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The agricultural sector in Iran, like other developing countries, is important in several
ways. This sector accounts for a significant share of the country's economy and
accounts for a much larger share of labor employment. Hence, the added value and
welfare created per capita of labor in this sector is less than other sectors. In this regard,
it is necessary to upgrade its production capacity and create added value. In this study,
an attempt is made to measure the effect of various factors on the value added of the
agricultural sector during the period 1967-2017 using the production function method
and the ARDL model. The results showed that in the long run, for one percent increase
in physical capital, natural resources, human capital and knowledge and technology,
the value added of the agricultural sector will increase by 0.44, 0.20, 0.75 and 0.12
percent, respectively. Due to the declining trend of increase in physical capital, the
necessary policies should be adopted to enhance investment. In general, the
agricultural sector needs sufficient capital, based on appropriate knowledge and
technology, and skilled and capable workers.
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Extended Abstract
Objectives

The agricultural sector in Iran, like other developing countries, is vital in several ways. In Iran, this sector
has five sub-sectors of agriculture, animal husbandry and hunting, forestry, fishing, and agricultural services.
It accounts for a significant share of the country's economy and accounts for a larger share of labor employment.
This means it doesn’t produce proper value-added per worker. So, producers in the agricultural sector reach
lower income and welfare than other sectors. In this regard, it is necessary to upgrade the sector's production
capacity and to enhance value-added. In the present study, the effect of production factors on the value-added
of the agricultural sector has been measured.
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Methods

The study uses a standard classic production function to investigate the impact of factors, including labor,
physical capital, human capital, natural resources, and knowledge and technology, on the value-added of the
agricultural sector. For this purpose, the variable of net capital stock of the agricultural sector was considered
as an indicator for physical capital. The literacy rate in the rural areas was used as an indicator for human
capital. Also, the rainfall data was used as a proxy for natural resources. Finally, research and development
expenditure in the agricultural sector was selected as a proxy for knowledge and technology. The Cobb-
Douglas functional form was estimated using the ARDL as an econometric approach (Autoregressive
Distributed Lag Model). The data of the variables used in this study were collected from the National Planning
and Budget Organization, the Central Bank of the Islamic Republic of Iran, and the Meteorological
Organization for the years 1967-2017. The econometric model was estimated by Eviews 10, and Microfit 5.5
softwares.

Results

The results of estimating the ARDL model in the short-term showed that value-added with one lag, physical
capital with two lag, natural resources, human capital, and knowledge and technology have a positive and
significant effect on value-added of the agricultural sector; while, labor, statistically, doesn’t have any
significant impact on the value-added of the agricultural sector. Based on the results of estimating the ARDL
model, in the long run, a one percent increase in the indicator of the human capital will increase the value-
added of the agricultural sector by 0.75 percent, which equals more than 898 billion rials (constant 2014 IRR).
One percent increase in the indicator of the natural resources increases the value-added of the sector by 0.2
percent. In fact, by a one-millimeter increase in the rainfall, agricultural value-added will be increased by more
than 62 billion rials (constant 2014 IRR). Also, a one percent increase in the physical capital leads to a 0.44
percent increase in the value-added of the agricultural sector. This means by one billion rials increase in the
average physical capital, the value-added of the agricultural sector will be increased by 249 million rials
(constant 2014 IRR). One percent increase in the indicator for knowledge and technology will increase the
value-added of the agricultural sector by 0.12 percent. In other words, by a one billion rials increase in R&D
expenditures in the sector, the value-added of the agricultural sector will be increased by more than 1.4 billion
rials (constant 2014 IRR). Moreover, the results indicate that two dummy variables, revolution and war (1978-
88) and drought (2008-2017), have a negative and significant impact on the value-added of the agricultural
sector. Finally, by estimating Error Correction Model (ECM), its coefficient shows the speed of converging to
equilibrium. The result indicates that the coefficient of the ECM (-1) is -0.60. It is appropriately signed, which
means that all the variables are valid that is giving validity that the entire variables have a long-run equilibrium
relationship. The negative sign further indicates that the adjustment portrays the direction to restore the long-
run relationship. The magnitude of the ECM (-1) coefficient suggests that the speed of adjustment is relatively
high. In fact, any deviation in equilibrium will adjust in less than two years.

Discussion

According to the main purpose of the study, to investigate the impact of production factors on the value-
added of the agricultural sector, the results showed that the variables of physical capital, human capital, natural
resources, and knowledge and technology in the short-run and long-run have a positive and significant effect
on the value-added of Iran’s agricultural sector. Due to the declining trend of increase in physical capital,
proper policies should be adopted to enhance investment. The agricultural sector needs sufficient physical
capital, based on proper knowledge and technology, and skilled and educated workers.



) o & » o ool
ol OF -Y 00991/ U’//)de 21l u".a‘f./ i
YAOX—YFYY Jj/y":/, W

Homepage: http://ijaedr.ut.ac.ir/

ej};ﬁ& ’)JJJ&I

Ol 21 39 (539LhS iy 039381 3 51 9 SIS 1 SLBAR 3o L

T VCPVIE Loy S PO CIXVES [PVRE DL ISP VL

mh.zoghipour12@gmail.com:asbLl, . o)l pl ¢yl « o j ol&Kuisls ¢ Slusl pole 0uSLisly ¢ oolaidl pole 09,5 .3
hgholizadeh@znu.ac.ir :4sbLl; . o))yl )by « o) ol (g5)5UiS 0aSuiily o liwsy drwgs o bl gy 055 ¢ Jghums ok g5 ¥
hamedrafiee@ut.ac.ir :asbLl, . oyl 2,8 ¢yl o5 olKuisls (65y9liS dnwgi g Slasdl 0uSuisls ¢ g5 y9lisS slazil 095, ¥

oW

A4

o ol

i ol ol Sl Bl Cap Wzl dneg 3 (6laygiS plo emen Glnl > 6505laS A
N oy Jail il syt Slie 4 mrw g W30 olaidl 39 ) 58 SLall I (w295 JB wrew
2l jl iz cnl 23 ) gy 58 lil @ oadalul old) 5039381 (12))] g cul jAES (o0 9> 2
Oigs 5> 3 W)l 1) 35 039381 (b)) 315 o A5 )i el oY il l )3 Ll oS i
L AYYF-AZ 0)90 (o (65)9laS (i 039381 (5] 2 ilise Jolge (o) 51 (f5em 9500 (W p2l
ol 38l o yd G el senily j3 3l LS gl g oauzuiuw ARDL (665Ul g uds ali g 0liul
G 03938 3] i 9l g S g Sldl Ailejus (b glie (b oy sl piie )
G350 w8l sxalS By 4 ax gy b .cdl dmled ili8l do s </VY g /YO /Y o /FF g5y4liS
OB 2 e b (IS ke p ) 398 3B (43S e pus 03y (sl 23 Glacuslis Cunl o iley

bl s Sl dylo s S5 ol yan 5 0352 59, ()5l 9

o go

iy Ao

AACRVRR 708 gL [ PR WP TN

AEARAL NS S TR
A RRTAN /RS SR JOR O T
NS AR W P Y

:l.hbj’ 9..\.5.15
wsipplas” iy 009581 3]

sl b o S0 jsS diloges

ipolitS drwgs g latd] ol o .l 3 (659U Liw 03938] (35 38 51 (clmadlge s (VL Y) dels ¢ xid) 0315 I ¢ i dare <90 Fgd U]
DOI: https://doi.org/10.22059/ijaedr.2022.322085.669034 AVV-AYA {f) &Y /!

