With respect to negative impact of exchange rate on investing in agricultural sector, if
this exchange rate increases remain stable, investment in the agricultural sector would decline very severe. Given
the direct and historical impact of investing in the current period, investment will also be a problem for future
years. Since given loan have had a positive impact on the investment, it is suggested that government increases
these loans and facilities. The purpose of this policy is to prevent current investments decreases. 3) With respect
to negative reaction of investment to US-Dollar-denominated shocks, the decline in US-Dollar dependency and
the use of other high-yielding currencies such as the EURO currencies are appropriate. There are asymmetrical
linkages between these two variables therefore negative exchange rate volatilities have positive effect and
positive exchange rate volatilities have negative and significant effect on agricultural investment. The effect of
negative shocks was less than the positive ones.

Keywords: Exchange rate shocks, Hodrick Prescott filter, Investment, NARDL
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Table 1- Climatic classification based on modified Domartan method

p:ﬁ' (l) &)b93 M A u.l,m LELEC
Climate Domarton drought coefficient range (I)
- <10
Dry
W 100 19.9
Semi-arid
sleine 2010 23.9
Mediterranean
e bod 2410 27.9
Sub-humid
b 2810 34.9
Wet
e 1>35
Very wet
Source: Alizadeh (3) (%) oaljle :isle
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Table 2- The classification of sub-climates based on the modified Domartan method
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Table 3- Division of counties in climates and sub-climates of Iran by the modified Doomarton method

ol &bt Ol e
Climate Province County
U bl
llam Abdanan
Ol Olosbosonus ¢ JY
Khuzestan Lali, Masjed Suleiman
o9 LS PORAI
Qazvin Syrdan, Razmian
ISCREERN s0n) g 5 agkSeS S
Semi-arid warm Kohluyeh & Boyer Ahmad Likak
Ry o <l
Bushehr Abpakhsh
Golestan Minoodasht
$52) ol sleb
Khorasan Razavi Taybad
ol 039925 ¢jled ¢ sumae LTy ¢y 8 SL159 8
Fars Firoozabad Fars, Noorabad Mamasani, Shiraz,
Droodzan
Ol ollg
Tehran Lavasan
Oliwjo> oyl c;amd
Khuzestan Dehdez, Ize
Jasl o g 4glSeS oS 9 cCudand
Kohluyeh & Boyer Ahmad Dehdasht, Dogonbadan
Jatze Siddass oM Jlog) ¢y 0
Semi-arid temperate llam Darreh shahr, Lomar
olisle 8 3o} colnd s pw ey S
Kermanshah Gilan West, Sar-e Pol-e Zahab, Tazehabad
oS OldS caoglyo (55 poglS A e )0 555000
Golestan Bandar Gaz, Bandar Turkmen, Gonbad-e Qabus,
Golestan, Maravehtapeh, Golestan
u)tf )l‘.jﬁ)
Gilan Rudbar
ol w3
Lorestan Pol Dokhtar
ahusle Sdos o b yaal 5ais ol5olS
Mazandaran Galougah, Amirabad Port, Pol sefid

Source: Research findings
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Table 3- Division of counties in climates and sub-climates of Iran by the modified Doomarton method
ol i Ol e
Climate Province County
East Azarbaijan Ahar, Ajabshir, Harris, Malkan, Maragheh, Marand, Mianeh, Shabestar, Tabriz, Kalibar, Bostan Abad,
Charavimag, Sarab, Varzagan
PN LAY 38 IS5 labes nos )l csSlo ¢ o (3l ccadaly i wTgiile dblye (s
Western Azerbaijan Bukan, Mahabad, Miandoab, Naghd, Poldasht, Shahin Dez, Khoy, Maku, Orumiyeh, Salmas, Takab,
Kabhriz
o)l O )l s e 0ped Bt ¢y g aly
Ardebil Bale Savar, Grammy, Meshkin Shahr, Namin, Nair, Ardebil, Sarein
Olg,&.ol o‘)b P yrow ‘)l.w.il}&
Esfahan Khansar, Samiram, Daran
il 5 Snia il
Alborz Taleghan, Hashtgerd
kI bl @]
llam Ilam, Surabelle
Qb:)f C):’.l)
Kerman Rhine
ol 095 j9 8 ¢l o digled
Tehran Damavand, Shemiran, Firoozkooh
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Semnan Mehdi Shahr, Rezvan
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Gilan Dillman, Girandeh
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Qazvin Avaj, Qazvin, Kohin
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Table 4- Yield response factors of the studied crops in Iran’s Semi-arid climates during 1982-2015 period

. . . Qeves) 5 gty yad 993 5 ylo]
Y Jgmamo oAk b le ¥, o O 093 %)
Sub-climate Crop Precipitation Temperature Time trend Coefflc_lent_ of Durbln-_W.atson
determination statistic
ot S 0.941 0.847 0.007619 034 L3l
Irrlgated (0.0044)*** (0.0298)** (0.0407)** . .
wheat
22 ru,\;.f
1.225 1.421 0.020722
Dry-farmed  (00536)*  (0.0647)*  (0.0066)*** 0.30 141
wheat
. i
3 o Sk dags otz 0.562 0.850
- 0.41 1.54
Semi-arid cold Irglgated (0.0217)** (0.0015)*>*
arley
2 9
0.668 0.993 0.014832
Dry-famed (0 og14y*  (0.0352)**  (0.0017)*** 0.35 1.91
barley
slals )3 0.334 0.982 0.008842 052 154
Corn (0.0701)*  (0.0001)***  (0.0002)*** : :
ot 1523 0.842 0.015592 oS L7
Irrigated (0.0065)***  (0.0963)*  (0.0440)** : :
wheat
w2 S
1.234 0.941 0.030395
Dry-farmed 9 0519 (0.1858)  (0.0010)*** 0.37 1.44
wheat
pyS Suiddos o 1.208 1.469 0.031716 0.40 173
Semi-arid warm Irrigated (0.0627)* (0.0404)**  (0.0005)*** ' '
barley
22 9>
0.505 1576 0.024913
Dry-farmed (0.0698)* 0.1177)  (0.0010)*** 0.33 1.70
barley
Slals o) -1.244 0.635 B
Corn (0.0010)***  (0.0811)- 0.39 1.9
ot S 0.414 1.151 0.010974
Irrigated (0.0344)%*  (0.0000)%**  (0.0005)*** 0.71 143
wheat
f"'ij ray\.if
1.302 0.866 0.016050
Dry-farmed ¢ g432)** (0.1390) (0.0568)* 032 1.48
wheat
Jen Ko o 1.294 0.705 0.017488
Semi-arid Irrigated (0 0g02)***  (0.0210)%*%  (0.0007)*** 070 1.88
temperate barley
20 9
0.62 1.107 0.011759
Dry-farmed (9 0geg)*  (0.0087)***  (0.0163)** 0.32 1.82
barley
lails &3 -0.416 0.797 0.018905 0.63 1.82
Com (0.0724)* (0.0754)*  (0.0000)*** '

(10)3 Vg 2o yd O chuoyd Vo grlaws 1 (613 gime uiyi o s i g ) Buiod claandly sisle
Source: Research findings (*,**,*** are significance level of 10%, 5% and 1%, respectively
B 3y9ly (2005 Ky 5l e p)S S dass wulll 5 5 (ol s > Jguasme (gl Sge)Sy S
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Table 5- Elasticity of demand for the studied crops during 1982-2015 period

Solyd oy, J i)

