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Table (1) Agricultural Resilience in Iran's Provinces

YeAY-Y.r) Yee)-YeNY Province Ll
“/-V¥ [+ A East Azerbaijan s,s b,
[+\ —e/Y West Azerbaijan ¢ ol )31
[+Y “[-¥0 Ardabil L.s )|
N </~ AY Isfahan gl
[+Y0 —eloYF Ilamst)!
—+[+Y) Jeoo¥ Bushehr ,o.z4,
[+¥A /¥ Tehran ) 3
[-¥§ ¥ &l 5 Jowe ez
Chaharmahal and Bakhtiari
=[N [-YA Khorasan L./~
AR ¢ ooy Khuzestan -t ;55
RIRRRRY [++Y Zanjan ;lx;
A N4 Semnan ;e
[-fY JevE Obtezsh 5 s
Sistan and Baluchestan
Sl —e[+YY Fars . s
-/-v¥ <[YA Qazvin ;5
[ YA AR Qom,s
=)oY -+ FY Kurdistan ks s
-+/-¥0 -[-VF Kerman L s
=] pe [++4 Kermanshahelzib s
[+ R Sl g askSeS
Kohgiluyeh and Boyer-Ahmad
1410 RN Golestan ;s
[ YA Gilan s
—+[4\0 [+YA Lorestan . J
- FA oY Mazandaran ;L
-+/-¥0 -1+ %0 Markazi ;s
—efeeY <1Y0 Hormozgan 55+ ,»
[y -1-0F Hamadan lues
1Y /- £¥ Yazdsy

Source: Research findings
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Fig (2): Agricultural Resilience, 2013-2021 Fig (1): Agricultural Resilience, 2001-2012
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Table (2) ANOVA Test
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F MS | DF | SS &= 3
Source Period
_ Y. Lty OoLS mub
OLS Residual
~ ¥ q oy GWR 5 oslicil b Jos 3g0g0 oileudls R
Residual improvement of the model using GWR Yoy
FEEE | ofeeeed % oo GWR ouilecdl,
GWR Residual
_ _ v. JNaA OoLS anLq..jL.
OLS Residual
B Y VAV VNS _ (?;WR )‘laoLé.:_..JlfJ..\.aoWo.stoiﬁlf AT
Residual improvement of the model using GWR Yer)
W AR NFA | ey GWR oaile.dl
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Table (3): OLS regression results (2001-2012)
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Constant
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Source: Research findings using GWR software
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Table 4 OLS regression results (2013-2021)
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Table 5: OLS vs. GWR Model Statistics Comparison
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Source: Research findings using GWR software
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Table 6 GWR Model Estimation Results (2001-2012)

Aol YL Sl el oul Sl wosoS o
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XYE ANY EE e e o slaajo
GG
VALY <JFAP AYE — A4 VA b sl 20
Constant

GWR Source: Research findings using GWR software l5ls 5 51 eolisl b Gudios sloassl sauie
aline oy po gz a5 Col oal 08,51 (V) Jgaz ;0 YAAY-Y-YY 0,90 sl Jow b

VAY-Yer) 0,90 (b (o bdl i (G5 ygmm Sy Jho 091y i (V) Jgur
Table 7 GWR Model Estimation Results (2013-2021)
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Table 8 Effects of Human Capital on Agricultural Resilience

YAY-Yer) Yo=Yy
t ool i t ool i Province ;ytuww!
t-statistic Coefficient t-statistic Coefficient
1.709 0.822 0.327 0.009 East Azerbaijan 3,2 ll,31
1.725 0.674 0.670 0.023 West Azerbaijan ¢ olb,31
0.217 0.313 0.060 0.002 Ardabil L. |
1.8361 0.319 1778 0.048 Isfahangio!
2.083 1.709 -0.857 -0.027 llam syl
1.640 0.774 1.690 0.077 Bushehr .5,
0.814 0.336 1.181 0.032 Tehran,| s
Sl 5 Jle oz
0.708 0.665 1.157 0.043 Chaharmahal and Bakhtiari
0.293 0.150 -0.898 -0.437 KhorasanL/,>
1722 0528 2.327 0.105 Khuzestan ;s>
1.434 1.068 -0.400 -0.009 Zanjan
2.978 1.945 0.409 0.039 Semnan;; e
Obzrsl 5 Gl
0.100 0.000 0.981 0.019 Sistan and Baluchestan
1.809 0.627 1.719 0.027 Fars .,
0.021 0.009 0.284 0.007 Qazvin,3
0.693 0.335 1.736 0.033 Qom,:
1.120 0.619 -0.592 -0.015 Kurdistan ;s 5
0.631 0.412 -0.883 -0.016 Kerman L.,
1.041 0.659 -0.321 -0.009 Kermanshahelzil. s
el g sl SeS
1.707 0.630 2.461 0.100 Kohgiluyeh and Boyer-Ahmad
3.333 2.083 1.701 0.157 Golestan t..ls
0.032 0.014 -0.099 -0.002 Gilan s
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3.394 2.068 0.407 0.027 Mazandaran st
0.269 0.110 1.838 0.033 Markazi s;s
2.145 1.495 0.081 0.002 Hormozgan .55 »
1.555 1.701 0.217 0.005 Hamadan lss
1.053 1.039 0.668 0.033 Yazdss,
0.000 -0.437 Minimumaz.s
2.083 0.157 Maximumaz, ..
0.782 0.012 Mean,,.Sil.