.OKM}:‘ © 'O‘)Q; olRusly el L) Ao :).wb

DOI: https://doi.org/10.22059/ijaedr.2022.322085.669034
BY NC



https://doi.org/10.22059/ijaedr.2022.322085.669034
https://doi.org/10.22059/ijaedr.2022.322085.669034
https://creativecommons.org/licenses/by-nc/4.0/

VFoY o loz 6 lois ylg g oliy 6590 /) 55 ,9liS drwsi g olaid] wlidini dlxo MY

dodio

JUdl 4 e g b el J1o)55 5 lofag sl cal | ll slaiBl ol ise sleg ) (e plgis 4 jysliS i
25U (65l isw 5, (Statistical Center of Iran, 2018) (¢;,5liS (slacullsd 4y oliwg, léls 5l as)s 0
Olgieds cdnoly (SE 018 (el (659lS LS (cizren YIS o liaiipged i g liiliungy (SN 2 (coniine
llollin il laac jo )3 3550 cge Cumex (SN (300B ) Sl LBbgo gy () g (olel slajls S (S
35550 ool 51 ISel 5 gulio 51 (65,5US elballad sdos ik el o2l 90 bl pupe Ml Lo Sl
b otse cnl 568 il Cahll ol pen 0315 598 Sl )l 4 |y (g a8 (Sanly slatdl sl jisu plo 4 Cos
Olys & Nlgie 650l i w25 ulyd (emes bl (LSS 3 3980 cage Sy cnl e Gl
$5y9lS iso cggemme y3 (NOTOZI €t al., 2019) 555 (g3laidl drwgl § Ady Caw 5 Hlod Jos dbaidl oo S yoxe
5 Caghl s o) g 03938l b)) Sl 5 (gyg0 e g )3 ol slacud b b g sl oS sl Lol S 1 S

SialiS isw ol ccuwl 609y UloolaiBl ds g5 50 ol por 3> drwgi Mgy 0 a7 el Llod I g5,5liS” iso
bl dnwgs yioS (ol yguiS” 3l (6 ylams Dl ¢ foe )30 > | Saww gl SiBldnwg g by prdaws 4y Cilisro (gloyguiS )
Ao & drwg &5 ble &5 cuol Jbs y> opl (Ogundeji et al., 2018) col atusly (55)liS 4 dawgs Jl> pd 4
s (Meijerink & Roza, 2007) 445 oo dtwlS (65y5liS” Lide (il I cdauogs by )3 dgud g0 iy yai (i imino
ool @)bs g o (3 1) el g Jlis] pubiae pé jobods @S ol dolyd g Jad 00Dl 293 b (gyliS
ol Sl 26035 b a8 )3 JUisl 5 GDP 5l (55,0l i e oo S5 T b (DU, 2017) 05 o
J55 20y ¥+8 g VY a5 o i g ol YU il 20lyd b ol iS55 a8 ol o yd SY/EY o YOIVY s 5y
3 YL a6l sal 3 b (ol yguiS 09,5 )3 ol ¢ Slar SOb (cbpmnds b ai> a0 (World Bank, 2019) coul 4l
2a1)> b (slo gt i 4o (sla oS 5l 5L dioys AP L ol )3 GDP I (59liS g ol 2,5 0 )13 lauwgio
$xkiS isn YL Cueal (Silo &S Cunl (o 0 Y/00) Slea 5:5ke l s dus 4y S50 55 9 (1o yd FIVY) Lawgio 51 5V
() Jgia) cwl gl 5

Juzals g 5l 5gliS i e Y Jga

Jbzsl ) g GDP I i
SYISY YOIVY onb
Ya/o¥ Vol bawgio jl yiaS
YY/VO AV buwgie il 2ol b (gl yguiS
WY FIVE Luwgis I YL
Y/.s VYN Yi
WY/AA a/s¥ ol
YSIvs /00 ol

(World Bank, 2019) :i5l

Sygo 4 g Casl Gz cal )3 JUdl ol 033l 51 (Sl GDP 1o ol o b JUdl )5 (65,588 (85 oo dunglie

93 398> ko )3 WA L (JUsl 5 (65,5liS (115 e Gl 53 S (o0 W S0 (oliwg) bl 13 o) Syl zolaw

bl g (509l ise 3 03938 5,1 45 5 (sygepe S 4 s poi) Alae cpl .l GDP 3 o g
dilecee iz |y ol » S50 Jelse



Mo OlP0 9 032 H93/ Ol 9 SisgldS s 009581 4oy g SIS T sadso (e (g — (ole)

