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Fig (1) energy consumption & GHG emissions in the agriculture sector of Iran
(Annual Energy Balance Sheet & world bank, 2022)
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22,5 (o9l Olgiee 2 Dype 4]y (V) alal,

Ln AEG = a0+ ol Ln CO2+ a2 Ln AGExp+ a3 Ln ELC+ a4 Ln OILC+ ")
a5 Ln GASC+ a6Ln ARL +a7 Ln GDP+ &t

il IS sl et (GDP) s Lallsl ods 5 (ARL) et 5 arbans (slo e
(Wang, 2022) el ouds 48,5 i 10 g yhassms g 56 0aizlad (lgis 4 53 COp L
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Table (1)Variable
prees Slod
Source Symbol
WDI (S50l ,Yo ¥ N0 Coli Caoud ) (65,9l 009381 (53] AEG
Agriculture value added (constant 2015 US$)
WDI (&5 Osekee) 2S5 L0 co;
CO;, emissions (metric tons)
WDI (‘:")‘)l‘o JS }| do,0) 65)5L25 o C")Ql" uf’)')‘ AGexp

Agricultural raw materials exports (% of merchandise exports)

! World Development Indicators
2 International Energy Agency
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eV Slos
Source Symbol

Electricity use (gWh)

IEA G Osekes) (8 Dliin B s olLc
oil Consumption (ML)

IEA (e D58 2)ekee) (ganbo SIS e GASC

dry natural gas consumption (bcf)
WDI (ise) o5 ) o ARL
Arable land (ha)
WDI (o yel Yo Y210 Coll Cnd ) o alBL 0y GDP

GDP (constant 2015 US$)

T Silil v (49031 3 (ARDL) o2 595 slo 4idg L qemsgi 395 (b

S22 sl 5l pole addllas jo w0 bayiie (lle gy 4 5L S 35505 51 i
G sl 00 o3litul j5kate onl sl (PP) Ty mreled 5 (ADF) Taidly poass JJgh
ool b YL sloolol (e sl aoly aty; G 3525 p (e yges] (ol )0 ho
LLb) o ard 3 (o slaglime 5l ojlel cul (09 35,5 ©jg0 40 5 dulia Sl

b el Bl oo ol 93 Gusite (092
il plo adly Sglite Wl o Sae wily 5 e ligS 0598 50 o piie 136 &Sl 4 axgi L
4By L 5o S 5055 9y 3 b sladelod 5 s sl siitie (e sloalaly 355150 pslate &
Pesaran et al (2001) la.ss ARDL oxiwolaidl g, .09d o oolaiwl (ARDL) x93
“Caye 61 Gy, (nl el oad Wl b st o Ddwaddy 5 (greman alal) ) jslaie 4
ARDL o9, Coje (n s Comsl (S22 (i (slahg) 5503 4 S (5305 sla
-0l 003 1) L 1(0) 51 S5 Byo o puitio o sloalasly (w2 sl 0T 31 oolil L
OBl do o o e il slaalal) awlons Bl 2 09dle (b9, cnl 5o eizmen Cunla
s (Bouznit & Pablo-Romero, 2016) s,ls 0429 o olisS 5 Ly (slaalal) awlxe
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2 Cointegration

3 Augmented Dickey—Fuller

4 Phillips—Perron
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Bg X5_ Aln GDP,_; +y,INAEG,_; + y,InCO2,_; + )

Y3 InAGexp,_; + V4INELC;_;+y5InOILC,_; + Y¢InGASC,_; + y,InARL,_; +
ygInGDP,_; + &

oolaxwl (BIC) "oy 5w 9 (SIC) " 55 19 ((AIC)) SIS (slovo Lol 51 55 g 4dBg sl gl s
o8 oy 5l Pesaran & Shin (1998) lawgs oo Byme (y503] 5l Gudizs ol )0 090 oo
Caond 98 31 JSiite (F) yg03 ol 0lel ] oo ool Lo pusite s e aily yo  Seill
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Saedidy dlaly 050) jao ds 3 Wil ol a5l SaS F o lise ST g w)ls 0gg bliie
Sy dlgzs adeie gl bl o> g0 o F oyl S1.0,5 s, Olg o |y (o psie 5
Ho=¢1 =902 =¢03= 01 =905 =90 =97 =g =0 )
Hi:# @1 # @2 # Q3 #F Qs # Qs # Q6 F @7 F Pg # 0
D9 oo 00l (ECM) Tllas mmead Joe 5l ebieasds oy, Judos g 4525 (g1, aslol yo
Al AEG, = @y + 0, 37_, Al AEG, 1 + @, Y7, AlnC02,_; +
B3 XF_ Aln AGexp,_; + @, X5_| AInELC,_; + @5 X¥_; Aln OILC,_; +
06 X0_ AlnGASCe_y + @, X7, Aln ARL,_; + @ X Aln GDP,_y + 9ECT,_; +
&t
olisS slrazinl,d 4 Bg U By doe 31 oye 4 B i Jolas a0 A YU sl alal) jo
g st polie a5 Sl ECT o 6 @ .0 )lo o Lil Gueaids sloasiul 3 4y bLyg 5 Do
Jows Soeails Jolad Cons s (20 o 42 b GoeolisS ST S5 a8 ams o ol ] loline

