Journal of Agricultural Economics and Development
Vol. 34, No. 2, Summer 2020, p. 223-238

G39LaS Azuwgi g slaidl a yis
YYY-YYA . e A¥A] Lol (¥ o)lels ¥F ol

u&h‘,}:—w Jlae

Ol 53kl sy ol i 1

Y osly BATE ol Sl ,n)
WY/ 2V /8 18 )3 b

CXVCCS

Cgonl do dngi Ly ged dnlss danlas )Ll sladely bl dewgi Jbsyo (gloyauiS 0 9ds paldl puuss wsil glaans y a0 o il Al

sy S5 085 655 5l pokaie l (sl 0855 Cpgo il oabaBl 0y gy ensy cul 1 il Bua b adllae (el e claselyy
2L By w8l s Sl e Wb edlatel VWA= IYAD 0)90 (Slojm s (slaodls I adllas CBaa 4 sbicwnd jolatedy .05 oalatw! low

Jolis aylous ;500 glgil (508 aloyus o (938) by Jdo 10 bl oo oyl dnya 5wl )lud ol 3 a8 Wb o)l Ay Jae o oL b ol
Ol 4 Mg g5 0 ] ‘Lf’) OSbe il ol 8 ol ds s G sl a0l LS gols b bld o Jastecaw j 5 (eloin ] o Sl alo pu
Ao o[+ A=+/18 3gi 3 Bdos g5 & oaiiSStelune puito (ke Ol3ieds (S diloyw & Cond g5 (S b ialS o3 0-5/F
s s oo il yw cosslue Lol el canday +/+¥=+/oA cloin] aloyw gly g /e ¥=+/+5 Sludl arloyu cly Jblse asely .

20,5 5l ylog 15k adls cute Sl Ll 34 (gylel Cosenl 38 oolaidl Wiy 5 2B IS Aoy ST 395 Cocanl

o=l ds arwg Sl pd (glayadS (FY) dwp Sl JBb 2B
Syl a3 1551 (65 sl (65l by o I
odcld u_sl )‘ p (.)I)-" (Y‘A) A_i)J)JJJL,u_Mj U.:]?_b?t.j L_J]).u&’
2 Ol 9308 20> Av 5l i Lo 5 oS (ol 019 Cans (i
dgde oyl 33 (Sl lawgio 50yl )8 Shisdes ¢ S ddlais
2 ob bwgie powSy | 58yl (pl o Canl jia oo YO
Ol 9 el s Jleas] @l 31L(AY) ol (o oo AZ+) Lid
w8l 5 50 colgs YL ol g Sagll ialiél da ylégbs
il d L s dn i gl o s 5 s 5Ls
9 L8l g9 g (b @lio 5 () £55 bl (S
2 «539MS (i 2 0938 waldl ps U (VA) 8L oo b sl
o Gl ol ol Cuenl Bl a5 olp! oolaidl A,
Olalllas dogi sdas a5 Jbopd sl lpl (golaidl Wi, 0uiiSls o
Lol sl 0392 35yt (65)9liS (350 59y 2 el a5 J1 Jelosr
2 EigliS GiS e G & dr g b dnugi Sl (gl )9S 5
28 ) U coos cnda Wl e (eolaidl ws, olasl S

Q54, 013, 047, R11 :JEL guwaib
Slow Ay Jdo cdsloyus clod ouldl yoss 1 g0S” gLd2]1g

dodbo

< 298 o0 G (ol Cundg )3 S B9 2 &) ol i
ol s 3 st b Sk polie > s 32,
0393 sl g9 3l plslis LB ()lel claggesl sk 4)
Jold G ya pl ol sl (St b amd G Vgese) (pme o)
bolgd (b ©)gods olgs loj Jobo 53 0313¢) waldl s 95 2
e sallye 93 lgiedr ()l 5 lod et (YY) 258 0y SIS
g o e ol i
3 S ol @aldl s 31 090l 03208 il & 25 L
48 2550 3k gt 08 (el Sl (e
OeejoyS sled il EL(FF) 3, Jlis 4 oaladl sux lasaly
oA g asp YV U Joleo (J)lud L olS lo a2 ¥V 1
430 & Gill (p) & (Sy90)d 9 392 ales olpen Sl (JB1
Mo aod Vo b ol (oolasl O jlud cul (Koo oy 31,5 5l

6 5y9biiS dlaidl 09,5 Hboliwl g 0l (wlidh)lS (goomitily i iy =Y g )
)‘)..M: olXusls
(Email: zakariafarajzadeh@gmail.com  :Jsue ssiu s —*)