o ploxl Slalllas y9iS )l 9 S35 13 (g5ygliS s 039381 (5, Ay 2 ge Jelge homiw 9 alulid (sl
ol Mg w1y (550l Lise wlple Sl o 1 (Y+10) Pishbahar et al .5¢i e o)lsl la gyl 5l d5ges L 4y 45 Candl
S lil 4 g5yl o dilw g o il gl Sastis Sgew)S ) Jde jl eolatel L AYAY-AS 0y00 b isu
ua&l.w &S Cuwl ‘_;l.’> JLl u)l .Jusuo ).u.v Lo yd —+/00 9 INE o [DYXN =5 o [+DD /0¥ —-/¥ LA.:J)J LY 4}])»)
Elgl ik )y 4 (Y+1F) Omrani & Farajzadeh .cuils isy oyl &l 3Jg5 5 (gl bze 556 slaidl 9550
Blmpess Jdo) SoMS 955 08y (5981 jloolisl b (65,5LiS” sy ) (eloial g (Sl (0328 arlo s Jols dylo s
Eloil plo 5l (g5y0liS” (ion 50 (SO58 alogue Lid ol lid Al .azdlyy, AYOF-IYAY o) b (MRW g
b yuie) seloial dylopos ¢ S0 3u8 Alojun | g )5 L5 Y SYL Gl ] o0leg cal 03k 5 ol it loyus
S 53 ol (65,9l 195 ) ootee G S onmd ygbody ((logy 5 A g yod &5 g li] o3l s £
509l i )3 (ahsid ol 1o pUcd 5 5 (si9elolgms i 3 plicd £ (glayiito) Sl syloyus (sl &S
Oyl (65yWS” iz 03938l sl w1y yemme yily slasBl I (Y+VA) Ziaee et al .aols cuwd & ueal Pl Cuclune
(VECM) b pislas muoual 565l 5 wodowgs— puilags  Sislilen (hgy 5l edlatel b VWFA-IYAY 6)00 b
Syokd adls lo u‘)“’ 4)555).:.3 sl pxie 3148 0l olés C.a.\.oal.??f &b e 5l ool s WL,8 e
5x9LiS” i 03g38] o3, Al il aspd S (RE&D) dswys g suios aisjn (asls o (ICT) wledbl 5 wlbls)]
LSV S| IV YR CRPLINVR W LRV ON-NGH | FRR VY PES 1 2 IRWESCIRY RS & SPYRY A VAR VSRRV RV gRevegv e
a3 Gl (555l
o il aaeolisS 5o (0550liS i 03938 il a8 oy s puls L0 )ST )y (ARDL) sndsm o5 (slaasdy L
D3 d9dse cage ()9 Sldle g W69y oy (939290 o yie 3 Rl Aoy Sy tedily 3 ionen
S529LiS Lisu @ldylg g el alBb alo oS5 03938 o35y g Jelge (Y+1) .NOrozi et al .ol ol
0y (b (slboleo)los ylojon Yblre piuaw S Oygo 4 (3SLS) (sldls podus Slryyo JBlis (565l 1 oolasnl b 1,
0 )0, sepm b blojw Cumd gbaysie (0 li8l do > S il o Gl s 60,8 Ly ITAF-IYS
ke 4By 5 (6))gliS ide o (gjygliS Gide Cly)ly eaiSBpae | coles waiSaly l coles «gjyslis
S5 200)d TIVOV g [V a5 s (55,9ltS s 039381 (13))) so > o il 3l il 4o (i 23,87 Sl
b il i ol Slple 5 (59l s (Al b ale pw

0,93 (b 3 1y oyl (65ylsS” isu Ady e Jelee 13U (Y Y+) Shakeri Bostanabad & Salehi Kamroudi
claselyd g o drwgs o6yl 4oy a5 w3l L5 WsT 3,8 iy p i 65 mile gy 5l edlazul L AS—VYAY
e g Mtk Glpl (65ygliST A5 A5y 0 Fe sbasite (e TV g PV e TAY 36 Sl b i 4 (i
Gly (65ysliS i 039381 (551 Ay Ty (e 3B it 1A 3 Ll L (g5y5liST @Y gane @llg ) 25
alopw ((g3laiBl WS, puste dw (po Sledil § GleolisS balgy awyy 4 Ll 45 (V4 VA) Bashir & Susetyo .ol



1FeY o lgz 8,los ylg 5 olriy 6590 /) (55 )9liS drwsi § Dlaid] Cliin Ao AF

sdy y N8 6 Jalse gy sl dp it o bilgy oy Sl e Al 25,8 e (gejl 5 (VECM) (5l
15 030l (2SLS) glals yog3 lasye JBli g, eslosod Y lno it 3l s pglS ik o338] L33 5 cgolail
055« gyle el lojur (sl yiito 5> Jal3dl hopd S il 4 (655l i 03938l (351 3 (L gl
=V AT G IVOY 5 (ol G 5 (o3batBl A« gGel5iST (5 psliS i ) (oalatll sla i 03 58]
GG lo s (yalBL alo o (539390 Jolis i ookl (sla psiio plo A5 o juusd Aoy VARY g V/OFY o/ ¥V
A5 03938l (55)]  (5)laisian 53U 816 (g5ygLiST i 03938) ()l 4dg g (65ygliS i 55 6985 ()l
Je l ookl L1y Yo o ¥=Y V¥ 090 (b oasl )3 (6j)sliS Lisw @ Ay Y+ VA) .Bachewe et al .ug) (5j)5lis
NAY 6YLo oxiliw Blg j55,] cdalllan 390 0)gd (Lo 13 Lawgio yobo 4 4 Wiols jlis )] 153,S" sy o 3508
iy syl ccmliond Slga oyl o liods 355 cssn) bl IS sy csloosles ot 45 Canl 03,8 13 1o
o3l ¢ polie 4y Conas 033l ()10l 5 JigJes loss wile) (65,9l s 5> o oalitl Sless «(65ygliS g
DN oY eIV Y A A e fFR D Y XD g0 iy 4 Aby ol 5 eles S (690 5 carlis
Bls igy colojod Yolro i jl oslatwl b Ll j5 (V+V#) Kadir & Amalia .cul edg) duop> YIVF 4 +/Y
VY el Yo oY=V h 0)93 b |y olig, 3l )3 (gjyskitS GDP Lo 1 yige Jelse (3SLS) (gl yotus clasyo
plo GDP [l dopd O ol 4 (oliwg,y bl )3 (659l GDP sl L gols 63,8 59l (g9 bl
o ysie (Cpiorad b o Gialial Mo g3 </YAY o +/FeF (i adlaie (5)5liS e 5 ol bl > e led
Gl 0355 (610 Gixe y36 386 Sliwgy 438 &5 o oS Canl (Jbs )0 cpl .Conl il (gl xe g o 13U OMuass
ol sl GDP sl o0 crgo ¢ alisy 3blio (£5,5liS 51 LAl Ws Lialsél doyd Sy 35 (sm ]
Ly el aoyd S il 4 a8 wnls i Lo b cygaw,S,y e 5 edlatel b (e Lol Ll ial8l s y> V/YOY
Muhammad- .ub o Gials doys YA e 4 sble ) )3 488 7y o slussy Bblie (gj)slisS” yidy (590 00
agosl 3 ooliel b1y YAAY=Y oY 0493 (b s jd (65y9liS cilisee sla jiSuyp; MG, (Y- +5) Lawal & Atte
EINO ity )R 9 SN b ¢ (2l g (1)) Y guamo a5 000l (L g 0 o Jlol 5 (S (slaseloazy
099y 1 oalatul b (g Gl 03,87 Ay duo )3 O (65,0l Cladgs IS 1Sk a0omo 13 g Juopd V/FYF o VIV F/YY
B3l Gl 55 05y ¢ 5 sl o ol S ol 48 lulid (55,58 SIS g ign Jolye sy il
83 sl yuie g Bl (65,0 S g 6yl dne g Cute U oMIS Bpan Cued (LS Cuner M) £
L (Y+VY) Parman .ssg iou cpl Oldes (o)l e 13l 086 (05,0liS™ yisw )0 cgd alsjn 5 (olde dlge ils)lg
(OLS) Jgomo lapye JBlus Jo 3l oalisuol b 5,58 ol )5 (35055 4y 655l (25 1 bjgol G5 sy B
L pgd al>yo g 5)sliS’ Sajael it 13,5 2)lg b Jgl als po 8oy 8450l )3 VA 1 L (claJls (4l als po 93
s a CulS 5k (gl als e 55 Jhe (0058 gl bl (85 ploml Jae 4 5)5liS luen (596l e (135 2L
ololo g oliplaS by Jrass Jlucs o (gyob 409 o stme ()bl yobo 4 08 ST )3 (e Lo g 5 paltS
JUoSs oS 0ly i pgs dls e 4> Jdo (peds ol ¢ pmizmad 13 o il 3l o )3 ¥ g VB i |y byl el ) ¢ o
SIS sg & Adism gl aalps 0oy YN IRl & e g8 dlasad e csla Lo 5 5xSiles & 158
3 S5 ot 5 Sl 03,5 (5,588 (590 41 (glalan Mo bl S (8 ST > oges wylae 4 ol i gl
ol 04 2wl Sl ale o 3355 3o )b 51 S oyl