Crond oy 518 .. .
Js Price log Income log Ol R? DW F Prop e ’iL_'“
Crop Substitute crop Other studies
log
=+ OA (V) SLslS pudd
- Faghihi Kashani (11): 0/58
(Ve PRV
. -0.54 0.088 0.20 0]
P (0.0000%*%)  (0.0981%) (0.0143**) 0.00000 nial
Wheat " [.5.260] [1.707] [2.599] 071 204 2483 (.. Esfandeyari (10):
-0/64
(V) hen 5 (5)97a0
A
—-Mahjori etal (19): 0/43
- -0.41 0.064 0.15
~ (0.0000%%%)  (0.0443**) (0.0859%) 0.000025  —. /¥ (1) o) lSan 5 o3l; lon
0.54 160 11.95
Barley [-4.798] [2.099] [1.775] (##%)  Shabanzadh et al (33):-0/43
= I¥Y (V) o) Sen g e
Ahmadeyan et al (2): -0/43
lals <5 -0.33 0.75 0.24 {Y¥) N .xJ(I S
S ) (00196**) (00008***) (00000***) 076 147 3245 0.00000 : 09w 9 (RN ) T
Corn [-2.465] [3.744] [6.107] - - : (%) AL
Sheikh zeynedin &
bakhshodeh (34):
-0/25
Source: Research finding Geios claaily sisle
The numbers in parentheses are the significance levels of the factors g ) Ald Colpd (61 e g 335 31 ol

. (*,**,*** are significance level of 10%, 5% and 1%, repectively) (Ao V g 20)d 0 doyd Vo o )3 (6l ime ol &

The numbers in brackets indicate t values. b e Toimd L g S 31y slael

Yo¥o Jho (515 y9uiS (30 53) (5005 St o (Lo § (0951 Oyt =1 g
Table 6- Predicted variations of Iran’s precipitation and temperature for 2025

L yuiio YeYo Jlw
Variables Years 2025
u:’)b. _09
Precipitation
Lo> 1
Temperature

Source: Abbasi and Asmari (1) (V) ool g owlis sislo
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Table 7- Calculation of standard deviation for precipitation and temperature in Iran’s various climates and sub-climates in

2015
bl 55 Y L
Sub-climate Precipitation Temperature
P Sibted 1321 0.390
Warm semi-arid
2y SdSdes 0.298 0.270
Cold semi-arid
Joine Ko 0.380 0.118

Temperate semi-arid
Source: Research findings Geios baanl, 1L
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Table 8- Variations of precipitation and temperature in Iran’s various sub-climates for 2025

P L) VS Ye¥o Jlo i)l Ol gt Yoo JUo bd Ol puts
Sub-climate Precipitation variations for 2025 Temperature variations for 2025
Py Kitdes -1.420 1.364
Warm semi-arid
2y e -1.126 1
Cold semi-arid
Jue Sddeed -1.245 1.041
Temperate semi-arid
Source: Research findings Geios slaasdly sl
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Table 9- The average yield of the studied crops in Iran’s Semi-Arid climates and sub-climates (kg)

PN RO Jgas =é YeVYo Jlw ) JUVes UV
Sub-climate Crop Current  Years 2025 Change percent
o paS 3491.6 3456.183 -0.010143
Irrigated wheat
w2 paS 1809.2 1800.719 -0.004687
Dry-farmed wheat
p)S Suiddas e 4051.7 4063.394 0.002886
Warm semi-arid Irrigated barley
FURRS 1149.4 1165.872 0.014331
Dry-farmed barley
slals oy 0.001 0 0
Corn
o paS 4008.7 4000.172 -0.002127
Irrigated wheat
w2 paS 1339.3 1339.855 0.000414
Dry-farmed wheat
3y S dod o 3354.8 3362.084 0.002171
Warm semi-arid Irrigated barley
PURRN 1127.9 1130.615 0.002407
Dry-farmed barley
slals @y 7531.1 7633.393 0.013583
Corn
ol pas 4305.6 4334.969 0.006821
Irrigated wheat
w2 paS 2059.3 2044.466 -0.007203
Dry-farmed wheat
Jaine Siiddes o 3342.7 3313.354 -0.009078
Temperate semi-arid Irrigated barley
JURRN 1671.1 1677.613 0.003897
Dry-farmed barley
slals @y 7385.4 7484.912 0.013474
Corn
Source: Research findings Guios slaanily :isle
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Table 10- Crop area in Semi-arid climates and subclimates currently and 2025 (thousand hectares)

ME‘ B3] ng

Mgi ol
Crop amount

“uiS ;o
Farming area

Sub-clima

Crop

e

Current

Ye¥Yo Jlw
Years 2025

Q‘M oy
Variation percent

s

Current

YeVo Jlw
Years 2025

A'_J‘M 0y
Variation percent

S idded

P
Warm
semi-arid

&l pas
Irrigated
wheat
M) F.Mf
Dry-
farmed
wheat
el e
Irrigated
barley
209
Dry-
farmed
barley
)
dl&b
Corn

17604.647

111976.816

1627.973

16123.668

1711.273

108838.640

1827.223

18097.069

-0.028025

-0.028025

0.122391

0.122430

5.042

61.893

0.402

14.028

4951

60.442

0.450

15.522

-0.018048

-0.023443

1.119402

1.106501

S iddas

S
Cold
semi-arid

Irrigated
wheat
feed f:_\f

Dry-
farmed
wheat
ol e

Irrigated

barley
SRS
Dry-

farmed

barley

Oyd

dld&b
Corn

3402664.734

4548118.156

1084135.155

1035409.831

497409.574

3400900.893

4545760.546

1092864.582

1043746.923

463959.482

-0.000518

-0.000518

0.008051

0.008051

-0.067248

848.820

3395.892

323.159

917.998

66.047

850.189

3392.725

325.056

923.167

60.780

0.001612

-0.000932

0.005870

0.005630

-0.080122

Jize

Temperate
semi-arid

Irrigated
wheat
el F.,\.Zf

Dry-
farmed
wheat
o o>

Irrigated

barley
209>
Dry-

farmed

barley

)

dlw‘b
Corn

1338206.314

942996.715

162358.616

275959.606

76030.477

1335103.527

940810.268

163288.269

277539.729

73737.138

-0.002318

0-.002318

0.005725

0.005725

-0.030163

310.806

457.921

48.571

165.137

10.295

307.985

460.174

49.282

165.437

9.851

-0.009076

0.004920

0.014638

0.001816

-0.043127

Source: Research findings
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Table 11- Amount of available water in the Semi-arid climates of the country at present and for 2025 (cubic meters)

Sub-climate Crop Current Years 2025  Change percent
S Suiddes o paS 20415.058 20046.258 -0.018065
Warm semi-arid Irrigated wheat
S 1444.069 1616.147 0.1191610
Irrigated barley
Sl @y 0 0 0
Corn
Dy S dos o paS 2096585.400 2099965.975 0.0016212
Cold semi-arid Irrigated wheat
S 644703.003  648486.135 0.005868
Irrigated barley
slals @3 449980.936  414095.805 -0.079748
Corn
Jaine St e o pas 879580.980  871596.301 -0.009707
Temperate semi-arid  Irrigated wheat
RS 113656.374  115319.582 0.014633
Irrigated barley
slals @3 76860.230 73550.823 -0.043057
Corn

Source: Research findings
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Table 12- Prices of products in different climates and sub-climates of the country at present and climate change (Rials)

Mﬁl 3 Jgpae h?l:.% YevYo Jlw oS
Sub-climate Crop Current  Years 2025 Change
percent
e 5 11890  16054.655  0.097952
Warm semi-arid Wheat
= 10835 11498.991 0.061282
Barley
Oyd
slails 9750 43406.629 3.451961
Corn
2 Sidbtad P 11789 15317.763  0.299326
Cold semi-arid Wheat
7 9869 13299.030 0.347555
Barley
Oyd
lails 9899 16090.255 0.625419
Corn
Jame S ‘w . P53 12029 15669.704 0.302660
Temperate semi-arid Wheat
> 9882 13299.515 0.345832
Barley
Oyd
lails 9826 14867.359 0.513063
Corn
£35S Siddoss oeldl 05 53 (glails @) (8 515 53 (9 YV Bl )3 Y gasme Cand (UL Slals &
Average crop prices in 2025 horizon excluding Corn in hot and semi-arid Corn) 9842.833  15849.650 0.610273
climates
o bl sisbe
Source: Research findings L.
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Table 13- Prices of products in terms of inflation in different sub-climates at present and climate change (Rials)