DOI: 10.22067/jead2.v34i2.86135


https://jead.um.ac.ir/user/viewProfile/author/169269
https://jead.um.ac.ir/user/viewProfile/author/169268
mailto:zakariafarajzadeh@gmail.com-

IPAQ Ll oY o5louds FF ol ((6559LiS arwg g oladl &y s YYY

Olalllas ol jd .cuol 428 )5 g0 dilop glasl (9 1 (g5 i
Ly Jao jl eolatnl b wuldl o 31 oo a4y a8 Ly yiisd §3 dgdme
ol 045 0Ll cdilazd sy SuwMS'45

Jl_: 9 )_wlSvlS gd)l_a.a.’i..él Ay g Ls:‘}tbgui ub.a.w adllao 0
ol i Syl b dunlio )3 1) wulBl s puditane e il 31 (YR)
My pials ol 5 S &ly 235 2b5)l S
Ol 489S oo s )Slop (2Rl 4y xie muldl o ) 3L
599 allls ) izem 03,5 e 00 t] )3 Wy el e
Sy o i 3 Lo yilidl ol lis ol (YVF) )y Se
ot aldlllas ol ayls Lig)l apsbos] g sascie <YL (goliasdl
sy 315 51 15l Cmt] o ol s laraly Jise J o5 ]
aS ol o o958l adllas opl jd ldagi ye5 )0 edlitul 350 (oS
2l 35 )8 ang )50 Lod e 515k ) wuldl s oy
A5 0yl Judow so a0 (oolasBl Wiy ouiiS pus Jolse

53 o oyt 53 Bl s Sl (sl i 3D
5 el sluil ( 538 wloyw Jold (glasloyuw (sl yuxio
ls 2y 2559 (6oL cldllas (odliaidl i) oo
).ul_: S id diloya (639390 45 3> L5 (YY) (odblolis axlllas
(M) ohbSen 5 03liz 3 izen 2 (3laibl Ay p (o
W= IV gl alaBl 3 1y (S5 dle o 4 G A5 S
il 03 (V) 5550 5 91 e digad 29l s diopd
(8F) 90 adllan gl .153,S 3590 5 o yd YA = YEIV 1) (S50
035 2 ) (it oy 4o Cod Jo5ind (23]l 405 5
5l aestly )3 (F) o) Lad 5 (oled] ppin o 3,S5 w0l gt
g e ) glpl eoladl 13 2 (S5 sladiloyw catlil il
L3505 Dbl 5 xe

Laasil ' slusl aloyw jogad 5 Sob dlopw AW,
2 Ead gl o=l e cp S bl e (63b; Golas gl
(OA) st g (s Sl lgiedy .l odlitnl 3)50 (slo ol
Ly o Melds Joans sla Jlw (SusTy (ilial bwoly ol
(V0) dlpaier 5 ole unpn Gl 03)S g ials ool
25U JELs LS 9y (igal (sl Sl 45 Sty domis ol &
56 (F) ol en 5 sl o)y olpl (oolaidl W) p jboline 9 Cote
1y Ly sl g plad ploe e oy Sl > 2l ol
(VO) (gygm addllas ol o8 ldlllae M5 15 551> 3959 (solaidl
o ol (e3luail asy p  Slasl oy 8l a8 oy oL

4 294 o0 43S S (59,5 Oylae £liy] sl bjgel 6955m 4 Sl Alopus -
Sl (e a Gldl loy 33,5 oo LS (5555 5p50 0 I8N sl
1503950 o ygmo ds 1y 51y 8l 233l 5 Ades ya8 o cawl o8l luaST sla S Ulgs

(F0) am> o il

39y 0 Lol sluazdl 1S 5 as’ Jbs 3 (V) cunl H38 515 Slae
(YA 9 ¥) 258 dplopu Sl ialjil co g

slapsio jo @ Bl ) ss 131 oLoj)lely ) Hls (p Fere
0ol ol by mols playuiio b pusio 4y 8l Cuwd ¢ g0l
il gl lme e S pgbods sl odizey 5 (saniy
5 Caolas glapadls oLl ae) o b ingl o conl JSie
Olaed (YO) 3yl aoll o liseo (sla wlide j3 ol (4,5 50s
adlas 5 (Y4) JU 5 juolSSl et 9 (V4) 399 5 ) Jlo
Hhxe b lgisay 1y Lod il s ‘L;ﬁl?msgj Slyas g golasdl wiy
Ol e yiawd 53 dgdxe Slalllas jd aled, S, S5 o Bl o5
0l bl Led e I odlitel b b mull s 51 50 (ooladl