Sledl 3 gl slapsie den &5 85 Elpw plgi oo |y ladllae jioS an3 0o (LS orBplnl Sy ingsy ()
2 5 Jelse o ol o (g oyl hmgly Al ool B eslitul 350 (lojen Oygod |y BiS gp0 g kS
A2 )8 o 3590 1) ol (618 3l s g ¢ pllis |y (g55liS i 0338 35 )



MY OIR0 9 392595/ Gl 40 (S 9llS ik 009 381 (455 ] 0 IS (s loadlio (e ity fy — (cale)

Bsigy g olge
bl gyl Siww Sloss o YIS adgs )0 byl oUlgs a 59uiS <5 3 pdye (S5 3, uikiw] o Waiine yblolas]
tslops 5,18 s 1 coolazil gl (slasSI (MANKIW, 2017) ol (cidg5 (glmoslys oS g e 51 ot 305 W5
b 2,8 o iy Jole 93 ol j1 B 1) (s0latil dnangs g 08y Ll )3 5 2ty ST (el ole s lote 4 (So3d
S ly 6y9ld 5 Ll g (Sl loju (b @lio grmen (6505 Jolse JiE (olaBl (slagSl JalSS 929 (]

B

RS (59 S o (Byme eolatBl g e | K Slaslisg s )05 5 (550 395 Jlo g5 OS5 sl plo]
YL oS 1) dnols o8 Lylsg 5 laliin] pla Lol 45" Col xsio oy 6Vl 1S 9, 135 oo KT ke ol L,
25 5l Sladg o ) 3 4 Canl LY L g 555 ebtens g5 ol o lged 5 1S o Adye g oo yune
S i 4y b oae UIaslai] o Lausgs oS (glady 35 55 b 0d Covge L5 505 1 Comansl ST €055 o0 (gl 5
iy Blgs o )5 g9y (Pgcwlite 5 wgllas 5 09,0l (Tafazzoli, 2018) 545 odly (63b) Cuonl ¢ o3, puns )
(Ziaee et al., 2018) wsl axsly (oolaidl g (g2ol )5 > oteo
52 38 4l g

4 (S0 dilo g 35 o 41,8 oolitel )50 K05 SV gaze Mg 3 &5 Cunl (Slosd 5 VI geome (58 oy
Wlsl )5yl il laJSs 4 slaslopw Y (g5, » IS alo o ol 355 @ e lial Jl S Gl
&S ol oy L 5 Sldlae ey o il ) Mg cud b g 4B Gige Cliss g pladle Y pile
$9) 2 SIS alo s Vb gslaw 5l &S plaslaidl g 31> JLis & (ealaiBl A3) 5 W55 3 1) (e 2B 5515 lo
Batten & Vo, 2009; Teixeira ) sl [il,S bapw sy 4 boygdS (5500 4 G o5)5)55 30 (S jud (sladslo puo
.(and Queiros, 2016
b @lo

4 Gk by (blS Opgoy (b ble (o g b Gasipl (JSKa by e per (b @l
Sy S 4 a5 Cllly 3929 drwgs Sl Ageld (pdiy e (18 CunS el g wBIjg ()5 50 e dd)ye bl
alie 4 51 b dngs I Bse diged plgie (5)lphd 4 dol il 039y ] (s3batil 1) ygi50 gt 4 b plie
My g o mlio 85U 4 Cund 2> ya (Bravo-Ortega & Gregorio, 2007) il iy (oyy8 p9d dow j0 |y 2ub
gl olyed & 1y gy g5 5 Sld Wi e (8 b o Gl s sl Lol )15 3525 (suoy k5 (g3l
x5 )1 @YU Sty 0y g Ol o) s (anbo calge 4 oolatBl (slaise ) (So plgie 4 (65,9l s
Eid et al., 2007; Van Passel et ) 15 o o) lsbo cuas |y gyt () 9) Mdgi g 2ol 5 pslols (¢5,9liS
Y game geoS 4 25 becnl 2 0938l D) 529 o) (sjlols Siomi Gl s ol 5 (al., 2017
Swyiso a3, B ol g g il Loyl oo 5 dan b bl (oo i juite «(55,5liS” sy B > (556sS
28 ISl o Slie (65,5058 (sla ity pgas 2 ,Slae g Cusl joliia cpl (sl (aamlio 02les (Sl pite
25 o0 ) 8l s (65,0l i IS a5 (ISt o sl
Sl aslo



VFoY o loz 6 lois ylg g oliy 6590 /) 55 ,9liS drwsi g olaid] wlidini dlxo MA

(M) pisuyed o )loo Grbanslil ,Sily o8 390 dlaeld Wi S50 Jalge | (S (sl 4ylopus 059l
25 Shs K olsis 4 45 sadewsS b S 4oy ol (GOIdIN, 2016) Casl IS 555 a5 ol dndlisia
wlop 1 (65105 loyus (23595 )8 5| i (Becker, 2009) 3 cp 5l L 3,8 I 3,8 51 lgs oo 1) 395 00 5] 5,8
4 s Gl g o oo (5ol et (8 50 D95 41,55 0 A Cuanl Sl Bigel 350 10 e By 5 Sl
oy )15 2ol Slasl oy jas plgie ) winr ()3 & sk 4 208 B8 g lacde (Gl oS (s Jelge
L ol SV Jlo ,o ladw g 05 zphe Slusl Gloyw (695 0 4 cile SChultz abuwg 4 V85 Jlo > Sl
porie 1 ol (oolail 5,Slae s 53 s0elS (el S sie 4 (sy55 o) (Abili et al., 2015) sl s
€ h590M (690 ,0” &K (6 yglg & Guize® (€ 8 s dlos I (0laiBl £ gt madlio g  Slusl ko po lgie 4 313
6laBl Wby woe Joloe 51 (S ol 4 Sl aloyus 09,0! (Fitzsimons, 2017) 5,5 ,8a |, « s plcolby 4
(Fleisher et al., 2010; Teixeira & Queiros, 2016) > b ,guiS iy 1> (o juans (i 9 Canwl 0l Al
298 9 e