PONL| VR Jgpaso hé YeYo Jlw o yd
Sub-climate Crop Current \;gz;gs KA S
Change
percent
£y Siidday P 11890 24724.169  1.000293
Warm semi-arid Wheat
e 10835 17708.445  0.634374
Barley
R 9750 66846.208  5.865021
d\c\jb
Corn
3y S puS 11789 23589.355  1.000963
Cold semi-arid Wheat
e 9869 20368.086  1.063845
Barley
R 9899 24778.993  1.503181
L;M.'vb
Corn
Jdine S dos pS 12029 24131.343  1.006097
Temperate semi-arid Wheat
I 9882 20481.254  1.072582
Barley
R 9826 22895.733  1.330117
L;M.'vb
Corn
S Sutddes waldl i 50 slaily )3 58,5 i )3 9k Yo¥D 38l 10 Y guame Caasd (uSile &y 9842.833 24408.461  1.479820
Average crop prices in 2025 horizon excluding Corn in hot and semi-arid climates  lals
Corn
Source: Research findings Geios sl isle

(JUy 25kdeo 152) padl puds g (Jad Clo 45 youiS Bliseo (gl 13 45 (559LiS LAIBU sol 3 —VE Jguo
Table 14- Gross income of farmers in different sub-climates of the country at present and climate change (thousand billion

Rials)
PONL:| VRS =é Yevo Jws Ol pandi Ao 43
Sub-climate Current Years 2025  Change percent
P S w . 1733063000 2251192000 0.2989670
Warm semi-arid
o 119573000000 157449000000 0.316760
Cold semi-arid
Jies w . 32519100000 42622000000 0.310675
Temperate semi-arid
Source: Research findings Geios sl s le
Ol X 3 VoY g VoW Ve dgds Cud b & e Sl dos oL pyes Fp p0,S blod L1y Lallbl selys 1peis V0 Jouo
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Table 15- Gross Income of Farmers with Inflation in the Current and Climate Change (Thousand billion Rials)

PNE] VRt s Yevo Jlw [ JOvE LW SN
Sub-climate Current Years 2025 Change percent
pf Sidded 1733063000 3466835000 1.000409
Warm semi-arid
Dy Sis Ao
T 119573000000 242472000000 1.027815
Cold semi-arid
Joine Sid s 32519100000 65637800000 1.018438

Temperate semi-arid

Source: Research findings
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Table 16- Net export of Country (thousand tones)

Jyaze xé Ye¥o Jlw [ JUVE IRV
Crop Current Years 2025 Variation percent
P -3289.520 -1100690 333.605048
Wheat
7 -1876.360 -249785.730 132.122497
Barley
RIS
gl <2 -6165.320 -102550.654 15.633468
Corn

Source: Research findings
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Introduction: Understanding the temporal and spatial fluctuations of climatic parameters (such as
temperature, precipitation, relative humidity, etc.) and its impact on agricultural sector is essential for managing
agricultural resources and adopting appropriate strategies. Precipitation directly affects the production of dry
crops by supplying the required moisture for the plant, and indirectly affects the production of aquatic crops
through supplying surface and underground water resources. Climate change has an effect on temperature and
precipitation distribution and consequently affects the plants water requirement and agricultural water
consumption. Overall, climate change is influenced by both temperature and precipitation. Due to the changing
rainfall pattern and average temperature of the atmosphere, this phenomenon can damage the production of
agricultural products that maintain the major food sources of the country. Given the important role of agriculture
in the country's economy and the existence of the ongoing water crisis and drought in the country, climate
change can have major impacts on their aggravation. The purpose of the present study is to investigate the effects
of climate change and water scarcity on agricultural production, price and income in Iran.

Materials and Methods: The multi-market model, sometimes referred to as the "finite general equilibrium"
or "multi-market partial equilibrium model”, has reduced the complexities of computable general equilibrium
(CGE) models. The AMM template was used for this purpose. To simulate the effects of climate change, crop
yields were calculated using yield response coefficients. Then, the demand function of different products was
calculated using estimated elasticities and finally climate change has been simulated for 2025.

Results and Discussion: The results showed that climate change would increase, yield of rainfed wheat, blue
barley, dry barley and maize grain in semi-arid climate and subtropical climate, in addition dry barley and barley
products in warm semi-arid climate and subtropical climate, and finally rainfed barley and corn products Grain
in temperate semi-arid climates and subtropicals climate by 2025 relative to current levels. Climate change also
would decrease yields of dry wheat and barley in temperate semi-arid climates and subtropicals, and also wheat
in warm and semi-arid climates and subtropicals for 2025 compared to the present value. The results also
showed that climate change would expand the water available for the blue wheat crop in the semi-arid climate
and sub-climates, besides the blue barley crop in the semi-arid, semi-arid, and temperate semi-arid climates for
2025 compared to the present value. Climate change also might reduce the amount of water available for the blue
wheat crop in the climate and sub-arid and semi-arid sub-climates, therefor the corn yield in the cold and semi-
arid sub-climates and sub-climates for 2025 compared to the present value. The results also revealed that climate
change would diminish cultivation of maize crop in semi-arid climate and temperate climates in addition
irrigated and rainfed wheat crop in warm and semi-arid sub-climate and also rainfed wheat crop in semi-arid
climate by 2025 relative to the present situation. Also the area under cultivation of blue barley and dry barley
crops in warm and semi-arid climates, cold and semi-arid climates, and blue wheat crop in semi-arid climates
and rainfed wheat crop in temperate and semi-arid climates would decrease by 2025.

Conclusion: The results also demonstrated that with the climate change, the amount of maize crop
production in cold and semi-arid climates and sub-climates, and the production of blue and dry wheat crops in
warm and semi-arid climates, cold semi-arid, temperate and dry semi-arid climates for 20 years would decrease
relative to current value. Also, the production of irrigated and rainfed barley in warm and semi-arid climates,
sub-climates and temperate semi-arid climates for 2025 would increase compared to the present situation. Thus
the first hypothesis of the study: "Climate change and water scarcity reduces agricultural production™ is not
approved in Iran. The results also explained that with the climate change the prices of wheat, barley and maize
crops in the semi-arid and temperate climates for the year 2025 would also rise, so the second hypothesis of the
study "Climate change and scarcity of water resources will increase the prices of agricultural products in Iran” is
confirmed. The results also show that with climate change, farmers ‘incomes in cold and semi-arid climates,
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temperate and warm semi-arid climates would increase by 2025 relative to their present value, so the third
research hypothesis that "climate change and water scarcity reduces farmers' income™ In Iran, " is not confirmed.
The results also indicated that wheat, barley and maize exports remained negative by the creation of net climate
change for 2025 and that the country's climate change created an importer of these products.

Keywords: Climate change, Climate zoning, Agricultural crops market
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Figure 1- Fluctuations in the average return of eleven selected companies active in the stock market
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Table 3- Determination the impact of each factor on Companies returns
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Table 4- Optimized portfolio with systematic risk
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Table 5- Optimized portfolio without systematic risk
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Introduction: stock market may play a significant role in financing food industries. Nowadays, people select
an optimized portfolio with several shares instead of choosing only one in order to cope with the investment risk.
For this, the systematic risk could be very important as the market is so fluctuating, especially in Iran. So in this
paper, we enter a constraint for systematic risk that helps investors in making decision.

