Agricultural Economics and Development
Vol. 34, No. 133, Spring 2026

Research Paper

Effect of Climatic and Non-Climatic Variables on Agricultural
Production in Iran

Gh. Layani !, M. Karami-Dehkordi 2, H. Amini ®
Received: 4 October, 2025 Accepted: 6 April, 2026

Introduction: Climate change represents one of the pivotal challenges of the
21 century, markedly impacting global food production and security. The
interplay of rising temperatures, shifting precipitation dynamics, and
increased carbon dioxide levels significantly influences agricultural outputs.
These climatic alterations not only diminish agricultural yields but also disrupt
the food supply chain, consequently driving up prices and limiting access to
essential food resources. Among the various factors impacting food
production, carbon dioxide emissions stand out due to their role as a primary
greenhouse gas. They contribute to global warming and fundamentally alter
plant growth dynamics. While it is documented that elevated CO; levels can
enhance photosynthetic rates, the detrimental effects of increased
temperatures and reduced precipitation typically overshadow these potential
benefits. The nexus between atmospheric CO, concentration and agricultural
productivity underscores the complexity of climate-related challenges faced
by the agricultural sector. Research background indicates that anthropogenic
activities, particularly in the agricultural sector, have significantly elevated
greenhouse gas concentrations in the atmosphere, directly contributing to
global warming. The agricultural industry is vital for both economic and social
development globally, and it plays a crucial role in addressing hunger and
ensuring food security— objectives that align with the overarching goals of
sustainable development as recognized internationally. However, this sector
is increasingly vulnerable to the impacts of climate change, which presents an
existential threat to agricultural productivity and global food security,
particularly over recent decades. The Food and Agriculture Organization of
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the United Nations (FAO) projects that climate change may reduce
agricultural output by 10 to 25 percent in certain at-risk regions by 2050,
posing a severe challenge to food security worldwide. Furthermore, in 2020,
approximately 33 percent of global agricultural production was adversely
impacted by climate change, underscoring the critical need for adaptive
strategies in agricultural practices (Florea et al., 2020). This study aimed at
creating a comprehensive framework that could link climatic factors
(temperature, precipitation, cultivated area) with economic variables
(agricultural credit, trade liberalization) and social aspects (agricultural labor
force) to analyze their impact on Iran’s agricultural production index. By
addressing gaps in previous research, this model would evaluate both long-
and short-term relationships, providing valuable insights and policy
recommendations to combat the negative effects of climate change on food
security in Iran.

Material and Methods: This study analyzed annual data from Iran for 1990-
2022 to investigate key determinants affecting the food security. The analysis
incorporated both climatic and non-climatic factors, including mean annual
temperature (TEM), mean annual precipitation (RAIN), carbon dioxide
emissions (CO.), agricultural sector credit allocation (CREDIT), energy
consumption (EN), land area dedicated to agricultural crops (LAND), the
agricultural labor force metrics (AGEM), trade liberalization indices (TR),
and the agricultural production index (API). These variables served as critical
indicators to assess the food security within the Iranian context (Soumbara &
El Ghini, 2024). The Auto-Regressive with Distributed Lags (ARDL) method
allows for the simultaneous examination of long-run and short-run effects
between variables, addressing the limitations of the Engel-Granger method.
Notably, studies by Pesaran et al. (1996) and Pesaran & Shin (1996) highlight
the ARDL approach’s ability to analyze the relationships without needing to
determine the direction of causality. It accommodates variables that are
stationary at different levels, avoiding the need to separate them into stationary
groups. This method can produce unbiased and efficient estimates, as it
typically bypasses issues like serial autocorrelation and endogeneity.

Results and Discussion: The study results revealed that the climate change
was affecting food production in Iran differently; in addition, increased
temperatures had a significant negative impact on agriculture, with a
coefficient of -0.445, aligning with findings that suggested higher temps
would reduce crop yields due to increased evapotranspiration, lower soil
moisture, and heat stress. Conversely, as shown by the results, precipitation
had a positive impact, with a significant coefficient of 0.556, emphasizing the
importance of water resources for agriculture; also, carbon dioxide emissions