PLaBl dd) 5> oo i 9 WS (o I So (g SaUby) dmwg b bt SV g a5l )3 (655l 5 il U
oyl 5 cloba, 5y 54 (clboly s ittns o ol j1 355 (655liS i (Kim & lee, 2015) 5,
O 5 900 Rl (e M) 1S Slge u)g drg LB AD) 5> (Arwg g Buod sl I mie)
25 odnlie il oy I3l 5 15" (59508 4 (Sidly

i Sy tglop g )15 ol slayuiin 32 & Ygano 48,5 &9 slaingy 5 Slillas )3 13 43S oS 3 (e
By e o (50y5lp Jo U 65l Sloo J) 45 (5sbs sl 285 )18 co g5 390 scnl o Ly (o] ol (3uioss &5
29550 om0 ey Olalllas Bros gy s 3l iy 3 &S Cusl Jb 3l g Cumio Gl (osas 1
gk JAo (geud JS ) dlasly by g bayiie pl (9955 3)lg L3S 518 2Lyl 2590 9 Bl e (sl ples
b e pj daly ©jg0 4y

Y = F(L K, H, TK, N, W, D) (Vakay,

5 Sl () 3)le o 2 YWWAY Jlos b B ) (555l 25 09381 (3] JSilr oY il e o 1o oS
WAY Jlo ol cosd ) (i nl ) (Al dlojr (39290 K Jits (6 yuite I (b & Canl iy it (lgic ey
&y oadls) Sl alope e H ()35 550 cuns p) (6jpgliS Gi5u 3 Jols Wisays L (Jby 2lke cuus
DI ) g g 300 Al ja) (59l g G e TK (e sl (nyite Olpie 4 o> cuasy «sdlguls
3y (aske ooy ¢ 2l Jlo 55 (53l sl o0litil L) (mbo i yuito Ne ((WAY Jlo o Cagd & c5y5lisS
i oMl s Lelge b Sgi ibicos ol sLaidl (WEF-A) adllas 3,90 0)g (o 45 oy ) sl 0 651
licar slpsie U @iiSiy bajuie p oMo (ingh (nl 3 Cunl 4B)S )18 g (o3lai8l slag 2 ¢ Jheos
5 Ml ol oSl ols Ll yd slaie cnl (gl sl 0ad 3y o501 )3 i JluSid 5 o Six g MBI gm0
Blod (conl o 336 bl ible csls g <50 30 WOV=FY (gla Jlo (sl &) W _oaghge yeite S 5l oolissl b Sis
Wil (g pad SISl A 0o gl Jlusiid Jg 215 3529 51 )3 0l ()l e @S (ol 08 4 (oinen S
2 (o 230,50 sl o slyp 9 S5 2ue WAV-RS o Jlo (gly o) JlSis D ospgo o | oslaiwl b cul
ol 05 3,5 o5

NS g 5o @les 3591 55 (clod S i 4 @b oyl ] o ool LoMBTa-OlS b g8 5l Gimgi oyl p
5 oyl (b 5l xSy L) ¥ ) g0 4 Gimgl 65N e nl il 48,5158 oslial 500



M Ol 3052595/ Onl 50 SisglaS SR 00939 iyl SIS P sladlio (e (29 f — (ole)

LN(Y,) = @ +abln(K,) + ALn(L,) + 7Ln(H,) + SLn(TK,)+ ALn(N,) + W, +7D, +U,  (Yelal,

Jao aysie lo .l Wlowy dlos b IMET s35 Ut g lae j1 (15 5e 00wl Jo Byro T ol YU dlaly o
| 045 03)91 Y Jods C)’l L lagpe Gbuusg g b yusie dods ol 00 03> s gy M3

g3y 0l o3l sl yusio &y Y Jg»

Al Chnog los e
Jby 2)ldke WWAY b caosd 4 (sy5les GDP LY $523WiS” i 03938 3] oty )
5l SiygliS pisw o Jelb )5 (690 olass LL Sia9uiS iy 5 ) g9, pi )&
e B ale > L,
Jb, 35kke WWAY b Caagd 45 33390 dylo s oo LK S o) "~’“’f9?’°"'”
Siglss
o> @lguls 5 LH el oy 02,8
ol @] Jle yd )b Hlade LN b mlie o,
Jy okl WAY ol casd & (5y9liS” piso o R&D iy ja LTK  9lis Gise o syl g sl o,
b b, Sl ol KOs WWAY-IWYWEY o Jlo (¢l
o Jlo iile el g S sladlo sln) ogngn i S S
().a..o dde
bl Sl glp g <G a3 WAV=IYAS o Lo ol y
L Jbo e sl g R D s
().a..o dde

saidy b znsgdgs oSl 5l (s slapiie 5 dtunly pite G Gdedily 5 DaeclsS Ay () polate 4
250 &S Cawl oads a8 )3\ 1> SLlse ARDL (665l (gly memwdlassl closl )5 35 o oolaiwl ( ARDL) (x595
il 0a 0 Uil Lyl o Satee 4

2 by by aiBy (13,5 Lld b g oI CaaclisS sy ol (8,5 s > Js 4 ARDL (o501 3 )
P 09 b 5oyl & lyiies SsS sladiges )3 gy o 3l o3l L iy 9 43y o | SsS ladiges
.(Bahmani-Oskooee et al., 2020) cél, cuwd oS Gy ol ps

(Chandiaetal., 2018) &S 5,51 s lojan ysb 4 |y oo teslisS o tonily (¢s3)l wilgs o ARDL (65S)  —Y
S5 53 M 2 giitisan b3 4 led (555l oyt Bl g (Siusandss & byspe SIS sbol J 5
.(Pesaran & Shin, 1997) &S 5 595 35 2509, JSie ARDL

Ksas A5l g0 it g () 3 48k s ol 423 Sy 5l laysitio (39 Atusan  ARDL (5580 =¥
.(Ouattara, 2004; Nkoro & Uko, 2016) sl g3 cp! il oS5 L o 1(1) L 1(0) 4