L Ol (ol s 259y (y 0 (B> lalllas 5
u..mLf oJ_l.mbol_.;’:J Lbcj @L,u 4 .\314\15‘3)3. O;U; dL"’u:’%
Slalles Slaa pdaw o Lol il Lad pKke iul38l 5 50
aobl jd 4 S Wladlsy (ooladl dr oy (pl sy 4 (DAx0
] 00 )90 Sldlao )‘ L5'>))

odlatwl b ) lomgl el s (oolasdl 51 (VA) o)) Se g olyg5
W3)S oy beely )3 (e2LaiBl ASy 59y (sog0s SOl Jae ]
33 6 Y0 3,le ¥IY 4o lgmgl o a8 oy oyLis Ll claassly
5 09D e S (oo 025 y5S ol dllo Ve 0)50 S
e Jlwcsis a8 by ol Wl s (dladllas jo (YY) 1S
U o g dole oSl baylys p3 1y adly o LalBb g
= il 1o d WYY b ol dble § i el b g doys V/FO
S-S iz yob & JloSis oS oy L 35 (04) (5)ygaie 0D
(V¥) Loy 2 sbsimls 9 oo yiS1pe s3Ual Ay (il o
3y s sl slasdl 5 (6559LiS p JloSiss T adllas ,> 35
5 o S5LS i M e Sl nge JlocSits o
dilisee sla iy g liSale,w jials ceel « o dbol b
aslllos gouls Dgd o A3 Rl AL ulg 4 )0 5 (ool
aS b ol pling oy Jloud ddlaie o (Y9) o) Ken 5 Slon
Seid Jad > (Su5)b g by Ll e el el sy
= 1y o8l lyss U (V) o) LSen g pud] a0l o il
i) egoe ol Juce SO 3l eolanwl b obg,) (slaolassl
= Led (0l ol aspa ¥V iliel cuse 551 S il oS
D92 503 (B > sie Sl g bl (B > (3D (AL Ay

4 bucee dlaisl S a3 g5 g wuldl poss 51 0L
35y A Ly csalo (gl a8’ (S oS98 0y slo o



YYO ol oobasBl iy g oudBl juuis 51

A8y oS e Jalse lpisas 5 et j 5 (slo] (Sl
Olalllas b adlles oyl Hles dog (o yioge b 48,5 0,00 (gdlaidl
aS Gl o by Jao b muldl puss psiio 3200 9250 asliiio
Ay oy O IS S g9 2l Mg @b > Gjlud jusite )9
oS blod adllas 500 pleie  (Shg ol odd obj)l oy5lee
Gkl sy Sogmodn GG Sxgo e 2 098! S5PPSS

ol oyl

Gl gy 9 ok Sl
© Sy (SedIS35 15y Jao 5] il s 51 3 sl
U.G:.))l_: l.s ()"be_ ulf J.Jy ésl; GJ-\A O"] PR odlésiwl ‘”u‘y»
Les 3929 (258 Ly - 295 00 485 i 53 polide ) G 2l
aw jl (o)lade dlail floj o 13 ¢ (S5ud bloyw i dsle o S
IS S b (38 b g (L) 89y (K) oy o3l
GBye ey Son YIS 1l 5 03,8 Wgi YIS 5 S 5 oa L1, (A)

(FY) conl (1) day ©y90 @ 395 U 2980 5yl ke b
V= fK, AL} = KE (AL O<a<1 ()
Al @y oley emaplis t S Jpame b g Y ol 3 &S
solaieds ol > ] Wgi 0 wlojw odl phes ol
R s b ol odi Bls t uwyl) PO || 9% Cudsl 903 )50.)1.'»
9y Sl Mg &b 4 50 W90 2 (V) dblee B3k 5
1Bl pabled Cuwd jihe
Ly=kS )

—=flR) =) = fl) = k°
aslee (pagd sl 530 55 (gop5 dilpw asloy K o o a8
(FY) ol o pus bl doles cglgm Ay Jo
Rz bo=sfle) - 4 g + 0k, (v)
N cgloyo SMaisl 38 (g59IgiSS Sy 59 ol &S
Jie ol 53 el 5590 Il £ 5550 S 5 B 95 A5 £
Cupndg 9o S ()flgte 1) oo & Godily 53 olaidl o
DS (e 18 Jho S E5 Ly g kol &S cwl Slej il

k== 02sf) =t g+ 00 2 sk =t g+ 8=k =

(¥)

D55 o0 0350l ow Ay Jdo Hlaidl 4 Jio ol =Y
sl a5 @l o L3 (FF) (65,5l adllas sl ogas (e ) ¥
4 gda o sladdllas ) Cul wlide 4y Cad Coli 03jb sl ol ! 2alasdl
&9 o) 5 ool wl (\”\‘ A ‘\(5) Oyl skail gly eges Jolsi 0je> jd 03