negatively affected agricultural production, with estimates indicating that one
percent increase in emissions could decrease production by 0.011 percent;
agricultural labor (with the coefficient of 1.540) remained crucial for Iran’s
agricultural production index. However, declining employment in this sector
underscores the need for mechanization and improved labor productivity. The
study also revealed a negative impact of trade liberalization (with the
coefficient of -1.081) on food production, indicating a 1.081 percent decrease
in the agricultural production index with increased trade relations, assuming
other conditions would remain constant. Short-term changes in crop area,
credit, energy consumption, precipitation, temperature, labor force, and trade
liberalization would significantly impact the food production. The coefficient
of crop cultivated area (0.955) highlighted the importance of enhancing
agricultural infrastructure. Additionally, the positive effect of credit (0.198)
underscored the vital role of financial policies in supporting agriculture.
Access to credit helps farmers expand operations and improve productivity
through investments in machinery and technology. In Iran, where agriculture
is crucial for the food security, targeted credit policies can strengthen
production capacities and reduce reliance on imports. These findings are
consistent with existing literature on the food security and agricultural
development. The precipitation coefficient was 0.146, indicating a
significant positive effect on agricultural yields, particularly in arid regions
of Iran, where it could be considered as a key water source. Conversely, the
temperature coefficient was -0.428, suggesting that higher temperatures
would negatively impact the food production. The error correction term
(with a coefficient of -0.605) suggested that approximately 60 percent of the
short-run imbalance would adjust towards long-run equilibrium each period.

Conclusion and Suggestions: The analysis revealed that rising temperatures
and increased carbon dioxide levels adversely affected agricultural production
in the long term. Notably, while the temperature coefficient was not
statistically significant over extended periods, this might suggest the presence
of nonlinear dynamics or the moderating effects of additional variables.
Conversely, precipitation demonstrated a positive and statistically significant
effect on agricultural output in both the short and long terms. The findings
underscore that the influence of climatic variables on agricultural production
intensifies over time, likely attributable to cumulative mechanisms such as
progressive soil degradation, loss of biodiversity, and heightened
environmental stressors. In light of these outcomes, it is imperative to pursue
adaptive strategies in agriculture that address the climate change. This
includes the implementation of advanced irrigation systems, promotion of
sustainable agricultural practices to mitigate alterations in precipitation
patterns, investment in climate-resilient research aimed at developing heat-



and drought-resistant crop varieties, and the modification of crop patterns to
manage pollution emissions. Such measures are essential for alleviating the
adverse impacts of climate change on the food security.

Keywords: Climate Change, Energy Consumption, CO; Emissions,
Agricultural Production, Trade Liberalization, Iran.

JEL Classification: Q54, Q10, Q56, C32, Q43



m,S 9 ‘5})9&“‘ Y W5<]

1F+8 5@ ATY o )l (FF Sl

g 3 o

S39UaS ik W g ) (ol g g (ol (S ko O 31wy 9
X
)5

ol o L 03,500 oS lgo ! U il

VEO/ANNY i bl ol VECE/VIY il ol

LRV

Olojed g 03 axlge o JluSis Luis 5 oyl Lials dod ioli8l b olpl sl cladas 5o

el 03)5 1305 1y (65)9liS Mg 5)lul (CO2) ¢S el JLil 5 (owd (5551 B e 1)
(sloosly J 95 5558 g g2 oy 5 ol I S Bn b 2l gl il 5
blgy wyp sy (ARDL) 03,108 (sladady b oxudgidgd (6651 o YoV U VAR Sloj (g
ol wassily 3 COz clale ¢ Lo ilidl a8 oy lis ol ad 48 )3 o o desidy § eolisS
L CO2 jLisl e 10 (sduo > S Linlidl b &S glasgSay )by ol (65,58 @lader v Collaol
«Jlio )3 1w o0 (59) (55,908 155 (A lS 3 (o3 o[ Bl charlpd o 29 ol 53
Mg (0FO B INYE 0jly 13) Jlgime g Custe 13 Ctaily 9 daolisS 0)9 93 2 )3 Byl ke
2 ol o pie (IS B S ol Giag @l elel g opimen ) (gl G e
OFEB Olyisd iS5 mhaw 5 (555l Spas e olsS ) 5 B9 CaeolsS I iy el
23P ol 4 ol (65ygliS i Wb (Stuwly ;S0ly & iad (ololid Cue )15 31 Jalge
e HBT cseni > Lad (5l 4 (Siwly con ol bl ol (Sob drwgs g

Ol )8 o )5 o olKuily (65y9llS” BASEID ¢ gliwg) duwgi g Cuple 09,5 Lokl 9_J9im E,\:..“%}; =)
(Ghasem.layani@sku.ac.ir)