9]

03; (o35 Joe sloazinl,d o bl lp olos] Pesaran et al (2001) ol o .09 oo
Brown et al lawg a5 7ol o Slaess gox §F (a0 oz slocygo;] 5l ool b cons

Sy e Jse Sl 4 olen b ass e slpii 1) cuwl ous &1 (1975)

! Akaike information criterion

2 Schwartz information criterion
3 Bayesian information criterion
4 error correction models
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Table (2) Descriptive statistics

LGDP LARL LGASC LOILC LELC AGexp LCO, LAEG
1141 098 323 185 192 019 849 1037 TA“L“
ean
1138 098 332 185 193 016 851  10.38 e
Median
1166 103 388 206 241 058 880  10.64 dierden
Maximum
1115 090 219 153 129 -035 805  10.04 e
Minimum
Joso Sl
015 003 048 015 034 021 024 0.18
Std. Dev.
280 072 243 241 260 161 311 212 RSkl
Jarque-Bera
025 070 030 030 027 045 021 0.35 Jlo!
Probability
44509 3828 126.14 7229 7486 734 33116  404.47 &
um
Source: Research Findings Geod gboaidly txie

o uie dod (ol i 05 o0 4y 092 Jlayi (5051 o (28 ¢l Sl ojlel 4 azgi L
aSams go olis (¥) Jgaz j3 PPy ADF sxly ad; (903l gl il 95 Jloy o5
iy e e (5,05 L5 5 i 53 5 bl o 3 opeb 5 e e s
03931 99 52 @S ol ply wisbga 1) Koo saiz 5 1(0) o picte 5l sz sl 4 4z g L
] glo ke (s oeails g SoteolisS slaalad, oy sl |, ARDL. Jaws 5l eali

aoly aday go3T (V) Jgus
Table (3) Unit Root Test

092 easled 9>lg Al (yge5) Al orond o8 (S0 axlg adsy (y905)
PP unit root test ADF unit root test Lo yuxito
PERH Jolas pnss w0 PEN Jolas oyt b Variables
Result 1st difference At level Result 1st difference At level
1 (1) -9.47%%* -2.50 1 (1) -6.80*** -2.79 LAEG
I (1) -8.48%** -1.46 I (1) -8.48%** -1.69 LCO,

(1) -5.45%** -2.1 1(1) -5.14*** -2.51 LGexp
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Table (3) Unit Root Test

097 et 9l 4ty ) (905 Bl pens g (Koo 9y ady (965
PP unit root test ADF unit root test > 5o
A Jolas s b y PR Jol&s s o o Variables
Result 1st difference At level Result 1st difference At level
(1) -9.36*** -2.01 1(1) -6.58*** -2.02 LELC
(1) -8.19%** -2.81 1(1) -6.48*** -2.87 LOILC
I (0) -6.15%** -3.67*** 1 (0) -6.009*** -5.2%** LGASC
(1) 6.82*** -2.57 1 (1) -6.81*** -2.56 LARL
I (1) 5.95%** -0.78 I (1) -5.95%** 2.73 LGDP

Ao, Ve g0 ) maw o e Jme ol 5 ay s g e e
**x ** and * indicate level of significance at (1%), (5%), and (10%), respectively
Source: Research Findings Gaiod slaaidly txce

AIC, SC, HQ (slac,lel ;I oolizwl b args addy ,Lais 5lel ,o rvae ooy glaakuly guls

dongp 4By il (F) Jguar
Table (4) Lag order selection criteria
HQ sC AIC FPE LR Log L Lag
-5.394 -5.227 -5.486 1.67E-10 NA 110.239 0
-12.204 -10.039 -13.400 7.25E-14 31.046 332.609 1
-13.409 -12.243 -14.053  3.26e-14 324.316 309.013 2
-11.981 -8.816 -13.729  7.94E-14 42.244 374.853 3

Source: Research Findings Geod gboaidly txie
a8y Jlods (ol ply all o aasdg 300 5l yieS g0 addg yo Lmo)LoT ) olie aSG1 4 4z g3l
il w2 oy sl ARDL Wby O}A)’TF 6o)uT@m Al Ol 90wy ol jo A
sl 0l (5135 (B) Jgaz jo Jaw sld pxie o Dol
Wil (03T (8) Jguzr
Table (5) Bounds Test