D945 o0 0dalie Mgl a5

2 NS akepus 518 ol oL 35 (1Y) sllis, 5 SLKS adllan

ol

390 Slagadls ) £95 2929 b elaizl ayloy 350 52
Slomedan 095 0 0md (555665 lallas yd ] cute i coslizul
eg=ie 095 (sl (FV) blymw 5 0jita) asdllae sloaidly Jko
1ty elazsl oy coto B 5l SUs e csliygeS
oialS 15U (BY) oymel g Sl 35 ol g2 bl o (o]
5103, byl (hre (lal a1 (lesel) elaial lo
batl ud) g oMl glacse Gl daly (V7) )9 iz od
(2lag)l adbis OF (g9, o ladlas (b5, S ()15 e |,
O 4 Al Cowd a4 (V) SLs g SoaulS's
D5 35 2 g oo dlayly dilats (golaiBl WSy 5 (S lie slaculad
s=lon] alo g o L wlazel (asls ledlatel b o (V) s
2, Lol yd daw  Cuto 3!

3l (0 3 Lol b Juo 4y dplojus daxie lgil 39,9 o) e
Ol 3 s by Al el yd a1 L yeulS e coglas e
35 olye ) Camjlaee (25 18] 55 cldllas I a5 L

Elie 9290 Jold ((onnb @lin 285 3 (L35 (V+) (Sge
Lol g (hwd sl g g (S0 @l (939290 9 (59l
(1Y) 2555 555 2392 nlgd 390500 sl JoSo slags )i alops
el a8l 4 e mlie 1 (S plgis 4 cdi )90 3 35
b @le ygdg (FF) ohlSen 5 (2o 55 olnl 5o a8l cuws
Lol .lod,S" lgie (ool aisy LialS Jole 1) 55 5 s S &
slacdbo 15l (1) IS5l (F7) ohlen 5 550
a8 a0l L (7) Gl 5 25850 i en A e (elota]
S S Syl e glaygiS (o3latl il 5 ol
¥ 53 dgisme
&LaBl iy (95 2 pddl yom S Lo ol dalllee Bun
— o L g SIS 55 05y e ) oolizl b & sl )
st g 098] (SewdM9S 48y Jae 53 sl 485 S 90 g

TR e Jols Jio (ol (ol (sl pite S| el o5 il

Llgy (olaly o casl baplojlo g lasled jl (o (S5 (oloinl aylo oo =)
Slaiel oS o il go0 S g o Sl sloinl el g (sloinl
(FY) S o sb] a3l sl gl o elosnl slalouin ¢ blize

JiBn glrassl (lame v g (oanb @l o)l Sl ogas )Y
Ol sl @ phlbnad (b glie o Klosls (L5 (Ve 9 £4) (025 lalllas
1 miie i S (G o0 1y (oaliaml s sl 5 (S5 dylopur Aiilos oS
Ly ealazl Ay



IPAQ Ll oY o5louds FF ol ((6559LiS arwg g oladl &y s

Yvs

v]* 1 1 1
Iny=l L—j = 1_H_S_Hmn teo L-c’-.?-‘,'-iln(sk) +-E1-c-.9-‘,‘-iln(s'”] ty
_ a+f 4yl l
1-g-f-p-1 (Sx-‘ L-g-f-p-1

Inls,) +

1
1-g-f-y-1

1

nnt g +0)

(")
S3I9SS 9255 08 lican Pow J3e 3 pre il ]
oo ldllas 5l Sy 0 U Cunl osd oo byl ol o]
(°Y) 5515 aile Slalllas 1 (3 50 53 2095 lyl (556)5iST sbwl (s
290t B 3G9 0958 (S3IPSS el 0ad 0,8
latdl L) cage o5 )b Gojbo I oy ©jpoh S gy
Ablos o) opodr SGPeS Cutll daily olul ol 2 9

(;'Y) .)93
A®) = B(H)0*(t) = B0} )
B(t) = B(0)e" (W)

oL Caol aly 0y90 10 (650985 Cuilsl Hlade B(0) 5 pains
D9 o duole GDP &y ¢)log Cupnd Ciyguody G0 oyl 3905l
g amlgs 5 g0 (F) 9 (V) baulg) b jblie baly) i opl 4