2Olgl )8 o 28 s oISl €6 5aluiS ALl ¢ pliwgy drwgi 5 Cu e 09,5 Hluisly =¥

] 6055 e 35 30 oSy «65y5LS BASES ¢ syliogy Anussi 5 Cu ko 59,5 A ool ggomily Y

DOI: 10.30490/aead.2026.367527.1695



oty )3 g (++/¥OF) Coto o 0gS Jse )3 ()b (g5ludlj] puite oy sl o] yornds Lgllasls

B ) Ry 2 Sass JEaSME (2B plp SRl g ey wlly 4 (Saudly Jdoe,
qoal8l Sl b (6590liS Bl ¢ pols ddlllae (glaaily (bl o ol plis b 35050 (-V/2AY) iko
Cuows 4 (7015 IS ¢ St g o) 4y pglie pl)l drwgs (gl Hommopmaldl sloimgy 5 () lS ko s
Gl Jlo clgpie (b «(55)laS OYIimile )3 (G55l yge e gm0 pivatos sbagssyl
Olpieds (ouldl Miadign (65)9liS slobg) drwgd g 3855 50 IS Aoy 5 (2505 slags5ld

Do o0 oty (65)5liS Il g 4 oliwd sl oo ola e,

Q54, Q10, Q56, C32, Q43 : JEL gusaid

.

Ao
e g5 2 038 sl ool )8 bl (slatlle 51 (S plgieds o ouldl Sl
9 iyl sgSl s dos yiolidl (Tagwi, 2022) cul atisly o ol 3 olie Cuel 4
9 maiflune yobody 45" gy o sladiey (olll s ol Jalge 1 (CO2) ()8 Sl st
o yid il g lnuosd iul38l dy 03,8 Jisto 3 |y 108 paols 0 yum 5 L g oo (65 p9liS
gy 38,56 Jelee o ere 51 CO2 yLizl (Demirhan, 2020) siobxl o olie mbio 4
S o il ol lyss )0 e (ks (ol Sl a5l S leiedy &S cunlie
).u ulbl.s M) » ..\.:‘9;&0 ¢u~o) LSL:J » W ).ul., » 09M.C 9> )9 COZ clale u.w‘)Sl
Ly olS wsy cul (See CO2 (iul38l &S Slosly L lalllas 5y an ST .00 )38 3
WS o 4l Cuse ol 3 Yoamo 3l ilS g Lo Lialiol j ol Lite @l Lol S s
cdale (ulidl 4 e (6550l des 5l Sl slacls (Ayyildiz & Erdal, 2021)
Dlsisds 53l i ool a1 Sle o) s S5 L 32 13 GRS lasls
P ol o g eas alis Sl paw p olanl g odbaidl drwgi D wlel ol
» &8 (Hosseini et al., 2013) cusl cuenl jo3 3 olie sl 5ivs 5 (S )S Sy,
ol cdon ol b 5B oo Sl dnsg S el lsisas o Jallie gl
S 9 65)sliS slapllas F VY Jlo 3 8) oo Jlo (655l 9 5l)lgs (lojlo (slavedls
S 039 (Gt CO2eq) ()8 duanSlisd Jolro (5 35Lbeo VIV g jLisl Lol Jole Sls
Sl lacdls I sl GlaoldS sl Ll Sl (o) YAY) powcss 4 oo
S doyd YA praw b (gylaeld 5 S Jolid) asyio 3 clacled Lol g aw
2 g 5 g e el b g oy 035 pres b (5S> siib) 2l sl



ot b (132 Slals 83 5 (S Gy (g 80,5 o5l dlas ) Lie ol
slopllss g (55)3LiS i oS Cunsbly cpl 2 sl (51T el (] 3 o Aoy 03 VY
d9die e Gl ) IS lajls Ll wle cp3S)i (o plomes (213
(FAO, 2024)

Db s Cgue IS glajl5 Lasl (Lol glie Sl (S (65)5laS isu iz yn
o el e )t.';';ls O 5 b o8l s slasely 35S jebas j LiSu oyl 95
S 2B Cuiel 5 (65)5liS Sladg gl > (sied 4 el glaard )3 ofiga (Dl
lppgl Oy e Jlo (6559lS g Jblgd Glojl ()55 bl sl oad oas
Bble (3 50 (65)liS OV gamme Wlgi (gaod YO B Ve Lials 4 F0+ Jlo U wlg o0
opiman Dgb Cguie Glea ) 2l Cutal sl (1o (G105 Lvde g dabxin p il
35U o8l Sl les pdaw )3 (6jy5liS Sladgs JS 5l aoyd YY dgas oY Jlo
2 ShpaliS isu i gm A e il p Fwl o (Florea et al., 2020) wub
b Ladgh (65y9liS» Ol )l @ e oo ¢yluo OT oS canlodis lypl g (sl Lo s Sl
Gl 50 5 T aadgn clodsS g g i sloall (ol (sladsly S by Clamg]
slapllas 6)5]«,;13 Ol 38l L@el Ban a8 5,8 0Ll waldl (¢ly s Bosio Ale Jlo (gl )lS g5
[(Praveen & Sharma, 2019) culgs] op,S s ials g (g5)9lss