S sl

ORI o)) 6l tne gl Critical Value Bounds
Test Statistic Value Significance Ol S YU s
10 Bound 11 Bound
10% 2.08 3
- 5% 2.39 3.38
F-statistic 5.24 2 5% 27 373
1% 3.06 4.15

Source: Research Findings G580 slaadly saie
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o33! Vb &l Sl glagliee 1YL Jgaz jo 00 (3,155 F ojlol lee aSl a4y azgi b
3390 G yeite ot (SELI0R 3555 5 (shee o 5 alpls vl 255 ARDL wil
ARDL &y (59051 5l ool 3910 sloaidly anl (6l mizron ol Slgss atdpdy (o)
—Ogeilmgr (Siililen 9,55, gl 20,5 olitul uilagr (Sl e (5051 5l (o2 02!
Gl Lo trace (gLl clopysm;] 51 ooliasl b censl o0 a5l (B) Jsaz 10 45 _wonkasy>
3o s o Soeasds alal) 15 (059 sbdl e o i) Maximum eigenvalue test 4
Sl b st o Goeaids  Sililes wism 0929 DLl ey aiS e 0l ) ol
LCO2, LAGexp, LELC, LOILC, LGASC, (gl yuicie sowolisS g cawails (sla g a5 il
w2355 oo ARDL g, 5l oolial b ol il 5o (53,5LaS i 03958 5,1 2 LARL, LGDP

S ol gS g Wawasdy s ygl
ol o 45 awoligS g awails slao gl ARDL (gjldon gl bl s sase 5>l 5l e
3 5 G sl 00 5l 8 By (sla s3SIl s polie 4 Ly (sl Lol 5 (g o txe
S5o9tiS 03938 5yl GDPy oS 5 mhans «65,9l88” Slpole €Oz jlasil (ol
oy (Prob) Jlas! il ulsl 5 swenad (p] 058 o0 0dslice (V) Jguz 10 g dwlxs
a0 o e (531 lsie 100 5l oS Jlaiml 5l b 6 S 51 g el oo 331

g o a28,5
Crilrger (SLildl o2 (303l (F) Jour
Table (6) Johansen cointegration test
o513 Lol 305l PIRYSS ]
Maximum eigenvalue statistic Unrestricted Cointegration Rank Test (Trace)
Max- Sho (55
P - : Trace . R 150 slass
rob. 5%CV  Eigen  Eigenvalue Prob. 5%CV o -, Eigenvalue Saldl ol
Statistic Hypothesized
No. of CE(s)
0.00 5843 122.68 0.96 0.00 197.37 349.02 0.96 ’b’\f NS
one
0.00 5236 61.66 0.81 0.00 159.53 226.34 0.81 S Sl
At most 1
000 4623 5733 079 000 12562 16468  0.79 5 Sl
At most 2
0.01 40.07 43.86 0.69 0.01 9575 107.36 0.69 aaBalng
At most 3
0.40 3387 24.77 0.49 0.14  69.82 63.49 0.49 Moz Al

At most 4
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Table (6) Johansen cointegration test

0319 GBI 39031 Alogesl
Maximum eigenvalue statistic Unrestricted Cointegration Rank Test (Trace)
Max- Sro (55
Prob. 5%CV  Eigen  Eigenvalue Prob. 5%CV S-trartéilgteic Eigenvalue — Xolsl ool sl

Statistic Hypothesized

No. of CE(s)

0.25 2758 2143 0.44 0.27 47.86 38.72 0.44 A
At most 5

0.62 2113 11.24 0.26 0.61 29.79 17.28 0.26 o S
At most 6

0.61 14.26 6.01 0.15 0.69 15.49 6.037 0.15 e Sl
At most 7

Source: Research Findings G0 claadly txce

S (e jlasms o35 sanled) COz Ll a5 amo oo (lis BawelisS (slas gl gl
toylel g ol /00 5l e prite cpl Jloil (55l 15 s AEG 5 95 B 5 aie
oS el jo e,y SO il A e ol 4 cwl Jga Tl 555 0ald aulxe
SawolisS 10 (65,9LaS 005338 i3l (Guo 00 ¥V als b g BB b a4 oSl
$5 30 B Bran g (6)ekiS Ol olo culs Jlam! o)l ke aSul a4y az g5 b .l of oo
6@00)5‘)5 d]ﬁéﬁ).ﬂMM )‘Jf).:‘ ul).:‘AEG O olssf)o U"‘)"L"’ 6ML6A RN )‘
S 5ysbar ) 4z g JB e o pire T (65,5LiS 009381 03,1 5 e oBsS o 5 S
b 35 B ran .l ol o AEG (gouo,0 < /YY) ioli8l LOILC o om0 G il
RARSRPSTR T SIS IS [P g NERCHCIN IR WARSEYL § & SN SO HCIRVN X g