GWR lj3la 5 51 ooliiul b geiows sboasily aie
Source: Research findings using GWR software
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Table (9) Effect of Transport Infrastructure on Agricultural Resilience

YY-Y.Y) Yeed-Y\Y
t o, iy t o, i Province ;ytw!
t-statistic Coefficient t-statistic Coefficient
1.649 0.082 2127 0.006 East Azerbaijan 3,2 oll,31
3.369 2527 2.864 0.046 West Azerbaijan ;¢ ol 31
1.731 0.275 2.605 0.033 Ardabil Lo
2,592 0.255 3.343 0.028 Isfahangao!
4.046 2.155 3.441 0.125 llamest!
2310 0.289 2.692 0.022 Bushehr .5,
2.713 0.418 3579 0.108 Tehran,| s
Gl g Jlro oz
1.668 0.048 3.115 0.023 Chaharmahal and Bakhtiari
2.078 0.164 2.724 0.063 Khorasan Ll >
2.218 0.252 2.810 0.052 Khuzestan ;s>
2519 1.669 3.760 0.065 Zanjan =
4.739 1.475 3.372 0.055 Semnan ..
Olzrsly 5 Gl
1.698 0.480 3.156 0.021 Sistan and Baluchestan
4371 0.631 2.320 0.011 Fars .
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1.928 0.439 3.942 0.078 Qazving,s
2.802 0.351 3.965 0.066 Qomgs
4.455 6.285 3.067 0.049 Kurdistan .o 5
3.523 1.295 2.830 0.025 Kerman L. 5
2.784 1.136 3.232 0.068 Kermanshahelzl. s
a9y g 415l SeS
2.333 0.338 2.840 0.056 Kohgiluyeh and Boyer-Ahmad
5.310 1.317 3.082 0.031 Golestan..is
2.097 0.518 3.281 0.061 Gilan s
4.008 1531 3.368 0.080 Lorestan .}
4.414 1.732 2.012 0.001 Mazandaran,,;L
2.234 0.281 3.418 0.047 Markazi;s
2.139 0.536 2113 0.003 Hormozgan 5’5 »
2.256 0.625 3.481 0.056 Hamadan xs
2.184 0.488 2.162 0.004 Yazdsy,
0.048
0.001 Minimumac.s
6.285 0.125 Maximuma:..,
0.985 0.046 Mean .Sl

GWR l5ls 5 51 ooliinl b gudios (sloazily :aiio
Source: Research findings using GWR software
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Table (10) Effects of Doing Business on Agricultural Resilience

YoAr-Yery Yoo)oYeiy
to bl O to bl sy Province ;!
t-statistic Coefficient t-statistic Coefficient
-0.646 -1.050 0412 0.016 East Azerbaijan 3,2 olxl,d]
-0.152 -0.151 -1.697 -0.094 West Azerbaijan ¢ olxb )31
0.090 0.412 -0.421 -0.018 Ardabil I..o)
-1.712 -3.500 0.407 0.016 Isfahan :lyil
-1.906 -3.272 0.795 0.028 llam syl
-0.106 -0.199 -0.883 -0.070 Bushehr .55
-1.817 -2.254 -1.899 -0.075 Tehran) e
S g Jloesloz
-0.458 -0.566 -1.916 -0.038 Chaharmahal and Bakhtiari
0.001 0.000 -0.355 -0.109 Khorasan,L.1,>
-0.168 -0.235 -3.164 -0.086 Khuzestan b s>
-0.871 -1.527 -2.145 -0.060 Zanjan s
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-1.644 -3.068 -1.871 -0.101 Semnan ;e
Obezsl 5 Gl
-0.074 -0.400 -1.258 -0.229 Sistan and Baluchestan
-1.685 -6.260 -0.495 -0.061 Fars . i
-1.841 -2.691 -1.680 -0.061 Qazvin;3s
-0.051 -0.143 -1.751 -0.050 Qomgs
-1.738 -4.338 -1.205 -0.027 Kurdistan .,
-1.664 -7.395 -1.892 -0.109 Kerman,L. s
-3.034 -6.982 -0.477 -0.011 Kermanshahelzle s
Solyg g auskSeS
-2.631 -4.047 -3.221 -0.081 Kohgiluyeh and Boyer-Ahmad
-1.788 -1.508 1575 0.054 Golestan,....s
-1.872 -2.568 -1.000 -0.047 Gilangts
-2.419 -4.204 -1.647 -0.033 Lorestan, ./
-1.648 -1.890 0.436 0.040 Mazandaran ,;le
-0.165 -0.404 -1.864 -0.039 Markaziss
-0.091 -0.441 -1.181 -0.188 Hormozgan 5+
-1.687 -2.889 -2.371 -0.044 Hamadan jaes
-2.497 -9.060 -2.195 -0.015 Yazds;,
-9.060 -0.229 MinimuMaz..s
0412
0.054 Maximuma..z,
-2.522 -0.053 Mean . Sls