loyite )8 o U 118 A5 it yobody o5 adlil Jalse yr ogdle
b jose ol dloa j125)l> (65,5L08 ise (6y90 02 9 5yl 52 oIS omesd LB 5 (ol
(Xu et al., 2022) ¢;)qlis 5 (g5, (Li et al, 2018) cuiS p; mow 4 oy oo
Lg)'”LZ’S u**’” 2 d)'g‘\:‘.l‘)ﬂ‘ 9 (Dithmer & Abdulai, 2017) Lg)bd L;}L»b‘ﬂ
Ol sy bl y osd cutS 5 adaw ]38l .0 S oLl (Asghar & Salman, 2018)
GBI, Lie 5 Sy S18555 8 l5icgn 85,38 S puamo 55 (sl VU ()
Db yinS 8S1yn il SB g O sile (b qolie digy Co o 32035 )8 ol ot oyl b osand
S3S (ol el g Canj Lo o 55 4 i sl (e iS5 e )0
Siadsgn (5ol (sloilobo 15le (g5 )3l g slacs)gld > (s IS ey o5 (ggm | 295
il 1y Sladl IS gy 4 (Sianly g 150 d9u0 |y (590 10 Wl oo i iy SV dle
(liwgy 3blio )3 gy cdid ity (Sbo5ygld &) (o yiwd pis g polo )18 (590 dgreS” Lol >

1. Climate-Smart Agriculture (CSA)
b cuslize g 0B 1S @y |y (sdne ge a8 wlosds >yl (slaigSay a5 3,15 o,)Lsl  bdeS glgil 51 enlimal 4 =Y

S S sl LT BV 5l 03,S 31} oS



G yas (Van Huong et al., 2022) .S’ o sl oj50lis” sl s sloills liores
il )0 4812 09d o B LS (55 (65)sliS g 50 (slS Jlse 31 (G plgiea (555
S8 oo gl ()50 1S (Jpame Cudldyy g cpgan 9 355 g5 (5595 s ll il Lo
1) 5915 (639050 cpiions ysos Sgicgo (51 e IS 331 (Tagwi, 2022)
88 39 0 ol nd Slocdgu I limed (5551 o0l Blos i con () b s i)
ol Ll ppe @l 51 (S plgiea aSh amd e (il | Wy slaan e ks
Gyas (o dasly Sy0 g0l j1(NONhebel, 2005) k5 oo el Slea (iule 5 4 glal>dS
He Wi oo &S Cul (ol (b ln 6y9p8 Gbine $59laS 3,8hes 9 (55 5]
And el ) o] amacan Jb ob g 487 Cosi |,
5 ol Cuime @it g (e2baddl Lol (sl jise 5l (o plgisdr (6508 (! 5
ot o (Our World in Data, 2023) 31> ()b ags 51 as s VWA 3905 ppuo b —pd yo
55 Gpan L 6oS g ol lpuais 5 ~(World Bank, 2023) sl 1oy VE/d
9 ool Sl @ ol (65,988 a5 SV ool w el aib g 55T e,
58 oy edemnd (5551 ofagt oot Mg Jolge @ o 03528 (Sly plojen
roelSl slal 35505 b Bpo b el > cul 3 39290 (228 Sl )i 4o
S)3le @Molas (58,5 )15 )5 (9 (oslil e (gl iio (sliome il b (L)L g Lod iile)
g elesr Caple jl poly Sy (Sl gunSS (g3 Sy, o loss ploil el
S lpl > sl oad dge (551 g @il I (36 lojen slaglon bulpd > (65)sliS
e 5 (3] and dw ) 0)S le a3 VB Gl i) s dlilegg Rl L plejer
5Pl Span ol g yg) b JLusis Slgld (all g o bl (sho)d G S
3 998 (e 5551 20y 39§l e Szl Gl o 2L 5 035008 ey 5
sl 320 (55988 (i 3 It Slacsspl mren 9 99dicn (ol o (S
csoaldl) Jolge 5 4> plaS” b 551 S e (60lS” V5o c(glina sty g bl iz
HB Jelgs 50 b olsico LD g €Sl oS pend ol (55,9058 )55 31 (soulBlyet
Jelge 5 (b s pdycaml it ()8 lopw b (3l Gpae I sile) S
)l b pjlne Lo yins p (s Gy €538 Gl ) (ol s aiile) J 8 8 e
25 g Ol (69,85 435l Ban Byl dod 028 181 S Glojien o 53 &S
PP S b ol ddllas 09 ow)p (rwslail Cozle S 3 LS wleyw 5 cutS
5 roeldl sl puiite lolgs g (SSB Sl Ly 4 (B0 5 BUSEgy SIS )
orinl sl 4l VAR=YY e Sloj )9y (b (lpl (65)9laST Lise Mg (sedldles