S sme g Cudie DawolisS Yl S ) adaw a5 weo oo lis oen laadl Lol ools
AEG , 425 JB e olisS cuin Hil 3 ol (Il adsi o s AEG 5 as o < [YFY
4, GASC 4 OILC ARL GDP CO2 ,Lizil g, ol 5l .l ool lis wsyo -/ )...,l., L

Wgdos (Brre Glrl 65)5LaS 00933l (13)) DaeelisS slas e lgae
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Table (7) Long-run and short-run estimates

Ol cl;ss 0)9])4'
Short run estimation

Jlas! toll oo Bl el los 5 it
Prob. t-Statistic Std. Error Coefficient Variable
0.002 3.472 0.147 0.509 LAEG (-1)
0.007 2.968 0.127 0.377 LAEG (-2)
0.035 -2.233 0.168 -0.375 LCO,
0.105 1.687 0.048 0.080 LAGexp
0.757 0.313 0.119 0.037 LELC
0.012 2.716 0.144 0.391 LOILC
0.003 3.356 0.073 0.244 LGASC
0.051 0.794 0.330 0.262 LARL
0.006 3.052 0.133 0.406 LGDP
0.000 -4.709 0.157 -0.743 CointEq (-1)
Sae aily 0,40
Long run estimation
0.110 -1.660 0.186 -0.309 L CO,
0.000 4.705 0.024 0.115 L AGexp
0.780 -0.282 0.141 -0.040 LELC
0.014 2.656 0.188 0.499 LOILC
0.001 3.863 0.072 0.278 L GASC
0.435 1.984 0.155 0.308 L ARL
0.014 2.652 0.134 0.356 L GDP
0.001 3.667 1.525 5.592 C
Source: Research Findings Geiod gboaidly txie

SN AEG 5 5l s Bawails j31CO, Lal aS sas o oylid Gaeasdy slas jl s zls
el 00l Jga b5 S 00 dumla tojlo] g el 0.05 51 jiis oo po Jlois! o5, 15
AEG )5 (gysi g2 b 28 BB jsb 4 aSTien 0,8 JLactl jo posd &5 pmo cpl &
ol g loline 55 (655laS 009381 (35,1 2 (65,5LeS Dl polo Jl s ol o e iy o
Saedids 0 AEG gao 0 /W0 iolidl cel e ol e jo (o8l as o SO g el

FB sk @ 55 (65,9lieS 0938l (3] ClS ) ey G Bpas Goe sily Sl ogd e
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00l 0.05 3l 25,5 e 90 (pl ELC olpo Jleszl (o3)) Gliwe 15 c0ais coll oo
2oty BB Sae oy Sl s gl gle o0 ygl 3 B ran ed co 0, Sl cpl ol by ccal
Ol il Sude (65,5LiS 00438l 53,1 5 OILC o olisS Sl aisle I ol o )ls AEG
el ol jad e w0 AEG (oo )0 /TR Lil38I L OILC vsjo SO ioli8l oS e
(b 5 Bran ooy Sy il g 0yls AEG  iie S wow aily 4o GASC
AL adg oyl JLs 4]y Soweasds ;o (65,5l 03438 5, (gauo e IYVA L sl
Ol cnl SIS AEG 5 s ,ls dme 5 Sae oty cuie 3 wo s /Y0P 3G L s LS
AL adgs gy cpl 51l sie adayly o wily ;0 AEG g goladl wi ) a5 caline
SoosisS iy Olore 4 sk S 5 (S sleos 9l 8 B pan (55 5laS Dl sl (LS
2 e memal o po (rigred Wgyee sled @ (lnl (65,0LaS 03938 33 Daeails v
OS5l (sl dige S p oims (i ice o cpl el (i B0y G ()l g ha
ol aoyo YT 0500 U Ly a5 0,90 G (b alSs SO 51 g el bgy Jow jo Jobs
D s

reid glyges]

ARDL Jae i3l 9l sly il oo samlice B (A) Jgoz 1o canseis slacyge;l gl
JS 51 RESET RAMSEY (y505] ¢ Slusal sy 51,0 ARCH (y5051 51 zgss ol 5o
loal ol suis ool b ju  Sinoad (cwy 0 lp 6805 Ligp 3ey] 5 @b Can o
Sl 0als (B3l sy 4 ARDL Juw a5 020 o Lis (A) Jgaz 0 ioghy o)