Sleslo 0y90 s 10 Caodily ol Cuoms 4y SloolisS ol el Cae puo duolro S0l ARDL (561 )5 =¥
(Nkoro & UKO, 2016) cawl yurs ECM (55l 35511 31,00

oS ol 53 ARDL (653 jl ookl sl 428,515 03zl yge oyo5 @lidllas )3 03,25 job 4 ARDL s,
)13 3,8 anla pato plo (642535 5 )l polie ¢ 365 anBIS ke 5| Shie ciagly it

330 WIFAF (laJlo Jloj )9 (sl ol 2 Sige Joloe 5 cipglilS Ui 1o Al Cumdg il gl 3
Al oy (635290 9 (Sl o ps ((65)5LES” (50 03933 (55)] (sl yusite (slmodld eyglate (ks 355 so )3 (oy
2 JELs IS (o s yuize claodls (CBI, 2019) ws 381 oyl oMl (gys003 (655 5o SOb I (gjysliS ise
35 b mlie yite claodls (MPORG, 2019) cwl 0 (¢ yslgas S dn3gs g deliy olojlos 5l (sl i



VFoY o loz 6 lois ylg g oliy 6590 /) 55 ,9liS drwsi g olaid] wlidini dlxo AY -

lmosls plsl s (IRIMO, 2019) 15 6)5hs,5 Jlasis a5 vk o 350 Lisks 598 owlislon olojlus 5
MPORG, ) aol sy (65,9lsS g b 9 Sigel «olisiod lojls g )9S ardgy g asliyy lojlus 51 (g9l 5 23l yeito
ol oas o3lizl Microfit 5.5 5 Eviews 10 ,l53ls 5 51 oxuwslasl (o3l 3,41 <l (2019; AREEO, 2019
el %)

oSl 68 4 Coon 0 1) 3o g Cowl 008 s do )] (Sloj (om0 sloodly | Sriwslasl ool 3y9l 0 5
oolitl b 1 3o (gl o blo _suoyys ol ¥ S ol piio bl allco 35l o (ygaid) ilies | oeiawslasd
sl 03,5 )5S g mpeled 221y 4y (g3l )
990 Al lop 1) 5 (5)0liS i3 )3 JELS ) g9y wi ) es)sliS i 0393815051 i )BT (sl e
9 Sl loyu o)l (anb plie 02) 8 sl jiite o Cand Jlo > ol Db 00 blo (635 SOl Jlso L s
Spelp sl p3Y ol bl 5 (S (ape G5l 990 Lle) s ) it Ulo prdaw 55 (550li3 o iy o,
35l ze e |, ARDL (sl

095t omeld 01y Al y (99031 Y Jgan

PP ¢5e5]
Slxwsg b o,be] -
B9y 5 shee 5l o2 b 1(1) ATy 559k 039381 (25l i )W
B g ebise Sl o2y L 1(1) —ONYN Ko vy
Loy ok g she 5l yoye b 1(1) -V/AsY® Al lo s (639390 w5
gy g sl 5l (oye b 1(0) —V/ony** PR A PPCIN LY
B9y s g slee Sl pope b 1(0) AAA Sl arleps 02,5
Lg) 5 ebse jl 2pe b 1(0) Bladk Sl 9 b o)

(103 ) g 3uoy3 O prbaus 3 ()l sine i) Loy (sbaaidly s Lo

bl prons (g bl puond Sgludl ¢ sl wM-0l b p 8 ARDL  sowsslaidl (56 Gl b
duoyd 5 SleMbl glajlse 5 asuis L;Laadyﬂ bl y L;a)ﬂﬁ s dwlis b i >)9Tﬁ A8l prosi pgd A>3 g
0135y yuize Lioans (glogSl lgiedy Jaiwily g (w665l 95 Coles )3 (Y Jodo illas) o sme ol



AT OlFR0 5 32598/ Ol 40 Sipglas i 009 38] Syl po SIS s adGo s iRy 3y — (oole)

Glises (b sbapyd dunlio Y ‘JB»

Blpsas p33 42> Blosass ily) et Soludly JEaiadly M oo i

Yoy AR v/5\ -vIvY -v/5A P led e
00 ¥ a0 Y. A M re ulps doyd
y/oa YA YIAY AN \IAYS Ogle w9 ool
/00 -V bIs¥ -[-¥ -IAD e ‘
(+/1) (+/5+) (+/-1V) (-/Aa) (/5% Sy (Fhusorss>
A -/oY AR} Y/ ofsY

(-/¥v) (-1v) (-15+) (-I¥3) (-13A) FB) e
v/t 2his Iys /00 V/oy )

(+1-10) (+1-1V) (-10%) (-1%5) (+/¥Y) S s
ALY RN of ook IV AR

(-/o%) (-1vV) (-1a¥) (-150) (-/o¥) el

(A 5yl gime grbans 5Ty S35 slael) yimgh (slaadl sisle
A by ple e lsieds ML (oS (F Jgia) LR (pleicus)s 5 F (slagygeil plol |

Jesinsl s g WwIEBO b g3 dulio gy LR ploicwsy g F sloysesl F Joda

d)h@‘“’ c]a.w D)lﬁ] )l.liip o)LoT
[-¥A% /oy F ol
ooy VO/AY LR o)Ll

Oibgh sal sisle

wordd o Jods (Vo vl 1aS) Koo (ladiges ;3 cuvlio) ¢y s 35)lgib lmo 5l ookl b dipe addy sluws pess b
Jgt> 3 ARDL cseolisS (sbgs (593l 3591 ol ((Tashkini, 2018) (eolsl as > opd 5 cows 5l g naddy sl )
el 003 49,1 0

GeoligS sbgy g .\)9]).3 Pl KA Jg.\é

Loyl slme 1,5l o P
-\\as Y/em -Y/f5Y e 5l 4o e

AN NAN DA A aiy o b 6y9liS 039380 55,1 o )&
=\/VY- <IY¥0 AR oA lo s (635390 11,5
/.08 ./yay /YA 4By Sy b als oy 529390 o5
Y/EVY -Iysv N3% aiBg 93 b Lalls lop (39390 1,5
\IYYY AR < IYYA gy pi) 5