oS waldl 5 (55)9liS SlaiBlojo )3 (025 Sladl (il i 4 kS pols hagh (slaasly
6Bg> Slelidl gjludedin cbly 1 LS Cwlas gly jemeinled lo)Sal, @) 4
28 s S8 €538 Mg 6,5l ST 5 €S S aalsd
g donl .l oas obj,l calisee Sldllas jd Slie Coiel 9 138 Wdgs Bl yuss
A 13w p olemgol ol Bl Bas b (Ahmed et al., 2024) -, Ken
b 35l Gras g (59 dST ool ()8 AnuSTien Hliml ( Sk dos gzmen (ol puiie
sloaidy b (edging (o8| gl calllas ol 3 a8)5 Hlai ) (redgi Gl iite lgic s
doske 1) (2138 dlge syg0x0e Glie JLl 5 (Sl wgipl Spae oS Al Nedps
Churd) GeolisS g Gdedily (o 1y 1ae wlgi 5e,i0 ST Ll 5 Led 5™ Jbs p> a0
Bl g Dlboge canl 0dis b gme 3 138 g8 )8 wSTied jlil g1 S
Pl GiShhe alie cutel 5 (Sl g Led oyl 3l (Soumbara & EI Ghini, 2024)
Rl & xte (S35 G 48 ol ol gl 9 00,8 gy i g sl i
Sy 9300 136 g5 (RSl [ilS @y yxie (Sl RIS cmizmon 5 lié Ay asls
5 Lo Gl gl Gl ke GG 51 Spglas 5 Sisd (Sl Cute BT 4 jasls ol
w0y el 1 we ials Ly jials g dgd 0 osedily o e wdgr iuli8l el
sl Sy s slaodly jl soliwwl b (Bhuyan et al., 2023) )San o bogs -3
6l pize o ol 43 53,8 awyp dib lE ool 1 |y paldl e ] AARF-Y-NQ
g b bS5 Jlas )3 132 Wy g (6559l Gl umen 8 it o aw dgago]
CSa |y liE cuiel e cV e cuiS ) aw LhyeS & o ol basl
et 231 NIE Coial 0 pe 5 Cumar A8y (S g 030 ol Sty
2o WY g raolisS D (shuoyd VY ialS g anshy ite pil olie cuiel p lod i3l
2 aododils 0 55 (SW5L il atdly Jlida Lo Lisli8l doys S s sl ]y Gsenils o
35 4 (Chandio et al., 2022b) ), Ken 5 gsils el 423l Lol s lie coel
(o dmwgi ¢ pyS AT 60 )Ll (Vo (slod bwgio iVl (S)L lawgio sl s il
J3e 2,9 ol g aslayy (5N OME Wy oliwgy S (s9y g (s3] G pan
2 b oo dgupe Gdeddy 5 aeolisS o Me wgi ( SWHL Sl p oS ol lis ARDL
ol g b il cpiomen )15 &M Wiy b Sl opyS enSTen Hlisl &S Js
o il 3 el o1t )| e Jlo dousgi 5 (555 o 3 5 e Y e
Cuol 9 OME Wo5 K59, 1 waldl pois 15U w0 & (Haji-Rahimi et al., 2024) ], Kan 4