Sesl ol Sl (V) IS o Slaspo Slaood oz 3 (o202 gox Slopses] @l (eizes
5 &Slyz ailge sl Gy Jsbo 55 (g cnl o eolital 3550 (6551 (sladzeinl b oS
aS o,ls Caedl Sz ol 5l lasiul 3 (gl ad sl 13 s o iy bl oy 0050t
Lol Gligobol L g setne (Ssliw Sladelos 5 (oain Sln e v e LA

raiid sgygesl (A) Jgur
Table (8) Diagnostic tests

Jlezs ] Y
Prob Statistic Test
0.000*** 242.89 F-statistic
0.18 1.8 Breusch-Godfrey Serial Correlation LM Test
0.2 1.7 Heteroskedasticity Test: ARCH

0.52 1.28 Jarque—Bera
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Table (8) Diagnostic tests

Jlez>| o)Ll 095!
Prob Statistic Test
0.51 0.43 Ramsey RESET test
0.98 R-squared
2.14 DW statistics
Sk CUSUM and SUSUM square
Stable
Source: Research Findings i) slaaidly rxie
18 14
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1.0
5 08
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0.0
-10 4 0.2
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“£ - T 9% 98 00 02 04 D06 08 10 12 14 16 18
1
| —— CUSUM of Squares ----- 5% Significance |
\ — CUsUM —— 5% S\gmﬁcance|
Fig (2) CUSUM & CUSUM of Squares Olrosd o 9 (2o @02 g0 (V) S
Test la yo

G5 Al g Cony
Sl 38 5 YA BVAA Jlo 5l ale YA Slej 0,90 sleesls (5y910,5 b sy ol
oo 4 1) 55y5laS Slpslo 5 CO2 jLicil coanb 55 5 5 (5 sboos 53 S e
55 Jelo 5 i ol Gt o393 35 53 2 (ARL 5 GDP) JiS sla i
5 &5 adliym (U3 6,155,5 « WDI osls sloolSoL 51 oo (55510,5 455l slaosls
GaeolisS g awaids glvalal, obj,l jshie 4 ARDL (g5le Jow 5l eolaiwl b ol ol Lol 55 50

30 Gyl Brae a5 0l atine Gudod cpl Ho Sl Jlou (s Oy90 SO pxle
Sde aily g Dae olisS o IRl AEG 5 i a5 LB 5L 6l)ls GASC 4 OILC _JB
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Al-Mulali and Sab (2012), Lee and Chang (2007) sleaidl b iwgh ol guls acis
ool 5 puiians bLS )| 5 3 b oy el 155 0,08 Slsen Tang and Tan (2015)
@S b ol b aianls wST (65,0l 039381 (5551 5 (9000 b 53,31 B pe 4255 BB
2 s R s Olnl 65)sleS 25w )0 G ) eoliiul a5 cnl ool lis gl
(2001) slo sy s b ol cpl auS ool o] Sae 0lgS jo &5 g o il jo 4 AEG
L 55l Ageel and Butt (2019) 5 Asghar (2008) Ozturk (2010), Chandio et al

alize sl idn o golatdl b (598 ouisS St Ol @ ) ELC oo o (0l 25
o) 9 o O30 ddlaie )0 Dol 4y Sl (Ses ol gy sloatdly A8 aLls e
35 5 5 sleos51,8) 65 eloil Sus B pan 3l 105 09 0l G 5 05 g By
Ol gl el i bass il cnl g Oyl Jds & ol pl wiile (3o 525 o (b
S3u8LaS i 03938 35 p (s JB Sl sl (Sas B0 Sras o5 Sl (e
od g8 Brae SeS tagh (Jl plball aile be)eiS Ko b awglie ;o oyl
B olisS 5 Saeaily 1> Gl AEG g 38,3 sl Jule lsis a1y pres §5 5 2
Amogh Ghimire (2021), Bianco (2018), Chandio et  slaaisl L gl ol as ols las
oyl p AGEXP SIL adal) jo bl oLl Slg>es al (2019), Faridi and Murtaza (2013)
=y JB Soe oS Sl e 55,5l Dljolo ax S1as ols las olul (65,9laS 00938l
ot by 0o oo a3l amarly (3 1, 8 65,5LES 03958l 5,1 Lel S s ol AEG
Gleadl b bl cpl 09l co Dowaily )0 AEG ogups 4y jouie ai8lbogue (55 5les ol ols
Gilbert et al (2013), Verter and Bec¢varova (2016), Ojo et al (2014), Sertoglu et al
Jlacslaz ST as ols flas cpzmen igh ol ol i guwen (2017), ljirshar (2015)
195545 AEG Lol S oo olom] (55,5028 055380 [33,)) 1 stzss B e wily 31 CO;
Xiong et al (2016a), aule oloow,y b aub 5l a5 5,18 o ite ,5b SowolisS
310 5550 0,42 Zhangwei and Xungangb (2011), Han et al (2018), Xiong et al (2016b)
s BB nlpls wiies o035 (S 60,5 5 6,k Colem 5l baisl (pl den g, n)
aaly (5551 By 05, Cely (55,05 solatdl Giul3l sl e ogdse Sl bl 5
Sodel Cawsds s sliwly ;o g 0925 (I b sl (65,3LiS drwgs p Aol slos 45 ol
L2l oy lecwlie aile glacala ¢l 0gdoe sleriny ogn 2l
G Tl s 5 Siolo jeel 6l cnmlio s LIS (glo) sl Lo slmy! ¢ Sl slos sl
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(535 St 0l 32 59381 055 o1 51 (G3U Glaplj g ol 5 €02 il el 4y i
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ooliinl bogdh (1l 5o (65,5LaS 00381 5] 0aiiS (el SlaJele 025 b B2k
saalss 506 ol jo OLISCaslow (2Ll g (w2 orl Jelod g 42525 5 5l sleogesa, S
Slple Gy s b S5 (8 slaosysl®) 655l Spae it oSS e Sy
b ole ol poee (38 S50 bos,S Sp0 5588 ARG @ cond | (golail w5 (5,5l88
Sl 12l 5 drng (Sl 6 e Sandae 5o OLIS il ()l (65 ,5LaS 00938) 3551