Materials and Methods: As we said, we want to enter systematic risk in the portfolio selection model. We
use Extreme Downside Hedge (hereafter EDH) as the measure for the systematic risk of each company in the
food industry. This measure relies on the argument that investors are able to hedge against extreme downside
risk. The EDH can be estimated by regressing stock returns on a measure of market tail risk. We use Expected
Tail Loss (ETL) to measure market tail risk. ETL is defined as the expected value of the loss given that the loss
exceeds VaR. Then, the factor models are introduced to capture the systematic risk. In order to actively allocate
the systematic risk, we use the definition of the marginal systematic risk introduced by Li et al (2018) to measure
the systematic risk contribution of a risk contributor. First, we choose some variables as factors that affect the
return of each company. After that, we calculate the covariance between factors and then make an equation that
shows the systematic risk for each company. We apply our methodology to the return time series of 11
companies and the index for the food industry, all listed on the Tehran Stock Exchange (TSE). The data covers
the period from 2015 to 2019. Other variables include oil prices, gold prices and exchange rates extracted from
the Economic and Financial Databank of Iran.

Results and Discussion: The results show the Behshahr Ind, Glucosan, Kalber, Margarin, Pars Mino, Pegah
Fars and Salemin have positive EDH. This means for these companies the stock returns are affected by volatility
of the market, in other words as the volatility increases, the stock returns decrease. It should be noted that the
higher the EDH is, the greater the impact is. Also, Gorji Biscuit, Mahram Mfg, Minoo Co and Azar Pegah have
negative EDH, indicating the reverse impactability of these companies' returns from market volatility. The
higher the EDH, the lower the companies' volatility, also the higher the negative EDH, the higher the market
volatility. After calculating the factor model and entering it in the portfolio model, we obtained the optimized
result. According to the results, Azar Pegah and Pars Mino, with 86% and 12% have the highest percentage of
the optimal portfolio, while Kalber, Pegah Fars and Salemin altogether have 2% of the portfolio, respectively. As
the results show, the largest share belongs to the Azar Pegah Company, which is also according to the EDH of
the company, in fact, the results show the company whose shares have the highest negative impact from the
market has entered to the model. The presence of four other companies in the portfolio given the positive EDH is
due to their high average return rather than other companies, since we consider the return as a constraint in the
model because of its importance in decision making. It is also worth noting that, the two companies, kalber and
behshahr Ind, with the highest positive EDH are not in the optimal portfolio. In order to investigate the effect of
systematic risk the model was estimated without considering this constraint. The results show, without
systematic risk constraint the optimal portfolio has shifted to companies with higher return and lower risk. Thus,
the results of this study indicate that with systematic risk, based on expectations, portfolios will shift to
companies with lower impactability from market volatility on the one hand and higher returns on the other.

Conclusion: Finally, the results of the study show, the systematic risk in the model shift the portfolio
towards the stocks of companies that are less affected by market conditions. Therefore, given today's fluctuating
conditions, it may be useful to apply a model that considers this part of the risk.

Keywords: Factor model, Food industry companies, Stock exchange, Systematic risk
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5- Quality and Safety
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2- Food Production Index
3- Drough Index

Aol St Jld (o canY e )S ) il ool b o liws,
Sl o Lajlgls lie soll 0uisS usi whe Joloe (6)low o
3= ST L 350el i) cas o bcuwla col p3Y ol
o2t 4t (VD) pytalg) 23,5 3661 Jlgis oy pos 05 3190l
2olaal jobod aS saimd Fuwl YAA 5l elaio cpl (ol a3y,
ooy a8 o i gl a8 ealarwl g oad bl
Y0 Jlo JlsSisd Job o cidg dzibls” oyd oS Baadguly
Lol 5l o )d ¥Y g 03,8 ey |y 395 Joasme wing ausls
Sl Sl o adllas oyl gl plply WS o Jooo 1) JluSlis
g JLsis blis p3 5pslol 5 Jlusizs 5l sk <yt als
U oy s (Y0) hlson 5 Litg il dte liE el
a8y el )l g Sl (5] sbvo oy (S bSe
sloys S o ol Il by, 3l eslaiwl b slie cuel 9 (golasdl
SaSs o L gls sl s sli 8l ooladl anels
903 Hlanly 4y d )eulS () Cae Cughl 4l (sladats
L;Jl_.a.}::é‘ 4ol Lghzs”_‘i:f dl)—f u‘i"‘"t“" J> ol) Jlo-”uu C;)bp'
$9SL sl oes lierlatl u8) dg0 Cap (2)E (sl B
—uiiSly o aylgls olie el p JWSiis cll owyp 4 (VF)
O ySy 5l edlatwl L ISl oy gin 0 baylgls clablio sla
@ bl coiume 45 5liS gl VFe jolaie s By cunY
WS008 Byme 095 Jlels ol JSie |y olie bl ol5elis
u.;oll.} d]).g u“"L"‘ Jiwo e Q|51.c 4 ]) uJL.S.uo Lzz"_’j (e

lod,S Byme olie
S 098 )b g JBI 3 oS ams e (L5 ol 2 Sge Jelge
Oy d9mt ddeej > (LS S lans) o sl jadld 4
Lol ol d> g olie el (g8 y Jol JKaly lacay Jsb
by e jaslis (0 olpl eSSl LYY )55 Lelel y
WY a5y do dgno a5y SO b el OMD S b S 5 S
SVl slas SSb )] olol g a8 canl Madl o sla yasli
9 cdlo joome B g S £9pd Slei Ve L) (lazygtS V-

1- Economic Community of West African States
(ECOWAS)
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1- Water Productivity
2- Benefit Per Drop
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8- Nodes

9- Links

10- Conditional probability table
11- Causal

12- Conditional probability

13- Prior probability

14- Total Probability
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1- Agricultural productivity

2- Business environment

3- Score-Starting a business

4- Score-Registering property
5- Score-Paying taxes

6- Score-Trading across borders
7- Bayesian Network
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Introduction: Food security is one of the main goals of economic growth and development of each country. ,
in this study, Due to the importance of agricultural sector in food security, the effect of agricultural productivity
and Business environment on food production index in Iran was investigated using Bayesian network during
2001-2016. One of the indicators of food security that is based on micro data is the food production index. The
food production index includes food products that are considered edible and contain nutrients. But coffee and tea
are an exception, because although they are edible, they have no nutritional value. This index is calculated as the
ratio of food production value to the value of basic food production. Also, the health and food security of a
country is directly dependent on agricultural production. One of the important indicators in the field of
improving domestic production and subsequent food security is improving business environment, which its role
in increasing production, especially in the agricultural sector, has been ignored. Improving the business
environment is a key step in developing private sector investment, product and employment in the country.
Although many studies have attempted to investigate effective factors on food security, but impact of the
agricultural productivity index and business environment has not been considered. The institutional environment
in which all economic businesses are formed, or have gone bankrupt and exit is called the business environment
of economic activities. Improving the business environment by increasing entrepreneurship, increasing
investment, reducing the informal sector, reducing production costs and prices of domestic goods, strengthening
property rights, reducing corruption and reducing smuggling will increase economic growth. In this study, the
effect of two factors of agricultural sector productivity and business environment on food security as factors
affecting domestic production has been investigated. Various studies have proven the establishment of food
security through supportive policies in the agricultural sector and increasing production in this sector. None of
the studies, in particular, examined the effect of agricultural productivity on food security.

Materials and Method: In this study, the effect of agricultural productivity and Business environment on
food production index in Iran is investigated using Bayesian network during 2001-2016. The Bayesian network
is a probabilistic graph pattern that shows a set of variables and probabilities associated with each. This network
is a straightforward, cyclical graph in which nodes are problem variables. The structure of a Bayesian network is,
in fact, a graph of the interaction of the variables to be modeled. In addition to showing the quality of the
relationship between the problem variables, it also shows the quantity of the relationship between these
variables. Each network consists of three components: 1) nodes 2) the relationship between nodes and 3) the
conditional probability table of nodes. The variables in the graph and the links show the relationships between
the variables. The conditional probability table is also used to define the conditional probability of causal
relationships.