GWR l5310 5 51 oolistusl b Guis (sloassl :auie
Source: Research findings using GWR software
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Table (11) Effects of Water Resource on Agricultural Resilience

Yay-v.vy Yeod—Yo\Y

to,bl Cu pd t o Lol oy Province ;!
t-statistic Coefficient t-statistic Coefficient
2577 0.109 1.678 0.004 East Azerbaijan 3,5 ol 31
2.733 0.069 2.108 0.015 West Azerbaijan ¢ olxub)3]
1.979 0.036 0.300 0.000002 Ardabil J...)|
2.504 0.043 1.805 0.006 Isfahan il
2.695 0071 2616 0.001 Ilamest!
1.788 0.042 2584 0.002 Bushehr .25,
2.355 0.039 1.943 0.003 Tehran
Sl g Sl oz
2.645 0.095 1.986 0.004 Chaharmahal and Bakhtiari
1.738 0.081 2.170 0.039 Khorasan L. >
2.689 0.082 2.701 0.003 Khuzestan  t.;s=
1.976 0.161 2.368 0.000 Zanjan =
1.963 0.177 2.227 0.012 Semnantew
Olzrsly 5 Gl

1. 650 0.046 2.087 0.007 Sistan and Baluchestan
2.960 0.095 1.921 0.004 Fars . i
1.687 0.046 1.879 0.002 Qazvin,y;s
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1.727 0.022 1.745 0.003 Qom.s
2.091 0.006 1.834 0.003 Kurdistan .o 5
2.227 0.040 2.49 0.013 Kerman, L.,
2.392 0.052 2.116 0.003 Kermanshahalas s
a9y 9 415l SeS
1.976 0.081 2.243 0.003 Kohgiluyeh and Boyer-Ahmad
2.655 0.238 2.363 0.015 Golestan ..l
2.635 0.041 1.977 0.002 Gilangts
1.988 0.122 2.728 0.002 Lorestan t )
2.670 0.146 1.962 0.009 Mazandaran,|,;le
1.766 0.047 2.831 0.002 Markazis;s
2.275 0.220 2,511 0.009 Hormozgan 5 »
1.776 0.259 2.787 0.001 Hamadan xes
1.944 0.119 1.969 0.007 Yazdoj,
0.006 0.000002 Minimume...s
0.259 0.039 Maximuma.i..
0.092 0.006 Mean .. il

GWR l3ls 3 51 ooliul b 3o sboasily anie
Source: Research findings using GWR software
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Table 12 Effect of Industrial Agglomeration on Agricultural Resilience