S o0 5B $5)9laS A 4 bgaye sla

b 2w

Ahmed, V., Zeshan, M., 2014. Decomposing change in energy consumption of the
agricultural sector in Pakistan. Agr. South: J. Political Economy. 3 (3), 369—402.

Alam, M.J., Begum, LA., Buysse, J., Van Huylenbroeck, G., 2012. Energy
consumption, carbon emissions and economic growth nexus in Bangladesh:
Cointegration and dynamic causality analysis. Energy Policy 45, 217-225.

Aleemran, R and Aleemran, Ali. 2021. The Economic Factors Affecting the Value
Added of Iran’s Agricultural Sector. Agricultural Economics Research. 13(1):
191-206. (In Farsi)



YO...ows ) o g 55 S8

Al-Mulali, U., Sab, C.N.B.C, 2012. The impact of energy consumption and CO2
emission on the economic growth and financial development in the Sub-Saharan
African countries. Energy. 39 (1), 180-186.

Annual Energy Balance Sheet, 2001e16. Energy Consumption: Office of Planning

and Macroeconomics of Electricity and Energy. Ministry of Power, Iran

Ageel, A., Butt, M.S., 2001. The relationship between energy consumption and
economic growth in Pakistan. Asia-Pacific Develop. J. 8 (2), 101-110.

Asghar, Z., 2008. Energy-GDP relationship: a causal analysis for the five countries
of South Asia. Appl. Econometr. Int. Develop. 8 (1).

Bianco, V., 2018. Analysis of natural gas consumption in the Italian agricultural
sector. Cifrovizaci agropromyxlennogo kompleksa 31, No..

Bostanabad, R and Salehi Kamroudi, M. (2020). Factors Affecting the Growth of
Iran's Agricultural Sector: Applying the Bayesian Model Averaging Approach.
Iranian Journal of Agricultural Economics and Development Research. 51(3):
451-467. (In Farsi)

Bouznit, M., Pablo-Romero, M., 2016. CO2 emissions and economic growth in
Algeria. Journal of Energy Policy, Vol. 96, pp. 93-104.

Brown, R.L., Durbin, J., Evans, J.M.,1975. Techniques for testing the constancy of
regression relationships over time. Journal of the Royal Statistical Society. Series
B (Methodological), Vol. 37(2), pp. 149-192.

Cervantes-Godoy, D., Dewbre, J., 2010. Economic Importance of Agriculture for
Poverty Reduction.

Chandio, A.A., Jiang, Y., Rehman, A., 2019. Energy consumption and agricultural
economic growth in Pakistan: is there a nexus? Int. J. Energy Sector Manage. 13
(3), 597-609.

Faridi, M.Z., Murtaza, G., 2013. Disaggregate energy consumption, agricultural
output and economic growth in Pakistan. Pakistan Develop. Rev.493-514.

Gebbers, R., Adamchuk, V.1., 2010. Precision agriculture and food security. Science
327 (5967), 828-831.

Gilbert, N.A., Linyong, S.G., Divine, G.M., 2013. Impact of agricultural export on
economic growth in Cameroon: Case of banana, coffee and cocoa.Int. J. Bus.
Manage. Rev. 1 (1), 44-71.

Han, H., Zhong, Z., Guo, Y., Xi, F., Liu, S., 2018. Coupling and decoupling effects
of agricultural carbon emissions in China and their driving factors. Environ. Sci.
Pollut. Res. 25 (25), 25280-25293.

ljirshar, V.U., 2015. The empirical analysis of agricultural exports and economic
growth in Nigeria. J. Develop. Agricult. Economics 7 (3), 113-122.

Izuchukwu, 0.-0., 2011. Analysis of the contribution of agricultural sector on the
Nigerian economic development. World Rev. Bus. Res. 1 (1), 191-200.