Results and Discussion: The results showed that the increase in the real exchange rate, agricultural
productivity, water productivity in the agricultural sector, and the improvement of the business environment
have led to an increase in the food production index in Iran. The business environment is very important in the
prosperity of production because an unfavorable business environment would increase production costs and
reduce the competitiveness of goods in the international arena. Inadequate business environment has a significant
impact on reducing economic growth and, consequently, the growth of the agricultural sector. Agriculture is
considered as an area or platform for business. Therefore the development of agricultural businesses is also a
manifestation of entrepreneurial behavior in this sector. Improving the business environment is a key step in the
development of private sector investment, production and employment in the country. By providing the right
conditions for competitiveness and effective entry of the private sector, a decisive role in it plays the economic
growth and development of the country. Therefore, simplifying the licensing process; Reducing administrative
procedures and time to enforce customs tariffs and simplifying rules and regulations are effective in improving
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the business environment.

The health and food security of a country is directly dependent on the production of the agricultural sector.
The results showed that the share of value added of the agricultural sector in GDP and grain production, as
indicators of agricultural productivity, has a positive effect on food security. The agricultural sector has an
important role to play in achieving a prosperous production and food security. Therefore, the need to pay
attention to the agricultural sector and appropriate support for this sector is felt. Increasing the level of
productivity can improve economic growth, optimal use of resources, cost reduction, profitability and production
capacity. For this purpose, it is necessary to review the necessary parameters in the design of irrigation systems
and to develop design instructions according to the crisis water and soil conditions of the country.

Keywords: Agricultural productivity, Business environment, Food security, Water productivity
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Table 1- export and import values of Iranian agricultural products from the world and trading partner countries
during1998-2017 (Unit: Milliyard USD)

AT byly i)l AY Oyl w5yl AT Olple i, AVYOIple i3yl AT gyl 5l AY gl 1S
Import value Importvalue of  Exportvalue of  Exportvalue of Trade balance  Trade balance
of 2017 2018 2017 2018 of 2017 of 2018
ole -3.86 ~4.04
World 10.26 10.34 6.4 6.3
el g 071 -0.54
UAE 1.1 1 0.39 0.46 . .
O 954 023 011
CHINA 0.28 0.14 0.041 0.029
2 598 0.85 144
INDIA 1 1.6 0.15 0.16
olall g8
GERMA 0.29 0.23 0.25 0.13 0.04 -0.1
NY
0)S )9S
s 0.007 0.0091 0.0038 0.0045 -0.0032 -0.0046
South
Korea
aS 5 )9S
TURKE 0.42 0.56 0.21 0.15 -0.168 -0.41
Y
8 93 0.00018 0.000061 0.3 2.6 2.30 2.59
IRAQ
2545
sl 0.014 0.009 0.73 0.77 0.71 0.76
AFGHA
N

Source: Research findings
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Table 2- Results of unit root test of the variables
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Variables (by log) Firstorder . " vel Variables (by log) Firstorder o 1o el
difference difference
Ol o 4935 £ Onl g a8y )b il
<yl 503 9 1.9 Trade balance between w57 26
Bilateral exchange rate Turkey and Iran
between Iran and UAE
ol g gl )8 1
Trade balance between w5 ] 12 oyl GDP e g ] 09
germany and Iran ' ' Iran GDP ' '
okl GDP w4 24 04 45,5 GDP w4 3 0.7
germany GDP turkye GDP
5 Olrl om 45l 93 551 &5
ol A5 9 olpl 0w w99 5) 5
Bilateral exchange rate -3.92 -1.9 Bilateral exchange rate = -17.7
between Iran and between Iran and Turkey
Germany
Sl g0y oyl 5l
U] SHER Y R
ol 5 pladlidl (g, 5l
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Tradeszlgﬂgﬁ rbaentween *-6.32 -2.15 Trade balance between 9.1 -2/06
afghan and Iran
0,5 GDP +0.3 88 269 bl GDP w0l 2 04
Kore GDP Afghan GDP
5 ol o Al 93 5, 5 9 olpl o aslegs) 5
o)f wsx_] 57 157 O‘;‘.wdliél w2 17 7 -2/03
Bilateral exchange rate Bilateral exchange rate
between Iran and Kore between Iran and Afghan
Onls o )b jly Olrls e )bs Iy
Trade balance between wss() 47 215 Trade balance between 3.geee 19
china and Iran ' ' iraq and Iran ' :
o= GDP #+2.5.89 -1.67 gl GDP % 5.6 0.7
china GDP Iraq GDP
9 olpl o 4l 935l &
o s olnl om 4l 93 5) 25
Bilateral exchange rate -2.84 -1.34 Bilateral exchange rate =1 -2.21
between Iran and between Iran and Iraq
China
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9 )l Id) o Al 5 dia gl Sl
Ol
o Trade balance between o
Trade balance between 1.2 24 india and Iran -4.15 -14
UAE and Iran
oo iyl GDP » GDP ke
e %3 4 1.4 o= -0.7 -3.4
UAE GDP india GDP

Source: Research findings
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Table3- Results of estimation linear and non-linear GARCH model for exchange rate

198 S o o oWl RETFED o s ale as
Country Qil Price Korea Germany Afghanistan China India lrag Turkey
(Model)J%o  EGARCH EGARCH GARCH NAGARCH SAGARCH TAGARCH TAGARCH GARCH

) -2.16 -1.82 0.005 0.88 0.007 0.009 0.001 0.01
(0.20) (0.00) (029) (0.00) (0.061) (0.18) (0.61) 0.1)
a 0.28 0.30 0.18 0.22 0.42 0.99 0.00002 0.16
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ﬂ -0.50 0.36 0.76 0.60 0.50 0.014 0.94 0.72
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Source: Research findings
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Table 4- F-band statistic results in linear and non-linear ARDL models
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F statistic in nonlinear ARDL model
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F statistic in linear ARDL model

Source: Research findings
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The Impact of Exchange Rate and Oil Price Fluctuations on Iran's Agriculture
Trade Balance: Application of the J Curve Approach

S. Esmaili!- M. Ghahramanzadeh?*- A. Mahmodi3- M. Mehrara*- GH. Yavary®
Received: 18-03-2020
Accepted: 14-06-2020

Introduction: Exchange rate and oil prices are the important factors for foreign trade in any country and
even fluctuation in these variables will affect the economic and trade growth. The purpose of this study is to
investigate the effect of exchange rate and oil price fluctuations on trade balance of Iran's agriculture sector with
its 8 major trading partner over the period 1998 to 2017 and examine also the existence of the J Curve in these
countries. To this end, linear and nonlinear ARDL models were utilized based on literature and tried to
determine lung-run and short run effect of underling variables. Then, the results of linear and non-linear ARDL
models were compared.

Materials and Methods Methodology: Since eight countries, including the United Arab Emirates (UAE),
Iraq, Afghanistan, Turkey, Korea, India, Germany and China are Iran's largest trading partners during 1998-
2017, we focused on these countries. In this context, the model proposed by Oskoee et al. (2011) has been used
to evaluate the impact of exchange rate and oil price fluctuations on agriculture trade balance. To capture the
exchange rate and oil price fluctuations, the GARCH family models were applied (including EGARCHT,
GARCH, SAGARCH, and NGARCH). Time series of exchange rate and oil price fluctuations which are

extracted from GARCH models, are expected to be stationary. So, according to the empirical studies, the ARDL
model is an appropriate model. However, both linear and nonlinear ARDL models were estimated. To specify
trade balance equation, variables including Iran's GDP, GDP of eight trading partner countries, exchange rate,
Oil prices fluctuations, exchange rate fluctuations and economic sanctions have been used. We used the ADF
unit root test to check stationary of the variables.