YAY-Yery Yeo)=YorY
t ool W to Lo s Province ¢ tuw!
t-statistic Coefficient t-statistic Coefficient
0.031 1.210 0.504 0.454 East Azerbaijan 3,2 oll,31
-0.692 -20.816 1.547 1.908 West Azerbaijan ¢ ¢ b1
-0.081 -1.046 -0.182 -0.100 Ardabil J..o
-1.652 -20.702 -1.536 -0.630 Isfahan el
1.085 17521 0.742 0.490 lamgs!
-1.588 -18.045 -0.888 -0.430 Bushehr .2,
-0.897 -11.185 0.147 0.093 Tehran, )
Gz g Jlore,lex
-2.150 -13.724 -0.911 -0.388 Chaharmahal and Bakhtiari
0.000 0.000 0.950 7.675 KhorasanL/,>
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-1.769 -17.686 -1.253 -0.649 Khuzestan ;o>
-0.601 -15.518 0.307 0.128 Zanjanxs;
-1.761 -23.109 -0.877 -1.090 Semnan L.
Obzsh 5 Gl
0.153 0.000 -0.943 -0.510 Sistan and Baluchestan
-1.690 -17.979 -0.391 -0.167 Fars .,
-0.125 -0.985 -0.112 -0.052 Qazvinys;s
-1.132 -14.455 -0.569 -0.240 Qomgs
-2.293 -128.422 1.132 0.550 Kurdistan s s
-0.521 -10.303 -0.357 -0.181 Kerman L. 5
-2.415 -314.992 0.633 0.356 Kermanshahlait.
a9y g 435l SeS
-2.426 -23.960 -1.167 -0.619 Kohgiluyeh and Boyer-Ahmad
-1.693 -29.956 -1.126 -1.381 Golestan,t....s
-0.094 -0.751 -0.179 -0.099 Gilangs.s
0.455 6.035 -0.394 -0.170 Lorestan ..}
-1.826 -14.567 -0.742 -0.558 Mazandaran.,,u;L
-0.890 -7.047 -1.227 -0.396 Markazis;s -
0.000 0.000 0.175 0.075 Hormozgan 5. »
0.761 -35.513 -0.088 -0.032 Hamadanlaes
-1.988 -13.586 -0.802 -0.434 Yazdss,
-314.992
-1.381 Minimumac.s
17.521 7.675 Maximuma: .,
-26.056 0.129 Mean,,.Sil..

GWR l5310 5 51 oolisusl b Guis (sloazsly :auie
Source: Research findings using GWR software

ASEY YY) ol o,90 50 Sie sbaudld 5505 was oo Gl OF) Jgoo b
Ol TN o Yo VI-Y Y sla Jlo 0,90 40 Lol ey 15 (65,0l S idu (5,510l » (5 lolixn
G i b olasle,S g ol 0,8 lagbin i | oad osaline jloline 5 e G
Bran g ol Sllode o mlio an 5 5l o3 LILas] & Wk 5 4 g; i

=y JG s ol o bss )by QLéré—*"| (Ol 93 sla bl .ol *:—’T c-.'l-“ 9



1P+ 0/Y o)/ Y e W/ (83 9les” olaidl ) - £

SiyolinS o laddhie ol o S 4 Ol als gwio L;ojﬂ Sl saimo L 4 Wi g9,
NIV [PV DO

drw gi Jodo a4 Canl Soe aS 0l L glate 668 Cudie g o b O] liw ] bilde jo
Q9N B (e dan B Sy 00 55 4 (S pobo 4 2L (65,0laS L las e (oo wlie
ol Codgame b (b ailolus pos b slapliw] 1o 03948 ¢ cnny jlae Sllasde (6 05 Jai o
an3 oo )13 ghte 3l S 1) (55,0l i 51l ¢

03591 JL5 8,90 0,98 slaJlu (sl p cdgs sloan o ke 5 S Sl slacs po (VV) Jgaz o
el 0al el Jgo Sl 50 s bacw o (50le 5 Aty cdineS 5 00l

$329UaS (R (55910l 1 <o slaaiy 8 (6,151 (1Y) Jgur
Table 13 Effect of Government Expenditure on Agricultural Resilience

YoAr_Yer) Yoed-Yeiy¥
toykl b t ol b Province Ll
t-statistic Coefficient t-statistic Coefficient
0371 0.921 1.333 0.008 East Azerbaijan 3,5 ol 31
2.958 4.697 2.947 0.064 West Azerbaijan ¢ olxul)31
0.118 0.299 1.292 0.014 Ardabil J..o
3.112 1.102 3.530 0.052 Isfahan il
3.404 1.672 2.881 0.116 llamet)
2718 0.738 2.403 0.033 Bushehr 5.
0.487 0.084 1.800 0.065 Tehran, s
Sl g Sl oz
1.151 0.954 2.267 0.027 Chaharmahal and Bakhtiari
1.364 0.368 2.209 0.225 KhorasanL/,>
2.391 0.848 1.462 0.013 Khuzestan  t.;s=
0.724 0.723 1.279 0.007 Zanjan =
1.822 0.433 2.702 0.148 Semnantew
Oz gl 9 Gl
1.178 3.448 1.144 0.003 Sistan and Baluchestan
0.004 0.003 1.937 0.024 Fars .,
0.744 0.264 1.093 0.003 Qazvin,y;s
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1.072 0.445 1.597 0.026 Qom.s
3.622 5.472 2,577 0.032 Kurdistan .o 5
1.314 1.018 1.076 0.002 KermanL. s
1.336 2.057 2.833 0.057 Kermanshahalas s
a9y 9 415l SeS
4.209 1.989 1.226 0.007 Kohgiluyeh and Boyer-Ahmad
1.793 0412 2.258 0.084 Golestant.ls
0.597 0.209 1.421 0.023 Gilangts
3.681 1.849 2.220 0.040 Lorestan b )
1.795 0.407 1.710 0.085 Mazandaran,,;le
1.230 0575 1.731 0.015 Markaziss .«
0.227 0.295 1.380 0.011 Hormozgan 5’5
2.543 1.356 2.001 0.018 Hamadan xes
1.273 0.991 2.802 0.043 Yazdoj,
0.003
0.002 Minimumae.s
5472 0.225 Maximumac...
1.201 0.045 Mean,,.Sit.