(5Y)

o 1-o
Ft = F{Hr -'qrf-r:] = KF {Btﬂtult} (“c)
Iny=a —ins—a—Inln+g+8)+0m0 (W)

ool il 0,8 blod baylyds jd  Jolss dlaly cpin oo
Dy dals ) O g0
my=—-inD, +a = Ins—a-inli+g+6) +0In0
(%)
lo g glgil 13,8 Blod byl j3  Jolss abasly 5 el o
bl (W) iy 550 155 3 ol

_ v 1 1 1 ) 1 ) 1
Iny =ln me] = 1-:—8-,--AmD' ta 1_r:_s__;_‘lln(sh.] +8 In(s,) + In(s,) +

T -g=f-p-d 1-g-f-p-1
i
lﬁm(sx]—::_—;_lln(n +g+8) +0M0

(V)
adal 5l olgicee Byl 25l (sl 00 ol bslyy olsl 2

2905 odlazwl (VA)
M[ﬂ:

L ' 1 1 L
C+81-r:-‘1.?-y-.llnﬂf+ ni-r:—.?--;-.lm(s;‘] +8 l'ﬁ'l?-f-.{ln(sh]+yL-E’-l?-f-.lln(ss]+Al-£’-|?-;¢'-.lln(sxj _
T+f+p+,
L-:‘-.?-;-'-llﬂ(ﬂ +g+6)40m0+e
(VA)
La jaxis g Laocals

cosbyy o u_ml.;..iﬂ}m OlejLuw uﬁl.c)’ﬂal oKL 51 Led Jusie
oLl 5l slaidl S pdaw 55 (Sjud lo s (slaodly (¥+) col

v EfR)=E)F syt [m]_ ®)
Iny = “ﬁms_ailﬂ{ﬂ*'ﬂ'l‘ﬂ] (5‘)

o=l t gt laate gooome oS Col o)lil 4 p3Y
Ol 3l cl jlus 5 355 00 030l pdipoo ()15 Lo ps s
B2 )b mhaw 1 K B 29 plxl cunl p3Y & ()l ko p
(V+) wley
wloy Jobd arloyw 5l 6)505 gyl (S8 wlop 2 (1958
Gl 48,8 1,8 oolainl )50 0 (et j o (elosn] ¢ Sl
)y oy dalayes gloil sl | (5) sl | bolito ala),

¥]* 1 1 1
iy =tn[F] = a e min(sd + 8 G +y e in(s) + A i) -
a+frp=d
et +8)
(v)

ol 55 S (e oy Sl £ 8 <ol 2 &S
ISl 5 Szeslonl aloyu jllp 5 85 (Slusl ailo e
i (o35 glayiel)l Yy 4 it g e o
5 0305258 aalllas ailiio aslop glail ol B a5 canl S5 4y p5Y
(FY) ol ois 48,3 a5 3> LSS (VY) o) e

blod sy o )RS3 piite S0 ©jg0ty oll] s 2ol
U 1y adgi 4 ead 0)lg cylud b b5 &Bly )3 e (pl 90 o0
o )3 D9 g oo uas pl 0 aS (edgaxe s jo a0 o
aalllas 55 sl 01 A8 155 3 Lod ) o il e ol
Oygods Ojlud bl (V4) JU 5 julSSl 5 (V) 399 5 (o)
(VA 9 YR) sl o iy yx5 53
D, =1/(1 +6,T7) = 1 (\)

e gLyl 02 5015 t g pojlp ap Ty «
b ol ply by ]yl g s Lo

g, = 0/002384 6, =2

oo s aul)l (B) L (V) & ¥oles 53 ass] alie 98]
s 33 L plos Ll sl )y g = glgms (55801 (Jolss L)y
() cudgi pj ©)par wald
¥ = D,KF AL @)

9 a8l 5o Silo pusio &S Conl Oylud 6 D dslee (ol 5o
e alaly 58T Canl A 53 (T) Lod yuuis e 3] oima ol
Dy s 5 IS5 4 (%) abaly L
Iny=——InD +a ——Ins —a_—In(n+ g+ ) o)

adaly ool @l o5 Ll 5 (7) by b Jblie (V1) alad
il 25 pgods 58 wall s blyd 5 (V) daly b bl