Results and Discussion: The estimated results of the GARCH family models show that the sum of the
coefficients of a+f for Turkey, Iraq, India, China, Afghanistan, Germany, and Korea are 0.88, 0.94, 1, 0.92, and
0.82, respectively. As the sum of the coefficients must be between 0 and 1, the predicted fluctuations series of
exchange rate are stationary and also the predicted fluctuations series is as well. After obtaining fluctuations
series of exchange rate and oil price, the number of optimal lags should be determined in ARDL model.
According to the FPE criterion, the optimal lag is two and according to the AIC and SBC the optimal one is
three. Since the number of observations is low, the optimal lag number was selected two and the Linear and
non-linear ARDL model was estimated. The results revealed that if Iran's GDP increased by 1%, the trade
balance between Iran and Turkey would improve by 18.20% and this value for Iraq, Afghanistan, UAE, China,
Germany, Korea would be 59.07, 8.40, 26.28, 91.17, 16.32, 0.16, 22.02 respectively. In the long run, if Turkey's
GDP rises 1%, the trade balance between Iran and Turkey will improve 14.34%. Moreover, if GDP in Iraq,
Afghanistan, UAE, Chinese, German, Korean climb by 1%, the trade balance reaches 38.31, 7.003, 10.41, 17.99,
0.39 24.6 respectively. If the exchange rate rises 1% in Iraq and Germany, the trade balance will improve
roughly 26.9, 69.4 respectively. Escalating National currency in Turkey and India has reverse effects on the trade
balance. In fact, as the exchange rate rises, imports from Turkey and India increased and this contradiction may
be due to sanctions and economic conditions. In China and India, positive and negative fluctuation has positive
and negative effects on the trade balance. Indeed, by increasing the positive exchange rate fluctuations, the trade
balance would improve and with the negative exchange rate fluctuations (the exchange rate decline) the trade
balance might worsen. In the nonlinear ARDL method, exchange rate fluctuations in India and China are
positive and have significant effect, and it shows that there is a j-curve between Iran and these countries. Also
separating exchange rate fluctuations in positive and negative groups can prove the existence of the j Curve.

Conclusion: According to the results, the highest value of agricultural exports is related to Iraq and the least
is to Korea. The UAE has the highest imports from Iran and Iraq has the lowest one. The co-integration test
reveals that the underlining variables follow and influence each other in the long run. Based on previous studies
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and predicted signs for coefficients of the variables in the models, the non-linear ARDL model provides better
results. The finding showed that GDP of 8 countries were positive and had significant effects and Iran's GDP
was negative and significant in these eight countries. In the long run, an oil price fluctuation in Turkey,
Afghanistan, Germany and India has positive and significant impact. In fact, as oil prices increase, the
agricultural trade balance improves. In the short run, as oil prices rise, the agricultural trade balance would
decline in countries such as Turkey, Germany and India and increase in Iraq and China. By dividing the
exchange rate fluctuations into positive and negative parts, we conclude that positive exchange rate fluctuations
in China and India have a positive effect on the trade balance and negative fluctuations have a negative effect on
the trade Balance. The current study confirmed the existence of the J curve in India and China.

Keywords: Exchange rate fluctuations, Linear ARDL, Nonlinear ARDL, Oil price fluctuations, J curve
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Rial-Percent
" S5,y s dlaly sl 03l & o 15 ol alaly s 83l U o JS G e
Secti Consumption of imported Consumption of domestic Total
ection . o - S .
intermediate inputs intermediate inputs consumption

‘53’5.w 52493.35 246799.70 299293.05
Agriculture
w4 (Share) 17.54 82.46 100
e oYy 33665.41 357114.24 390779.65
Food products
wtew (Share) 8.61 91.39 100
. 277147.96 2023047.58 2300195.53
Industry
we (Share) 12.05 87.95 100
C"\.“ 5716.31 54696.96 60413.27
Mine
we (Share) 9.46 90.54 100
Qh'\_é 150584.15 220742.66 1371326.80
Services
ne (Share) 10.98 89.02 100
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Source: Statistical Center of Iran, Input-Output Table, 2011
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Table 4- Amount and share of effects of the most influential sectors on prices of agricultural sub-sectors in response to 100%
increase in exchange rate (figures in percentage)

Z5
Z1 Z2 Z3 Z4
AS Crop farming Horticulture Livestock & Fish& other fishing a'\:OrrigztI:ﬁ rf;l
IS products products poultry products products gricul
services
Sade D Jake ke e ke Jake e oo ke
Amount Share  Amount  Share Amount Share Amount Share Amount Share
Z1 3.0 16.0 1.4 8.5 9.6 30.9 1.7 9.4 2.0 9.0
Z10 1.7 9.4 1.5 9.5 8.4 27.1 3.1 174 1.6 7.4
Z13 2.3 125 2.2 13.9 1.8 5.9 2.0 10.9 2.5 11.1
Z17 2.9 15.8 3.1 19.5 1.9 6.2 2.2 12.3 4.7 21.2
724 2.4 12.7 2.1 13.1 1.9 6.3 2.1 11.5 25 11.4
Z30 1.2 6.3 0.9 5.9 1.6 5.1 1.3 7.4 1.4 6.1
Z32 1.5 8.0 1.3 8.2 1.1 3.7 1.2 6.5 2.6 11.8
oo 14.9 80.7 125 78.6 26.4 85.2 13.7 75.3 174 78.2
Total
W EP et SIS
Total effect of 4155 100 16.0 100 31.0 100 18.1 100 222 100

the change in
exchange rate

Influential Sectors ,lis 3l ¢la i :IS  Affected Sectors i 5l sla is :AS

Source: Research findings — gsios slaal sz
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Table 5- Path decomposition of effect of 100 percent increase in exchange rate for importing textiles, leather and their
products on price of crop farming products

<

Mo GE 4g] S8 s DE PM TE DE/GE  TE/GE
Origin (Percent) Elementary path (Percent) (Percent)
H -V, —Z 0.013 1.54 0.021 0.12 0.19
5, 0.11 H, =V, > Z, 0.008 1.39 0.011 0.07 0.10
(“.7) H,—»V,—Z, 0.028 1.14 0.032 0.26 0.29
Total 0.050 1.36 0.064 0.45 0.59
H, >V, > Z, 0.049 1.54 0.075 0.18 0.28
i, 0.27 H, >V, = Z, 0.013 141 0.019 0.05 0.07
(11.6) H, >V, = Z, 0.090 1.17 0.105 0.34 0.39
Total 0.152 1.38 0.199 0.57 0.74
Hy >V, > Z, 0.050 1.54 0.077 0.16 0.25
H, ((1).33%) Hy >V, > Z, 0.009 1.42 0.013 0.03 0.04
: Hy -V, = Z, 0.134 1.16 0.156 0.44 0.51
Total 0.193 1.37 0.246 0.63 0.80
H, >V, > Z, 0.081 1.58 0.128 0.26 0.41
", ((1).33%) H,—»V, =27, 0.026 1.45 0.038 0.09 0.12
: H,—»V, = Z, 0.012 1.24 0.015 0.04 0.05
Total 0.119 142 0.181 0.39 0.59
H. =V, = Z, 0.160 1.62 0.258 0.28 0.45
5, ((2).45;) Hs =V, = Z, 0.047 1.52 0.071 0.08 0.12
: Hs =V, = Z, 0.016 1.35 0.021 0.03 0.04
Total 0.222 1.50 0.350 0.39 0.61
H, -V, = Z, 0.116 1.60 0.186 0.27 0.43
H, 0.43 H, =V, =2, 0.034 1.50 0.051 0.08 0.12
(18.4) H, -V, = Z, 0.020 1.32 0.026 0.05 0.06
Total 0.170 147 0.263 0.40 0.62
Z.—>Z, 0.002 1.38 0.003 0.02 0.03
Z,,—oH-V,>Z, 0.019 1.93 0.037 0.17 0.34
714 )(2.181( Z,,—2H-V, >Z, 0.006 1.79 0.010 0.05 0.09
Z,,—oH-V, > Z, 0.012 153 0.018 0.11 0.16
Total 0.039 1.66 0.068 0.35 0.62
Téo:; (Sbllg) 0.945 1.46 1.371 0.45 0.65