Kuznets, S., Murphy, J.T., 1966. Modern Economic Growth: Rate, Structure, and
Spread vol. 2 Yale University Press, New Haven.



PFoTIY osbas/ 1Y A/ (6 359lis” Slaidl Y

Lee, C.-C., Chang, C.-P., 2007. The impact of energy consumption on economic
growth: Evidence from linear and nonlinear models in Taiwan. Energy 32 (12),
2282-2294.

Lotfalipour, M.R. Azarinfar, Y & Mohammadzadeh, R. 2012. The impact of
government expenditure on the overall economic growth and the growth of the
Agricultural Sector in Iran Economic Growth in Iran. Agricultural Economics &
Development, 26(2), 86-96. (In Farsi)

Luo, Y., Long, X., Wu, C., Zhang, J., 2017. Decoupling CO2 emissions from
economic growth in agricultural sector across 30 Chinese provinces from 1997 to
2014. J. Cleaner Prod. 159, 220-228.

Mirjat, N.H., Uqaili, M.A., Harijan, K., Valasai, G.D., Shaikh, F., Waris, M., 2017.
A review of energy and power planning and policies of Pakistan Renew. Sustain.

Energy Rev. 79, 110-127.

Murthy, K.R., Raju, M.R., 2009. Analysis on electrical energy consumption of
agricultural sector in Indian context. ARPN J. Eng. Appl. Sci. 4 (2), 6-9.

Ojo, E.J., Awe, 1., Ogunjobi, J.0O., 2014. Agricultural export and economic growth
in Nigeria: A multivariate Johansen cointegration analysis. Int. J. Arts Commerce
3 (3), 89-98.

Ozturk, 1., 2010. A literature survey on energy—growth nexus. Energy Policy 38 (1),
340-349.

Pesaran, M.H., Shin, Y., 1998. An autoregressive distributed-lag modelling
approach to cointegration analysis. Econom. Soc. Monogr. 31, 371-413.

Pesaran, M.H., Shin, Y., Smith, R.J., 2001. Bounds testing approaches to the analysis
of level relationships. J. Appl. Econometrics 16 (3), 289-326.

Qureshi, M.I., Awan, U., Arshad, Z., Rasli, A.M., Zaman, K., Khan, F., 2016.
Dynamic linkages among energy consumption, air pollution, greenhouse gas
emissions and agricultural production in Pakistan: sustainable agriculture key to
policy success. Nat. Hazards 84 (1), 367-381.

Rehman, A., Deyuan, Z., 2018. Pakistan’s energy scenario: a forecast of commercial
energy consumption and supply from different sources through 2030. Energy,
Sustain. Soc. 8 (1), 26.

Riaz, T., Stern, N.H., 1984. Pakistan: Energy consumption and economic growth
[with comments]. Pakistan Develop. Rev. 23 (2/3), 431-456.

Satari Yuzbashkandi, S., Mehrjo, A., 2020. Towards agricultural demand for the
main energy carries in Iran: application of linear approximate ideal demand
system (LA-AIDS) analysis. Journal of the Saudi Society of Agricultural
Sciences. https;: doi.org/10.1016/j.jssas.2020.02.001.

Sertoglu, K., Ugural, S., Bekun, F.V., 2017. The contribution of agricultural sector
on economic growth of Nigeria. Int. J. Economics Financial .7 (1).

Soleimaninejad, S. Dourandish, A. & Nikoukar, A. (2016). Identification of
Economic and Climatic Factors Affecting the Agricultural Sector in Iran. The



YY.cws ) ome o 55 08

10th Biennial Conference of Iran’s Agricultural Economics, May, 2016. Shahid
Bahonar University of Kerman, Iran. (In Farsi)

Statistical Center of Iran. (2022). Statistical Year Book, Annual GDP.

Tang, C.F., Tan, B.W., 2015. The impact of energy consumption, income and foreign
direct investment on carbon dioxide emissions in Vietnam. Energy 79, 447-454.

Verter, N., Be¢varova, V., 2016. The impact of agricultural exports on economic
growth in Nigeria. Acta Univ. Agricult. Silvicult. Mendelianae Brunensis 64 (2),
691-700.

Wang, H. 2022. Role of environmental degradation and energy use for agricultural
economic growth: Sustainable implications based on ARDL estimation.
Environmental Technology & Innovation. 25, 102028.

World Bank, 2022. Agriculture, forestry, and fishing, value added (% of GDP).
Available at: https://data.worldbank.org/indicator/NV.AGR.TOTL.ZS.

Xiong, C., Yang, D., Huo, J., Zhao, Y., 2016a. The relationship between agricultural
carbon emissions and agricultural economic growth and policy recommendations
of a low-carbon agriculture economy. Polish J. Environ. Stud. 25 (5).