YYV ol obasdl aisy o oudBl puuis 51

alos (clys odal Cowdas ddye 4 dng b .d S 3l 9 ]
Lod il 381 00 a5 (1S0lee duw yo (Y 5l0503) 13,5 oolasiwl A
Ll ‘_',l_.»}'» 4ald l_m‘_’j Q9l_65 (R ke g Amd o uL‘“’ \)
OsSbe g 43 o0 U 5 oy 0l (ke &S (AT 4
Olis zandg dn dalllas )90 3 1y Led Lyiul3 8l dllw & S o
el 03905 3590y 43 )3 VN=Y/V aals )3 )l Calisee 3blie )
L glog pials 5l (Sl 35 Sloj bgy dlae (510 (29 culps

bl oo S e (3650ke 38 il

adiy Jue sladasls

cslal wloyw (glys 00 8 ym0 (sl st S 5 wlal p
A) Lol S5edpss ol (28 5 Jare g (sloi]
o) 4238 3ygl oyl SlaBl (gl o YV gema o (BY
Jols Jol Cond .l o gl )] Connd 93 LB 10 395 gy o
5 Sl aloy jito 93 1 S sl o conl byl
Gl aS s 3 108 sl sd Hled ysie S§ L eloss]
Tals a8 S LS sales e jlea (ol e dyloyuo
yiia yomin L Lo i 1] &)lo0 yuiite delue 90l )y
lag el b (e g (Mo (slage pal) 23,5 39l )b
(.x_..o.a du@)_.m) dg 04 3)91).1 Juxio L’)ﬁ‘ 51 eolazuwl 09 &S
el ol s adly g0l 5 Jmols zulss 4,8 dlho
sl Mg Gl &S Lbgpal 3 ki )ls Sl sla st
Y oylel csenl pls aag 03,5 ealil (b wlie jl U
93 B 5> Jol ceod vl 905l oyl =l G ag b cwl
0 J9.\>) Cowl ol &) s
ol ules yusie 93 jl 48 Col olapyal Jols gl (565!
2 oyl s 45 pd Cuond 3 a5 b )3 5,5 0 0y s )b
Sy 0sd B ymo sl pite  oled 5| sl ool (F) B (V) (sla Jgi
4SS Cuwl oylil 4y p3Y A d8)S 000 0 sleinl g Sl asle
Olee (Sinpprgd 4 dng L osd 350 slagy pas plos >
245 005 edlaiwl diunly pxio Jol dudyo adly 5l M Max
leodly a5l an dn g b .ad a5 0,00 (GMM T) aily guons

Gl ysio g (oot § dslo s S35 bl )l cleds oS casl o)Ll 4 p3¥ =Y
o 2590 Jol uend > amecany s alopus gl a3 Ls Yoz plod ¢ 0l

Lol 485 5,8
4- Generalized Method of Moments

M s 55 «9dlgls £ it duw I Sl lop gl
o=l (YY) s eolazwl gl uylae 3 b cud F 5 g ligomiils
& ozt (YY) Gl 3250 ()] (glaaol Sl o 55 Lo e
Coyil 5l as ol 8l o)y g 8l s 5l gyloye8 0 Gl
)8 eolaiwl 5y50 loinl dslo o 3l (g5kre lgicds 38 o ool
SLeMbl oLl 51 lass o i |y lapuie ol (FY o ¥Y) 'S
&5 299m Ml yg50 s Taaoma (V) 3,91 camsay ol Mol 35 50
Ag G e jlaz O 9oty areCunyj dloyw il
g Cous GDP & e Lisw Wg cows GDP 4y (65)9lsS
5 53 e e g 355 550 5 ODP & ne i
slaodls 5l ol yusio dw duwlxo (gl ((YY 5 Ve AY) b a8 S
U553 dmloee (gl (V) w3 olizal (635 50 S SleMLI oS4
551 sl ) COz il wleMbl 35 ¥ s lio (2la5 My
)l gaw 9 ) 5958 5503 e sl yusie S1(TA) 28 gl el
(V) el sl gen BB (35 0 b SleM] oSl 1 4
Wo--20 cla L Joli 05y Jao gy pas (gl adllas o9

Sl

2 el ol o sl uiod | ol mls Jad cpl p

gy Ol Cwss sy 50 Gl old (pgld i 50 JB
SN S 5l eolaiinl L dalllas s 09 53 Lod (pS5Lse
by Jie il Jools gl pod yisw p> .l il 4]yl ARMA

Lol os &)

Los (aSiles &l paads i g
ARMA olio 59801 1] Lod poite ol yosis 159, Jabos gl
By Lod puite oS oo (Sils 450 bl 1 s 9 391
PS03 (90l gl 4 ol o)Ll 4y 25 008 w5V JSS
o aals] 13 g g 3 Lod yeiie ] i, 51 Sl ibl pwess
ARMA(215,259) 551 (Y#) Loyisl oolosiins (yogy ulwl

Jlie bL)l g (slaal Slbls)l rizran 5 (0%) boasds ) (slaza] (lojle
5 03l yd adllan (o)l bl 1 ioman 9 3900 iy (V) 331 e
oLl sl B2 L ol (ondo i 51 (06 26 355 105)) 8 (590 3 =Y
UJHA_JtJLML;l)__:GDP )‘(Z)Meuob\_@iﬂ,@‘_&
i 2 gl e s 35 55 Ae) 39 3815 5,0 = PLZ,/GDP,