1. Auto-Regressive with Distributed Lags (ARDL)



Spas g o0k Olie «udS pj gdaw Gl jiie o5 3l (LS @bt g by olnl > 23
Sl eomizman 9, OME Wi g ) xe 9 Cuto p3l GaeoligS g tesil )3 oliewd 265
O Sl Ll g bed g o (bl e (il )3 S W5 Cesily 53 (6)9ld s
5 obgiee Cuol a3l OME W 3 I3 ne g byl tedil D op g GteoligS )d oa
oAl ol alo puw ¢ylie jlisl o o)L o> &l yoss (31 (Mahdavian et al., 2024) S
S Gl a2 ol @bt § 63,8 ey |y plnl 2 el g padls ) )
oaals &S Jbs s i el Cladgi sasd AeF ials 4y jonie Lle o bed 3 (o
b aiis daily 55 (S5k ) Jlisa 1) pls adgi (6003 YIAD [ialél Lod (003 S
Sy w0dg el olie cutel (asli e Cote LIS Bl cpizman )y lie Coil
Len 5 ooler sl il LI Cuiel pr ghoyd VIO I e ol Lo DIS5 oS
Sl piio (o3laidl Wb Ly 4 (oges Jols Jae jl edlizal L (Javadi et al., 2023)
L g bwgie slag )l (boaS ol Ui @l 9wl olpl lie el lgagc]
A5 Jalgd anlge (cds cla ills b olie el o slgmgo]
b os wle (S5 (sl puiio 3ol 31 1y el i il Biee iy lillas
S 8 (Jlo )3 los S (g2 (65)9liS M ()5 AeaSlis3 ohaga) SIS sl
el sy lapllss gl wlg e oS oles —eolatdl Jolge S s g (26be
ol 5 Al b eyl Aalllas sl 0 428 5 01335 (S Cigmy |y a0 ol clnllSS
ol 1y ol iz o« dubas sl Slosl § € Bl pus plp jd (65y9liS (o )glol»
o o & oy b 51 Mae) (6 sl SIS 53 o 5 ki ol ) &S sl 03,5
pdglbsil 5 )8 550 S o 31 M) (o)lS3l 2Bl LI 5 o g (5ol
L oW Jlo gl S gy & jyglaS Cllisl ofa g pol (ingh 53 85550 (413
1b) 2SS 5 Sl slagygld S alop s sl ogll s)l3l plyiea;
ol 31 BT L ) sl o 483 L5 )5 (00558 (sladsS b wiadign ()bl (slaailoles
ile) (gt sloodles 3 sl lmes Glul )3 Slliiel (pl Bles (i3 ¢ Jos )3 &S Cusdly
Cunlgdl Siadan (apasily b byt o Cute Sl g 395 0 Buao (S 5w g aliord 395
3 padls plgior aSly ik ol (0 5l e 4 & 25 Ll 3 35 (6,08 (g3ledl]]
s (S5 5 )d ile) Sl slaosles )l g5 5 (sladlate (sla)lil (s gy
(el 2hass) (oS slate J) (55)5L8 IS (g il LR 13 505 (Sm 3l ol 003

1. climate-resilient agriculture
2. adaptive economics



Jalos LB S (slaosls 5 a5 egb90 sl (ng sabay pdy sl 05l g bjgel
9 (olaidl (gadgi (el sl yusio 5l Sy pl ol daled Blod poli pends )0 Lol s
Oldllan 5l byy SIS Lies 4 1S o wal 4Ly (b Gl K el
Yo 33 (6559US Mg aliEl gl 1) by (b (o oledaly aSl S o p ) (i

2 o Bl ol o )kdle 5 (golaidl cu,{]}my,j sl il

%9y 93190

Syl ol (65las 4l 93 el (b slajsate CLl ol Jhags )
Mendelsohn et al., 2006; ) o8l calG b (65,0liS we mb Gz yls (V il
GiygiS slapls 5 655k (cud)b) LUls XUl (Y 4 (Deressa & Hassan, 2009
(<SeuI8) (g ol 31 ool 5 (Y) 55,518 355 2,50, ¢l » (HuG et al., 2015)
(CO2 Ll g )k o 3l o) € Sy slylid el el (o pos 9 )8 (558 Si3le) )5
o ppivese 5 () s pisedlland g i)y (g os 25 €S bl 5 Jysss Jolge 5
loss oSN 3y sanldl by sl Ggzola 51 (CO2 (o) od) sanldl (lb o co3sgey
I8 o 55 Mg sladizsn g el (Sjglensd 2,Slas 1 quaitins ysbots o Jolse ol oS
Dgmas gl sla bl o o liSalop 4yl bl (5,lsS” Shilizel S5 (s
polie (sacsygld > ()l alo s (sl oY by Jlo glio (o piand [ il o sl
S phSland sl pledl b 5 gyl (gilslil cand (55l BpanaS b (JLuSis il
4 (Stadly V5o 3ol o3l 4 pytod &Sl wd 01 S 5y ol o265
&b ool g (555l Bpmo 9 )15 59 ald 53w tlS |y pdgl B claodly
Jelss sisa; (Nonhebel, 2005) (¢5,5Las’ 53 g5, ol Slsl 5 LMl IS sl
5 € godll L3> lojon o oISl (ka5 3l ol s 45,5 5 > ol sl
Dygl oo walyd |y € ooles —oolasdl mdgul cud Loy

yokaieds ¢ pizmad 5 ylypl (6l VA=Y VY 600 b AVl (slaodly 5l sl adllas y
(TEM) a¥ls clod 5k (pomad sonldl o anldl (clopuiio 5l cadllas GBlanl 4y bz
iy & aly olazs] alilael (COy) 1S sl izl (RAIN) aYls S5k ke
{LAND) (55,58 c¥gamo cuiS 5 s (EN) (5551 o CREDIT) (555l