Xiong, C., Yang, D., Huo, J., Zhao, Y., 2016a. The relationship between agricultural
carbon emissions and agricultural economic growth and policy recommendations
of a low-carbon agriculture economy. Polish J. Environ. Stud. 25 (5).

Xiong, C., Yang, D., Xia, F., Huo, J., 2016b. Changes in agricultural carbon
emissions and factors that influence agricultural carbon emissions based on
different stages in Xinjiang, China. Sci. Rep. 6 (36912).

Zhang, L., Pang, J., Chen, X., Lu, Z., 2019. Carbon emissions, energy consumption
and economic growth: Evidence from the agricultural sector of China’s main
grain-producing areas. Sci. Total Environ. 665, 1017-1025.

Zhangwei, L., Xungangb, Z., 2011. Study on relationship between Sichuan
agricultural carbon dioxide emissions and agricultural economic growth Energy

Procedia 5, 1073-1077.

Taheri, F and Mousavi, S.N., 2010. Analyzing the Role of Energy in the Iranian
Agricultural Sector. Agricultural Economic Research. 6(2), 45-60.

Khalili, S and Ghahremanzadeh, M., 2017. Study the Theory of Export-Led Growth
in the Agriculture Sector in Iran: Evidence from Structural VAR Model (SVAR)
and Directed Acyclic Graphs (DAG). Agricultural Economics. 10(4), 81-99.

Bakhshi, P., Raheli, H and Ghahremanzadeh, M., 2016. The Impact of Oil Revenue
Shocks and Exchange Rate Volatility on the Growth of the Agricultural Sector in
Iran. Agricultural Economic Research. 31(8):101-122.

Yousaf Raza, M., Rongxin, Wu and Bogiang, Lin., 2023. A decoupling process of
Pakistan’s agriculture sector: Insights from energy and economic perspectives.
Energy. 263.

Makun, K., 2015. Cointegration relationship between economic growth, export and
electricity consumption: Evidence from Fiji. Adv. Energy 2, 1-7.



https://data.worldbank.org/indicator/NV.AGR.TOTL.ZS

PFoTIY o3loi/ 1Y A/ (63 59Las” Slaudl YA

Sultan, R., 2012. An econometric study of economic growth, energy and exports in
mauritius: implications for trade and climate policy. Int. J. Energy Econ. Policy
2, 225-2317.

Stern, D.I., 1993. Energy use and economic growth in the USA: A multivariate
approach. Energy Econ. 15, 137-150.

Mishra, P.K., 2011. The dynamics of relationship between exports and economic
growth in India. Int. J. Econ. Sci. Appl. Res. 4, 53-70.

Raeeni, A.A., Hosseini, S and Moghaddasi, R., 2019. How energy consumption is
related to agricultural growth and export: An econometric analysis on Iranian
data. Energy Reports.5, 50-53



Doi: 10.22034/1AES.2023.1971181.1955

Agricultural Economics/VVolume 17/1ssue 2/1402

Role of environmental degradation and energy consumption
in agricultural economic growth: empirical evidence from
Iran
Abolfazl Deylami, Ramtin Joolaie'

Received: 22 Oct.2022 Accepted:15 April.2023

Extended Abstract

Introduction: Although the economic growth of Iran is not completely
reliant on agricultural production but has been one of the most prominent
drivers of the economy of Iran. Without removing the obstacles to
development in this sector, it cannot be expected that other economic sectors
of the country will achieve development. Since the development of the
agricultural sector inevitably leads to the massive consumption of energy, this
study aims to investigate the effects of oil derivatives consumption (OILC),
electricity consumption (ELC), gas consumption (GASC), CO2 emissions,
and agricultural exports (AGexp) on agricultural economic growth (AEG) in
Iran.

Materials and Method: In this regard, the time-series data from 1980 to
2018 was used to analyze the short-run and long-run relationships among
studied variables using Autoregressive distributed lag (ARDL) modeling and
different tests associated with it.

Results and discussion: The ARDL model results indicate that GASC and
OILC positively affect AEG in the long run, while CO; has a negative effect
in the short run. Additionally, AGEX and ELC do not significantly affect the
dependent variable. Further results show that AGexp, OILC, and GASC
increase AGE by 0.115%, 0.499%, and 0.278%, respectively, in the long run,
while CO2 and ELC do not significantly affect AGE.

Suggestion: Implementing policies such as Customization of production
according to global standards, creating efficient and appropriate
administrative structures for export affairs, and investing export earnings in
the agricultural sector can be of interest to policymakers. On the other hand,
considering that the most influential factor preventing energy consumption in
the agricultural sector is the reduction of the cultivated area, applying policies
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that simultaneously reduce the cultivated area and increase productivity can
achieve environmental goals and agricultural development to help.
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