IPAQ Ll oY o5louds FF ol ((6559LiS arwg g oladl &y s YYA

SOl F 00 i ed g A L] Aoy O (41 dire gl yd
Sl yuxio polo bl o L) doyd Vo o 3 oS (S50 dlo yuo
Ll gyl (gl aoyn SO (g)b ime w53 ool 350

5 ol s 3,3 ol sely ddy oygesl 5l bl b o]
4 odliul 3y90 (sl yuiie yloo I ol LS Ln ko o liws] yg0j]

Sl pite Glais ) GDP 4y (65)0liS alg Cons (gl puiio 3>
48 Oylas il padls g (e wlopw Il E5

Ol 33 S i (pSlo g 03l (pSilo (Glod ol pndS Wigy — Y JS
Figure 1- General trend of simple and moving average of temperature in Iran

Aolo puo dlwge dgyg il @ilo a5 Wil o ! SlasBl j> e SYobo
ool 00l olpl 4y )15

i ) 58U Oyl seito 00830150 (slagSUl ke (5 nte
a2 Gl L oadasulbre iS polul p il 2ln g O
Ol olail &l Aoy 39 0 Hlai] woyd S lise 4 )l
0)93 3 Lod el a ang Lyl alS do s S 1 Gl
o cole U g sl e o5 le a0 WeE L plp oS adlas
(VA) cl amyd S gas 50 &S ueje,S slod Jlas! i3l
o> BIF 3l 518 Wl oo a2 )> Sy e 4 Led (:Sile Sul38
Oyl dloul g maldl juss Dgd Coge 1y (oolaiBl udy jo ials
o 3 ezse 1 Jalge (5500 Sl b 5l o 51 8L
P9 e M5 Juily (58,

ey sl S sla el oo Jate il Cam
2 ol o)y SO S lgs o Golul ol el 0l )
N0 Sy G Ol a A Gl omie (Sjd ey
W5 dalgs Loy

(el 4 Jalidis slags i) J ol (5 934
5 Sledes pdd (LSl I e alyo glow 43 Juo 5
S9) 3= FS5 5 9y e g M JI3)55 5 (394500 (53 )18
a8 2y Mblgd oy glgil g Lod juiio dy Coms AJgi S ol
95 ol 593 o S ool .l ool ol Jodo o losl caond )
S e ()5 ke 45 ol guys 5 sl s
cupd bl g Canl 48515 ooliul 3)90 ©)l5 pite lgis 4
ISl ial3 8l ao s Ve cljl 5 S i o odel Cannday
by deopd ¥ dgae ) dlasBl il g5 39, oo el o> B
Ol gy o sl (VL e 55 o8 cpl Al e 4o ],
2 48 oyl Cunss e oyl Jleisl s s 4 lgF 0 (o g
B GRS Ao 3959 (Al adlllae 0)93 (sl Jlo 5l (g5l
Cl 035 C)\_'> ul)_;l )‘ duLo).w 4 (o L)" LY ] (3% L;D.m
s @YU glog 5l (208 )l aleys ;505 gl & (M)
9 U‘i“-"’ dme;)_x: d4>9 oga> U)‘ 9 )fv.) &S5 Ll 0dg)



AAR

Ol golamdl ad) p paldl yuud' |

©)ld 2 Jokdio S g gl — (Il (Ul a2 F5e Jolge g pa Il Jeols S - oo
Table 1- Estimation results for Iranian economic growth models (trade including models)

Jol g ©93 T o
Model 1 Model 2
slks sbs
P o I to)bl b Jlne to,bf
Variant Coefficient Standard  t-statistics Coefficient gtandard  t-Statistics
error error
[AWSS
v o 0.094 0.100 0.94 0.190™ 0.077 2.46
(Constant)
Ol yie . s
) 1.162 0.031 36.57 1.086 0.006 156.58
(Damage variable)
18 dslo pa 151 > 5
i e e &5 0.175™ 0.030 578 0120 0032 3.97
(Saving rate of physical capital)
Saws @lyss) Sl ylo paw 1801 g &5
(clgmisls
Saving rate of human capital -) 0.066™ 0.027 2.43 0.070™" 0.018 3.90
changes in the university
(students number
Olyes) elotal aile s Sl £
(0l b .
. . . 0.042 0.008 5.00 0.013 0.007 1.77
Saving rate of social capital -)
(changes in the phone lines
093)) awmetann § ale s 1l s &5
(b ale 2l Wy
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 - .
0.038 0.005 6.66 0.132 0.044 2.95
(Trade)
Sl g Jol 45 po sk
o 295 Jo 4 45 0.786™ 0.039 1984  0938™ 0041 22.48
(Lagged per capita production)
& 1384,k
e SRR 0.162" 0.031 5.10 0.086™*  0.006 1252
(Break even investment)
oo o] R2 Q(1) Q@) J R2 Q1) Q) 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)
LQ - :.5
Elasticities
a 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
Evr -1.015™ 0.027 -36.56 -0.949™ 0.006 -169.168