Y/OvA <y <[FEA* Sl ko pus o2 )5

/vy o[y o[y Cgld 5 il 02,8

Y/00A N ; AR b @lie o) &
~Y/5 A ofof AT S g Ml
—v/-ov o[¥Y AN R Slsss

R2=./a%0 Adjusted R2=-/aay DW-=v/\sv F=v.o/¥¥yes

(23 ) 5 2o yd O el 3 (6l ine sek) iy (sloasily tislo



VFoY o loz 6 lois ylg g oliy 6590 /) 55 ,9liS drwsi g olaid] wlidini dlxo AYY

0l A% sl oy g 68l s e i ¢ pmismad Cannl (FEV-O/FYY) do )3 ) e 3 Jio (6510 gimo oaimd (L Juo
A o s |y danly paie lpusS o3 A% 51 i Jde 10 9390 (sla e a5 canl o 51 S o)
13 eal by 5 ST Sl e e 8 s SiondpS sets slasged] ol # Ly
Lo o i Srwdlaisl EMSie 3939 5l pubiizme BT g o jliel I lueb] (¢l 1y creolisS (cbgs (o)
s Sly cooten (LB ay SIBCIY g 3jluin bie] 186 | srislati] gl jsS e (lallas 5l Sy b gng o
S o gryban by o g2 3l Sl e g Lo e
ARDL (8l aets glagse)] & Jgs

&3 sz o F ol &3 e LM o,bl 903!
JIFAR IEAY JfYE Jra T
A I¥YY Vavs -INSY YAty Jio gy
— — <[AAF R oy
vy VIEAY AI¥YY V/¥AA lanl il g

Oidgh slaail sisle

oplpls b e o me Wygesl 5l plaiSzun 3 odel Camsas F g LM o)lel jlaie g 0 sanlie 45 jsb o
osbily @595 (g Jloy ((Stumondgd Bl 4 ST dlox oS Las cpy 29803 3) 3)l90 5l S g )3 jho 1558
Gly Joigine 9 (B ()bl IV b g a8 o nal | omiuadliatdl SeasdIS (09,8 plos (a5 p13) @b SS9 (Slnon
ol Iy 2 (B el 5 (00,1 Jao A g 0,5 592 (38 nl

sskatods &5 b o)l Cllas 3290 (5)la3 Slho bl LT &S o] IS gy 55 5 aolisS (lagSl 35l 5l g
S adotly 59501250 5 g ol (S 39 2512 Csasily (65 Gl Je )3 39290 (sl yuite I e
Pesaran et al., ) 395 0 odliiwl  Silslon oy905] 5 Jdo 53 o odlitnl (sl yusio o Cododils dlaly 3939 oy p
Y Jgiz) 2 oolatsl (mail,S iga3l) 8 cpgasl 51 pokaio s (2001

ARDL ENl el dhdi‘“j’l Y Jg.\:-
F ol e Sols e o S olis
b als VLl s

/AT oYY

$Y Aoy 0

Diagh slaail sisle

YL @18 o)l Jlais 1 Lt (FEFY) 0050y50 1 F ool e ams o Ui (nail,8) 3L S2slilon 90l s
o ©dedily Jols abaly dgng pas g IS yho (68 JU b e Mo yd B (6)l3 dme oy (FEOIYY) L 905
53,5 woli |y Jao slopite oo tesil ol daly 3g39 lgs o (sobol lisabl b i ol 4 2395 g0 3 b i
D905 Sedih ARDL (6631 5405 4y pladl

15 4SS cop puito jl b Db o odnlin ol odd ] A Jgas > caendy ARDL (63U 3501y ol
03938 o))l W5 @l 3 pols (Lol lajpsie plo sl (gjyglaS (i 03938 5)] Clyess g Joine 5)US ]
el s 3 gme g e Sl Gl (b @lie 9 (599 5 SIS (Sl loju ilo s (392 90) (55ygliS S
5098 (A 039381 ()l jlddne g (ite Sl Billae Jo (JSiiS 8 g o« Six g QMBI sl pusie &S ()
5500



Ol 3592595 1 Ol 90 SisgliS i 00933] S5 s] g SIS P s badso G ity — (oole)
AYY

S o m2ly8 1) s msual sl gSl I solawl &bl slue (odlaidl Sl il lacgormo cp (Sislilen 339

33 e ol ams o blo,l bl cesih ol polie 4 1) o puisie seoligS” blwgs (ECM) s pusas (clagSl

ol 5l g8 Salold 5 g 455 o > o i =[O b Sxe g e gled pusral dles Cops LA s
A dled fas Jlo )0 o )d 0 Casyur b dguis cdls (6,550 138 51 ele gun &S a0 5 codenily

Saesdly o8 3yl 5l Jeols b A Jgaa

t oL e G815l ol ps JUES
-\/yy YIVEY STAM lise 5l yoye
\TAR Y <[EYYE oAl Glopw (639390 o3 )5
AYYY J¥VE -5y Koy pi,
/050 AN <[y il lo s o2,18
YINO o[-0y NANY $9ld g Ll o)l
AVRAN |55 oy b mle o, &
-Y/EY0 % AN Kis g oMl
-Y/aay ofevy AL Sl

Oibgi bl izl

s Toas ‘59Q| 3)5]ﬁ 5l J.@B @LJ A Jg-\é
&P o mhaw t o, ol o gue )
R -a/¥ay —+ /DA ecm(-1)

Dibe slal sisle

5 CUSUM) g lislo ol (slaygnl pbol 5 ondoygly slogSll oo ) o] canS b aniy ol &
D35 B o 390 Sl so (55)9LS i 039381 (b)) 2 BeoS it (sl e (5515 (SeSe (CUSUMQ
MR ladidod (glie Cuond (pl 3 5 Wgdoo Cgume Bajuiite YIS & Jodo )3 gidte ulpd ol p)d 4 a2y L
DS e
Ui e g Cuto dopd S a3 iSu pl 03938 (B55] 2 38 (659LaST S AlS ey (939290 ]
o S B a3 oo ol ao > < IFF ) (659l 039331 (5] (palls dilops (635290 )3 (I}l Mo p> o a3
S3pgliS i 035381 (051 ey al 33l Jby 3)kee S (59T pise Al e ju (039290 (1 le ST 0dSdnmlone
03)5 a5 1y (659l iS p3 ilojus (39290 Ny ) USS © s ) K i b oo a1 ) (gl VYA
dlail Wby g Aoy odis] Wlgh o IVAL drd (3 il (39590 M)y Ngy LialS g o bl 4 Hobo ylen o]
S sboarlopw (03Kl ) Gis cnl 4 dlojw 3959 dine Cusl Y A 3jle dxlge aeg L) (sjygliS i
ol (30l (ool iy ol 3 390 w28 (535 Bl (Sl65)) g rlop (39290 SRl (Sl 55 9 0 Slane
o9 )]y e Sl g B> acd )b dbnl b dgrge g cbcdil 5 l pel (i)
Fa)s SSUS Jelse ar (S (K38 oy 2l &5 Ll 51l ale njlse coley boolyan o (So58 arle
ol (G yiod Gl i) olisgy slacd o () men (oges slaculus 3561 L o g
9 Fe (s yid S el (laodl g (65)5laS SV gaze gged g @ yw (2lrls Caa JEg e (B3l dnwgs G
@ Nlgie (Sujed wlopw o5 cnl i b oS0d sgw Jl ol Gl dg2ge lop DS (U908 )ik & dBoe &