1. adaptive capacity
2. resilience capital
3. supply chain resilience



SNgame 85 oasls 5 (TR) s)los csjlodlil JAGEM) (5,508 i IS (s
Cawl 045 o3liwl (Soumbara & El Ghini, 2024) )l ;> (AP1) s;yslis

5 > o (Soumbara & El Ghini, 2024) .3 1 5 )legw Sldlas 51 (g9 4
] 0D iy yad g O ygods wils aios IS Jae (Chandio et al., 2022b) -, Sen

API, = ()
f(TEM,.RAIN,.C02,.CREDIT,.EN,. LAND,. AGEM,.TR,)

sloysie polde (iloggSon 5 (obiS pds 4 olitwd lp ol e
g el aile) (oalatl glacues 5 ()L 5 bed wile) (S3d lacues dlox | glite
L ulyon 3529 (ol Slod Jao 3y (et 2 S0 B 3 oyt solas 55,51
{(Soumbara & El Ghini, 2024) 8! 5 Llogw slajidgh yoomend pine Sllllas
Chandio et) ,Ken 4 50l o (Haji-Rahimi et al., 2024) |,Ke § 0wy >
Slaogas a0 g by Slaedl ials (V) (sulS ad s ey Cose 9 dal., 20222
& Copd (55918 M5 GRS lsisds 035390 calpd s ISl (Y 9 M Moz 358
{Pegs it 33 s 20> S 1 (8L (65)9liS A5 ALl )3 s Aoy (i) it o
sloodly (e Slllao ) 0394 @l juusi 9 (659l LBl (025 ol 3 3,50, (ol
sl 5 Ay Billae oadaibpdy g ) loxes Oslite slagplie b (NS

logAPI, = By + B1logTEM,; + B,logRAIN; + f3logC02, + (v)
BalogCREDIT, + BslogEN; + B¢logLAND, + B,logAGEM, +
PglogTR; + €;

Il s> et 9;|.x¢.o il ooye BO ( (ousg sl yunio 63)9—‘)’. ol 8L A1 c‘_'j P
ol odd (b yme Ll wlio g imgh oS sl o ) Jgdn 50 .cowl o

A5 $9N S piie il g (Byxe —Y S

& R 25 a¥io
WDI (2024) 1ie g pasls 2,80 logAPI
https://globaldatalab.org/ (31,5 Ll 43 p3) AVl slod (1Siko o, logTEM
https://globaldatalab.org/ (pocseo) Vs ()b (1 Sike oy, & logRAIN
https://globaldatalab.org/ (o99kS) 2)S denSTied Hlil lsne o, 0gC02
FAO (2024) (Y5 (ygebee) (6529liS” iy el o218 logCREDIT
FAO (2024) P 5hS) 85ysliS iS5 3l Spae o)W logEN

(s e Joles




& By y2 o

FAO (2024) (iSe) cuiS ) adaw pi,8 [logLAND] _t
(S IRV CagsS yisu 48 (69 o )&
FAO (2024) a8 JS 3l 4o ) );9( ’ B BLRTIIRRe llogAGEM] t
J
Mo 5l ao ) obs gjlwdlsl Lasls v,
WDI (2024) ¥ )) J . J ‘) QW ) KlogTRﬂ _t
(31 Lallsl

Oigh sbasl sisle

P R9de S (g 2 Je (s Gl plyed bpste cpl jloslazal LY
Y gaze g5 g (ol Jolge o b3 (o) & daake Sliios (olea il 3blie
Ahsan et al., 2020; Pickson et al., 2020;) wlasby, olié cul § (5j)5lis
Hal ¢yt sadl wlwl  (Warsame et al., 2021, Soumbara & El Ghini, 2024
il (65)5liS SV gammo 155 1 e 56 (8 ST il 5 Lod (Silio o8 3,0
Y guazs Mg daups 4 Llg o AVl (SW)L &S Jbs > (Ahmed et al., 2020) sl
ohlael a8 ol flis ldixe 51 S, (Warsame et al., 2021) 595 e (65,5li8
asly ax3ls (55,518 g (a3 ot i Wi o Ayt | Sl (lyee
tdaw «(5)sliS” isy 41 (5955 (85l B pan | il ddllas 4> (Zakaria et al., 2019)
ool onds o3lil Juo 3 (e slayiie clysar 35 )l iledlil g cuiS g
Mgy cutS ;5 pdaw e, (Haji-Rahimi et al., 2024) o, Sen 5 ous ) 2l
Mgy (655 B pas cute Sl (Chandio et al., 2022b) 1, Sen g gl 5 ol > ©Me
3,8 a1y M5y, el