( Numbers in parentheses show shares as a percentage) ams o ol doyd cos 1) g 351, J305 slsel

GE=Global effect (in percent); DE=Direct effect (in percent); PM= Price path multiplier effect; TE= Total effect (in percent), Hy
=Low-income rural households, H- =Medium-income rural households, H5 =High-income rural household,income -=Low H,
urban households, Hs =Medium-income urban households, H =High-income urban households, V; =labar, V5 =capital, 15

=land

Source: Research findings

5800 ol 1xiie
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Introduction: The exchange rate in Iran has experienced considerable increase with some fluctuations over
last two decades. This has resulted in an increased cost of food production in Iran. Since, further increase in
exchange rate is expected in the future, it is important to determine which groups of agricultural products,
produced in different agricultural sub-sectors, are more sensitive to these changes and also to specify the major
paths through which exchange rate increase is transmitted to different agricultural products. The main objective
of this study is to provide explanations for these questions.

Materials and Methods: To achieve the objectives of the study, a social accounting matrix (SAM) has been
constructed based on the latest Iranian Input-Output Table released in 2011 by the Statistical Center of Iran. This
SAM is a 110x 110 matrix and consists of different accounts. Three accounts for factors of production (labor,
land and capital), 6 household accounts (rural and urban households divided into three groups of low, middle and
high income), one government account, one capital account, one account for rest of the world, and finally, one
account for commaodities which includes 49 domestic commaodities and 49 imported commodities. To trace the
effects of changes in exchange rate on prices of different products, the matrix of SAM is transformed to a SAM-
based price analytical model. Then, the structural path decomposition approach is used to specify the major paths
through which the effects of increase in exchange rate are transferred to major agricultural products in different
sub-sectors.

Results and Discussion: Results of this study revealed that livestock and poultry products are the most
responsive products to a shock on the exchange rate. Thus, the effect of the shock on the prices of these products
is significant. Forestry and agricultural services are in the second place from this point of view. Crop farming
products, fish and other fisheries products, and horticultural products are ranked on the next place. Since
producing livestock and poultry products extensively depend on the imported feed materials, the production cost
and consequently, the prices of the first group of products experience the highest increase. Subsidizing feed
materials, following an exchange rate shock, or direct payment to the low income households’ group might be a
way to mitigate the negative effects of the exchange rate shock on food security in Iran. The results of structural
path analysis indicate that the effects of increase in exchange rate on the prices of agricultural products are
mostly transmitted through increasing import prices in six main economic sectors namely; “materials and
chemical products”, “crop farming products”, “food products” “textiles, leather and their products”, “the
machinery and equipment” and “hotel and restaurant services”. However, impacts of the above sectors on prices
are not the same in all agricultural subsectors. Price of “crop farming products” is mostly affected by prices of
imported “crop farming products” as well as “materials and chemical products”. Prices of “horticultural
products” and “forestry and agricultural services” are mainly affected by increasing prices of imported
“materials and chemical products”. On the other hand, price of “livestock and poultry products” changes
considerably with increase in import prices of “crop farming products (raw materials)” and “food products”.
Finally, price of “fish and other fishing products” is mostly affected by price of imported “food products”.

Based on the results of structural path analysis, the paths through which exchange rate shock are transferred
to the cost of production and consequently prices of agricultural products are two separate channels. Increase in
import prices of “materials and chemical products”, “crop farming products” and “food products” is transmitted
to the prices of agricultural products as these products are utilized as inputs in production process of agricultural
products directly or indirectly. On the other hand, an increase in import prices of “textiles, leather and their
products” and “the machinery and equipment” indirectly affects production cost of agricultural products by first
stimulating an increase in prices of primary factors, following increased cost of living for owners of these inputs.

Conclusion: To decrease the negative impact of exchange shock on prices of food products, different
policies can be adopted, depending on the sectors playing the main role in increasing the cost of production and
the path through which the shock is transmitted. Generally, subsidizing feed materials, following an exchange
rate shock, through allocation of preferred exchange rate or supplying these materials with a subsidized price is

1, 2, 3 and 4- Ph.D. Candidate, Assistant Professor and Professors of Agricultural Economics, University of Tehran,
respectively.
(*- Corresponding Author Email: v.ansari@ut.ac.ir)
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recommended for the products such as poultry products in which most of the feeding materials are imported. On
the other hand, direct payment to the low income households’ group might be a way to mitigate the negative
effects of the exchange rate shock on food security in cases that most of the increased cost of production comes
from increase in the cost of primary inputs.

Keywords: Exchange rate, Cost price, Food products, Social accounting matrix, Structural path
decomposition
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Z1 7 Z16  Coke oven products; refined petroleum products; nuclear
Crop farming products fuel
22 Horticulture products 217 Materials & Chemical products
)9,3.‘9 9 rbl.) QYM &9)1.\ u\/ya.‘xn
Z3 Livestock & poultry products Z18 Pharmaceutical products
Z4 Fish and other fishing products 219 Basic Iron &steel & their products
SIS 5 g pplis Sloss e
25 forestry & Agricultural Services 220 Copper
ool Koo JB3 et 9 K Jle3 poxsogll
Z6 Coal and peat 221 Aluminium
PR PN EQI S woobl @3l b
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Table 1 (continued) Y Jgas dold
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Name of the commodities and services Name of the commodities and services
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Figure 1- General trend of simple and moving average of temperature in Iran
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Table 1- Estimation results for Iranian economic growth models (trade including models)

Jsl 2y P90 s
Model 1 Model 2
sbs sbs
¥o o s to,b o e to,Lf
Variant Coefficient Standard  t-statistics Coefficient gtandard  t-statistics
error error
[AWSE
oo 0.094 0.100 0.94 0.190™ 0.077 2.46
(Constant)
Sl i
o 1.162" 0.031 3657  1.086™  0.006 156.58
(Damage variable)
18 dsloya 1l > 5
e e Wom & 0.175™" 0.030 578 0129™  0.032 3.97
(Saving rate of physical capital)
Slawy @l ys) (Sl oo paw 1800 g &5
(clgmils
Saving rate of human capital -) 0.066™ 0.027 243 0.070™" 0.018 3.90
changes in the university
(students number
O] elotl aile o Sl 5
(il s .
) . . 0.042 0.008 5.00 0.013 0.007 1.77
Saving rate of social capital -)
(changes in the phone lines
093)) lametnn ; ale s 1l g &5
(b @lio (2l M5
Saving rate of environmental ) -0.122™* 0.026 -4.56 -0.126™" 0.028 -4.40
capital - value of natural
(resources’ marginal product
o)l x "
0.038 0.005 6.66 0.132 0.044 2.95
(Trade)
Sl g5 gl 45 0 428
ro 5 Jgl 40 4B 0.786™" 0.039 1984  0938™ 0041 22.48
(Lagged per capita production)
& 1354l
T SR 0.162" 0.031 5.10 0.086™"  0.006 1252
(Break even investment)
oo, Lo R2 Q(1) Q(2) J R2 Q(1) Q(2) J
Statistics 0.953 2.64(0.10) 2.66(0.26) 8.70(0.89) 0.973 0.40(0.52) 0.50(0.77) 13.80(0.54)
Lh a .~.§
Elasticities
o 0.151™" 0.022 6.61 0.119™ 0.029 3.98
B 0.057" 0.024 2.38 0.064™" 0.016 3.92
A 0.036™" 0.007 4.92 0.012" 0.007 1.77
v -0.105™ 0.024 -4.23 -0.116™" 0.026 -4.39
Eyr -1.015™ 0.027 -36.56 -0.949™ 0.006 -169.168