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

u"‘f?“"""‘“‘.’.) alo pw

A lo pws . ) alo pw
Environmental capital i
Sl ‘_,-c_h»e‘
Human 5Iy 5Z, SZg 5z, ;OF:;I?;I
capital
5h, -1.06*** -0.89*** -1.00%** 0.95%**. 55,
Shy -1.01%** -1.17%** -1,13%** - £5,
Shy -0.95%** -0.92%** -0.97*** 1.00%**. 55,
Sh, -1.00*** 1.14%**. -0.97*** 1.00%**- 55,
5‘}1! -0.98*** 1.05%**. -1.07%** -0.89*** 55,
Zh, -0.92%** -0.92%** -0.89*** -0.92 *** 55,

Ml oylie 1 pbeds E 5 Gbgmmisls sluss Sl (olgul ¢ 5 cus 4 SN3 4 Shz shy

suins glaaiil, sislo
Source: Research findings

shy, sh, and sh; are literacy rate, changes in the university students number and the primary school enrolment rate, respectively
oyl ghyls 38l oy g il bolad @l s a5 4y SS2 4 SS1
ss; and ss; are the changes in the phone lines and the percentage of people with internet access
b b oles Wy (555l e GDP 4 ¢ Wy s (GDP 4 cans ane 15 (GDP &y (65,5LiS W5 s o5 5 4574 573 SZ2 SZ1
SZ3, 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 sbuproSin] gleses gle o
Environmental capital i
) o]
Human SI, 5Z, SIig 5z, ;opi:il[agl
capital
Ehy 0.76 0.11** 0.11* 0.10 55
Shy 0.12** 0.18*** 0.10 - 55,
Sh, 0.12 0.16** 0.15** 0.13*** 55,
5h, -0.02 0.16*** -0.08 0.15%** 55y
5hy 0.06*** 0.11%** 0.09*** 0.08** 55,
Ehy 0.08 0.04 -0.05 0.10*** 55

sai0 gl sl
Source: Research findings
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Table 4- Elasticity coefficients of per capita production with respect to human capital

alo yw oo 5 dalo pw alo jw
I | Environmental capital NN
Human 5z, 5z, 52, 5z, Social
capital capital
Eh, -0.02 -0.08 0.09 0.06 55,
5h, 0.04** 0.03*** 0.02** i 55,
Ehy -0.07 -0.08 -0.02 0.06 553
5h, 0.03 0.00 0.02 0.05** 55,
Shy 0.047*= 0.02%** 0.02*** 0.03*** 55,
Shy -0.18 -0.11 -0.08*** 0.04 55,

Sl Al pw 4 Comnd Al pw Mgl WlS g -0 Jou>

juios glaasily sislo
Source: Research findings

Table 5- Elasticity coefficients of per capita production with respect to social capital

alo pav hrueoans j rlo 4o g
I W Environmental capital NN
Human 5z, 5Z, 5Z, 5z, Social
capital capital
Sh: 0.05*** 0.07*** 0.07*** 0.03*** SS,
Shy 0.04** 0.04*** 0.04*** - BN
Shy 0.02** 0.07*** 0.07*** 0.04*** 55,
5h, 0.05*** 0.09*** 0.07*** 0.03*** 55,
Sh, 0.03*** 0.08*** 0.05*** 0.08*** 55;
Sh, 0.05*** 0.08*** 0.05*** 0.07*** 552

(hae Comns § dlo paw 41 Conmnnd 4l pus M5 (ialS’ sl oo =1 Jgui

sui0 glaasl, sl
Source: Research findings

Table 6- Elasticity coefficients of per capita production with respect to environmental capital

4oy e 5 o pw alo
I W Environmental capital IR
Human 5Zy 5Z; 5Zg 5z, Social
capital capital
5h, 0.07 -0.08 -0.15** -0.11%** 55,
5hy -0.08 -0.01 0.06 - S5
Shy 0.00 -0.10 0.09** -0.11%** 55,
Eh, 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*** 55,

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.
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