SSop S bl g Joe (1035 iy cuslie gy QB! ol gl
ada) laggejl jl ool b dul 5 e Sl slogel ali 9 4l lisle (S L3 S,
3 o5 55 adllas 3)90 (sl st o (il 53wl 0 (o) Jho sl piite o] il
03 S (aily b (s 95395 3,09, 300 Sl 5y9.00 by a3l 1(1) 5 1(0) (slos o
aalllas (glayuizo ool oy yslaieds (Pesaran etal., 2001) ool oas el (ARDL)
(Jdo (sl yiite o Sdorily dlarly 3929 gy gl 9 KPSS g ADF plisl (slaygel
srosls oksle s Sy b ke ARDL 3,85, ol o0d sdlital “&l,S 05l ]
SaaobsS slaobgy (lolid )3 o (eloo slajls (5o Fusly 4l gy 3L ol g,
ol Gl (65,5liS” isy > Gaesds Joles 4

1. bounds test



(ARDL) 03,8 (sloaify U vudsizgs Juo

g Cdatily SIS Pl gy 2 ISl (ARDL) 0328 (sloaidy b (orudging g
ey (glinl ez SUlg gy cpleyPuw 500 4 .AS o pal B 1) st e teoligS
—IS b9y 2 e e o ilod slcadgiome sl s plojen jobas |y teelisS
@ elsod S )3 gy il LABlY g ald pslatedy Sl I (B bl el 2l S
Sldllas 4 g5 o cle o 51 a8 40T W puste o ol abasly Julos (¢l o 8La,
o,Lsl (Pesaran & Shin, 1998) 4. ¢ o\l o (Pesaran et al., 2001) ,\Ke2 5 )y
o dal) Cax L bl 4l @)y egdle (Kdagh ol bawgi ondadl)l cila, )8
)8 b s )3 gl ) (slojly & (b )3 1) oyt s alasy Pl oy 0 Sl o it
S 3l 39 bl b s )3 b ito (1390 bl 41 229 09 |y o liee o ol
ARDL gy o a5 5 i oS L (Pesaran & Shin, 1998) cé 5,84y (5,5 ol
opl &S bul 5l copiman g 3 lojen jebods |y ctesih g deolisS clinl cpess oUlys
S peesd i Lsil}Oﬁ)b 5 Uy (Nwmodds> 9> G»Mfwm 5lole bges b e
Dgr Ll TS g Colb sl 5l oselcwday

iy ) daly ©jgoh Gl ]y pol adlas ARDL Jue

a(L.p)Y, =ag+ 3 Bi(L.D) Xy +u,  i=12...k (¥)

Cygody & Cuwl daBy Jole L g atunly juxie YVt :l.»:p ) uee a0 “j JRIELS
oolaiwl )50 Jhiwo (glo pusiio HI5y X It (puicmen Do o oy LAYt =Y _(E— )
by g se ol by Cunl (65,0l g & 5o

a(l.p) =1—al' = —a,l? Bi(L.q) = Pio + ()
BirL + Bial? + -+ + BigLi

Dy led Bolo Jio )0 jobs slaysio o pj blg) wosonily

Y=Yy ==Y, (&)
Xit =Xigm1 ==X t—q *)



Lb).am O Oledids 4]a.g‘) o w‘i & Joy).o 4!159 uA.a]q )‘1 Sl Q)L.cq ‘qu.lg) L}.’.\ » s
2,5 ol pj bilgy ©jgods Gl e |,

a
Y=a+ Z?=1 BiXi + V; a = a(lip) (V)
g, = biCa) _ i i b o ()
Y'oa@p)  a(lp) Y'oa@lp)

AY, = Aag — XF_, GAY,_j + 2o BioAXe — ®)
Zf:l Z?:z Bl.t—]AXi.t—j - a(l- p)ETCt—l tu

g go Ly y5 dlasly G ygods g Canlad pusual s> ECT ()] p3 o
ECT =Y, — & — X2, BibXie ()

e 3 s A(LD) 5 039 dlady pan Sl siiglyy el (BEY 5 o] o 5
(Pesaran et al., 2001) ,San g s L5 o0 (50300 1) hiw cus ju oS Cannllas
oalil &l,8" (ygel 5l edlim) cnl gzl )3 o yuite o Sodorily by 525 gy polaion,
a5 S T Jgere Slaye JBlas 3515 ulsl 2 ARDL &l)S ygejl g, 03,8
Gty 0353313 F o)Ll ST gpgoil ol )3 el o by (Sxslolen Julos (ol uiels (sllas
d9be 3y (Suililen ple y due yho dwsyd oSS Wil Jlsu Hlde YL &l )

.(Shahbaz & Sabihuddin Butt, 2013)

1. Ordinary Least Squares (OLS)
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