Source: Research findings
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Table 2- Elasticity coefficients of per capita production with respect to temperature &,

oy «s“‘*’“w; oy o s
Environmental capital i
] e ‘;C-Lwe'
Hurr_1an 5Iy 5Z, SZg 5z, ;OF;;I;‘?I
capital
S}]: _1-06*** _0-89*** _1.00*** 0.95***_ SS:
5hy -1.01%** -1.17%* -1.13*** - 55,
Shs -0.95*** 0927 097 1,007 SS,
Sh, -1.00%** 1.14%*%*- -0.97*** 1.00%**- S5,
Shy -0.98*** 1.05%**- -1.07%%* -0.89%** 55,
Shs -0.92%x* -0.92%x* -0.89%** 0.92 **x 55,

el Geylae ) pbeds &5 g bigmaisly dlus Ol s (golgwly 5 sy shs P shz shi

Source: Research findings

shy, sh, and sh; are literacy rate, changes in the university students number and the primary school enrolment rate, respectively
oyl gy 3yl oy g il bolad @lpuss a5 4y SS2 4 SS1
ss; and ss; are the changes in the phone lines and the percentage of people with internet access
b sl oles W (555 s GDP 4 ¢ 0y s (GDP 4 s yame 15 (GDP & (65,5l W5 s 35 4574 SZ3 SZ2 SZ1
S23, SZ,, Sz3 and sz, are agricultural production-GDP ratio, mining production-GDP ratio, oil production-GDP ratio and the value of natural resources’
marginal product, respectively
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Table 3- Elasticity coefficients of per capita production with respect to physical capital

ele o oSt le yle
Environmental capital R
) Loz
Human SI, 5Z, SIig 5z, (S’:\opf:ilt?:lll
capital
Ehy 0.76 0.11** 0.11* 0.10 5,
5hy 0.12** 0.18*** 0.10 - 55,
Eh, 0.12 0.16** 0.15** 0.13*** 55,
5hy -0.02 0.16*** -0.08 0.15%** 55,
Sh, 0.06*** 0.11*** 0.09*** 0.08** 55
5hy 0.08 0.04 -0.05 0.10*** 55

3uios claaial, sisle
Source: Research findings
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Table 4- Elasticity coefficients of per capita production with respect to human capital

4 lo pw dla.:aqu) A lo pws 4 lo pw
Sl Environmental capital Slasl
Human 5z, 5z, 52, 5z, Social
capital capital
5h, -0.02 -0.08 0.09 0.06 55,
Ehy 0.04** 0.03*** 0.02** - 55,
Sh, -0.07 -0.08 -0.02 0.06 55,
Eh, 0.03 0.00 0.02 0.05** £E;
Shy 0.04*** 0.02*** 0.02*** 0.03*** 55,
Eh; -0.18 -0.11 -0.08*** 0.04 555

GBuios sbaasdl, zisle
Source: Research findings
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Table 5- Elasticity coefficients of per capita production with respect to social capital

oy et j dslo p alo
Sl Environmental capital NN
Human 5z, 5z, Ly 5z, Social
capital capital
Sh: 0-05*** 0-07*** 0.07*** 0.03*** SS:
Shy 0.04** 0.04*** 0.04*** - 35,
Shy 0.02%* 0.07*** 0.07*** 0.04*** 55,
Shy 0.05%** 0.09%** 0.07*** 0.03*** £S5,
Shy 0.03*** 0.08*** 0.05*** 0.08*** 55,
Sh! 0-05*** 0-08*** 0.05*** 0.07*** Slg!

3uios claaiil, :islo
Source: Research findings
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Table 6- Elasticity coefficients of per capita production with respect to environmental capital

4oy e 5 o pw alo
Sl Environmental capital PN
Human 5Zy 5Z; 5Zg 5z, Social
capital capital
5h, 0.07 -0.08 -0.15** -0.11%** 55,
5h, -0.08 -0.01 0.06 - 55,
Ehy 0.00 -0.10 0.09** -0.11%** 55,
5hy 0.05 -0.03 0.08 -0.10*** 55,
Ehy -0.02 -0.05 0.01 -0.18*** 55,
5h, 0.09 0.04 0.10 -0.17*** 55y

3uios claaial, sisle
Source: Research findings
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Introduction: The increase in greenhouse gases has affected global weather, resulting in changes in climate
zones. Climate change is mostly characterized by changes in temperature. There is strong evidence showing that
climate change will adversely affect the world especially developing countries in the following decades.
Agricultural activities are more vulnerable to climate change as they are more dependent on water resources and
temperature. Moreover, damages to agricultural activities may contract output in other sectors as well. Given the
importance of the issue, Iran is a prominent example since it is located in an arid and semi-arid region, and its
average annual precipitation is less than one-third of the global precipitation. In addition, there is a large body of
literature indicating an increase in average temperature of Iran over the last decades. Therefore, this study aims
to investigate the effect of climate change on the economic growth in Iran.

Materials and Methods: The Solow-Swan growth model was applied to investigate economic growth under
climate changing environment. The growth models were estimated using time series data of 1350-1395 (1971-
2016). In the growth model, a damage function, change in which damage is a function of temperature, was
applied to examine the effect of climate changes. The growth model determinants are physical as well as other
types of capital including human, social and environmental capitals. Internet access and phone access were used
as proxies for social capital. Also, literacy rate, primary school enrolment rate, and university students were
applied as proxies for human capital. Agriculture, mining, and oil and gas production were considered as proxies
for natural and environmental resources. Another proxy for environmental capital was the value of natural
resources marginal product. This variable is defined as the ratio of CO, damages to GDP. Trade impact on
economic growth was also investigated through using Foreign Direct Investment (FDI) and trade openness
variables. Also, to examine the trend of temperature, an ARMA model was used. GDP is technically considered
as an endogenous variable so Generalized Method of Moments (GMM) method is applied.

Results and Discussion: The specification of ARMA model revealed two significant moving average trends
including five-year and nine-year. These trends indicate an increasing average for temperature, leaving less
doubt about the phenomenon of climate change. Our results showed that the increase in temperature will
negatively affect economic growth. It was also found that one-degree increase in average temperature is
expected to reduce Iranian GDP by 5-6.6 percent. Physical capital showed the highest contribution to Iranian
GDP. Its contribution to the economic growth, in terms of elasticity, was found to be 0.08-0.16. The
corresponding values for human and social capital were 0.02-0.06 and 0.03-0.08, respectively. However,
environmental capital failed to affect the economic growth significantly. Among the variables applied for human
capital, university students were found to play a more significant role. The insignificant effect of environmental
capital on economic growth may be attributed to its nature that is used as a public good, resulting in intensive as
well as irrational use. Among the variables applied for environmental capital, the value of natural resources
marginal product showed a slightly strong effect, needing to be considered as a proxy for environmental capital.
Also, FDI showed an insignificant effect; however, trade openness was found to affect economic growth
positively.

Conclusion: The general trend of the economic growth in Iran is far from what is expected. In addition, this
trend is threatening by, among the others, climate change which is characterized by increasing average
temperature as well as decreasing precipitation. Also, as far as the capital is considered, economic growth in Iran
is highly dependent on physical capital while the contribution of other types of capital including human, social
and environmental capital is not significant. However, it is worth noting that environmental capital seems to be
used intensively while for human capital reasons like inappropriateness of labor quality and education system is
more acceptable. Even for physical capital, higher contribution is expected since the Iranian economy enjoys
lower capital accumulation. It was also found that removing trade barriers and being more connected with the
global economy may provide more opportunities to enjoy higher growth.

Keywords: Climate change, Capital, Solow growth model, Temperature
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