GWR ljls 5 51 ooliiul b 3eios sboasily aie
Source: Research findings using GWR software
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Extended Abstract

Introduction

Countries, regions, and sectors have always been exposed to various economic
and non-economic shocks. If they cannot withstand these shocks or mitigate their
effects, they are considered vulnerable regions or sectors. As a result,
policymakers and economists strive to enhance the resilience of regions and
sectors—improving their ability to cope with shocks and helping them return to
pre-shock levels of production growth and employment. To achieve this, it is first
necessary to examine how regions and sectors have responded to past shocks,
identifying provinces with high and low resilience and the factors influencing
their resilience. This will enable vulnerable regions and sectors to better
withstand future shocks.

One of the most important sectors for studying economic resilience and its

determinants is Iran's agricultural sector. On one hand, it plays a crucial role in
ensuring food security for 86 million people (https://amar.org.ir), and its
resilience guarantees stable food production amid shocks such as sanctions,

climate change, and global crises, reducing dependence on imports. On the other
hand, the resilience of the agricultural sector is essential for maintaining
employment for about 15% of the country's workforce and sustaining rural
livelihoods, as weaknesses in this sector could lead to mass migration and social
instability. Accordingly, this research measures the economic resilience of the
agricultural sector across different provinces of Iran and examines the impact of
infrastructural, institutional, and structural-production factors.
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The study's innovation compared to previous research lies in two aspects: first, it
focuses on the agricultural sector rather than the macro level, and second, it
employs Geographically Weighted Regression (GWR) to identify spatial
heterogeneity and conducts a comparative analysis of two crisis periods.
Methodology
This study uses the Han and Goetz (2013) index to measure the economic
resilience of the agricultural sector. This index requires identifying periods of
recession and boom in the economy. To determine these periods, real per capita
GDP and the growth cycle approach were used. Based on this approach, two
cycles of recession and boom were identified:

e First cycle: Recession (2001-2003), Boom (2004-2012)

e Second cycle: Recession (2013-2019), Boom (2020-2021)
As mentioned, the Han and Goetz (2013) index was used to calculate agricultural
economic resilience. This index first measures decline (during
recession) and recovery (during boom) and then computes resilience based on
these metrics.
Additionally, Geographically Weighted Regression (GWR) was employed to
examine the impact of structural, institutional, and infrastructural factors on
resilience, accounting for spatial heterogeneity that conventional econometric
models overlook.
Discussion and Results
The findings reveal that Infrastructural factors (e.g., water resources and
transportation) had a positive and significant effect in all 28 provinces across
both periods. Also, institutional factors such as improved business environment
enhanced resilience in 50% of provinces (first period) and 57% (second period).
Government spending's positive 1impact decreased from 60% (first
period) to 43% (second period), indicating reduced policy effectiveness after
2013. In addition, structural factors like human capital had a positive effect in
only 32% (first period) and 46% (second period) of provinces. Industrial
concentration negatively affected 11 provinces (39%).
Policy Recommendations:



To enhance agricultural resilience, infrastructure policies should prioritize
developing modern irrigation systems (drip irrigation, water recycling) in water-
scarce provinces like Khorasan and Sistan-Baluchestan, while increasing
investment in rural transportation networks, particularly in border regions such
as West Azerbaijan and Ilam; institutional improvements must focus on reducing
bureaucratic barriers and facilitating credit access for small-scale farmers, along
with directing government spending toward sustainable projects like smart
agriculture and solar energy; and structural management should involve
establishing agro-industrial clusters (processing industries) in competitive
provinces like Gilan and Fars, while implementing localized training programs
to boost human capital in deprived areas including Kurdistan and Sistan-
Baluchestan.

JEL classification: Q1, R1, C1
Keywords: Economic Resilience, Agriculture, Geographic Weighted Regression