VFoY o loz 6 lois ylg g oliy 6590 /) 55 ,9liS drwsi g olaid] wlidini dlxo AYY

olhe o JSd 4 (S8 IS Ale p Cows &y Gl oo I 295 S je (S5IgiSS g IS I alie gslaw o by S5
4 g b ool olide Sl dlgio & g (S50 lop S Sl 13 100 ol b &G 3905 &S o T 023y
S5 4 (b jlsbe )3 (o)lS ko pw Camlior LS & (plideSe S Mg ) (S5 4oy orials 5 (a8l (35l
ool 9 295 (giluilel) iy (olide > i (g laculld cunl oY @Sl 5,5 Cge e lasigleisS
b 39 9 A (9 W5 Sl Sl (2] silodz LS Gosb ) d92 90 lacld

3 o> So Gl 5 5 (s oyt oo )3 1y GRS 0Vl 80y VD IS | sl o s it
Iy (5yWS” iz 039381 i)l (3:le Silgs o (duo pd FYIVE &y duo 3 FEIVS 3I) Sl dylo puo pusiio il licn (o
YL bl pite ol &S el o] 5 (Sl zols ey (il 31 (WAY ol cuadd 40 Jb)y 3)llee ASA 5 &) 2o y> +/VO
()l 9 b pdaw) Sl Gloyw yuate &) Cas (618 Canlus I sl adllas dyg50 (sl pusiio o > S
Casl ) g9y (3lguols Mojls 393 SS ool )3 epel cnl 25 1 (g ax g 3)50 Wb (65)5liS Sk aleLs
ol Bl ce ol 3l ol )3 «od9me 29y w8 4 HC (goxio 39500 oamlin ) IS5 5 (450 3 &5 jsbo Lo oS
3950 Ll 398 AT Sladl lopur ()] LA sy es0S dmr p 09de Canl p3Y egy oyl il sl odd 4l
Sl g (oljgliS” () g Cutlige aw 290 (ig7men) Slasl 985 > SIS wle s (ogee slacusls oMl
2 J2ls ) oy (paass g ilee lagbisel udS ) sl piY (slaclis (lalisg) 3 olse (&S 5 oS
g gliopa ) bisel (pszmen) oy (Bisel 2,509y b Wlge gy Sl dllae ol 39 BT (g5,0la8 ik
2 oh9% «s5ysliS pole (Muadlgyls I (o)l o5 Cusbly (pl @ dagi b ol 098 o ((55)5ltS (slaoaSiiily
o5 Sl pogad > lofg Clhied sl Y g ced (55ygliS S5 ) Wy g cllld o)l Jee 3 (Jle zshaw
Db S 295 oyl S o by LI (65,5l (i (el b eulitens ysbody & camd slabisel (&S
O3l el 53l gt 5 (9> MBI 4y 5l Bl b g jome il JSb & 0fagtr) (655588 Saoel g gy loss
295 &Bly yol yete Wlgi oo (paasiio shoyglin Closd | aiso g g (maatie 5 oljygliS bL)|

K (billion Rials - constant price 2004)  ~--~GDP (billion Rials - constant price 2004) R&D (billion Rials - constant price 2004) ==~ GDP (billion Rials - constant price 2004)
400000 200000 16000 200000
350000 175000 14000 175000
300000 {10000 12000 £ 150000
250000 Y 125000 10000 AN 125000
Vs v Ve \

200000 o 100000 8000 JANY: 100000
150000 75000 6000 75000
100000 50000 4000 50000

50000 _o-nennr 25000 2000 .- 25000

0 0 0 0
1346 1351 1356 1361 1366 1371 1376 1381 1386 1391 1396 1346 1351 1356 1361 1366 1371 1376 1381 1386 1391 1396

(K) oy (639290 yuiio X9, (o (R&D) (5,9l g (sl puiie 39, (]



AYD OIR0 9 55595/ Ol 40 S isgli it 009 55] iyl g SIS ST (sads0 (e (g5t — (odc)

HC(%) === GDP (billion Rials - constant price 2004) NR(mm)  ----GDP (billion Rials - constant price 2004)
%0 180000 450 180000
80 7 160000 400 7 160000
70 . £ 140000 350 - -+ 140000
60 Sy 120000 300 A 120000
e 15 Y
50 A 100000 250 o] 100000
40 /'"" 80000 200 ,r'“" 80000
30 ! 60000 150 e 60000
20 T 40000 100 P 40000
w0 T 20000 so T 20000
[ [ [ [
1346 1351 1356 1361 1366 1371 1376 1381 1386 1391 1396 1346 1351 1356 1361 1366 1371 1376 1381 1386 1391 1396
(HC) bl 45lo o e 3, (3 (NR) (oo o juiite ) (2

g8 i o938l (35)) )LS )3 (el ulie 5 syslid 5 I ¢Sl oo ¢S drlogs slo it ) ) JSUS

piie opl jadls ) choyd Ko il ol 4 ams o i gygld g I e (gl edddygly RS lade
eite cpl (2o A bbioe (Rl o> WY (65)gliST (5 039381 (5] ((($5y9LiST S damg g (34000 (sladi ja)
Oi5e 03938l 33| ¢ dnwgi g Geiod gladinia (Sile > GRIEN Jby 2)lke S ja il 4 &l ] I S
OIS A g (345 3 (54l (§)5l5m 2 pdgt Wlus cul bl (I by ke VY St (65y0laS
S @l isw D R&D i) dawss 5 355 10 (6138 4l o 04138 Mgy o€ 5 4 5 3925 cpl b0yl <D (65)5lis
$9U8 g Ll dopapy Cawl 0103 355 & 1) (00b5 Cllugs g 3)l0 dgmg e (ol 1o SLSL 2,4, &S sl sl clol ()
Syl g ol el S g9y 5l oalisl gl )b ) g5 alyse LialS g ulie panass An1d See Gyl ) Wl
My GgiS s g5 o JS )3 5 998 (55ygliS” ide 0 Mg (85 5 (oS Rl Gage (SYL (sp9050 b sloodlys
L cdgs ghardg slaatze Sl L R5S s cpl il Jsoxie semeild 45 3,509, 4 yporenlio 155 3,50,
L 9 o IS le o o 5 32855 i 9 45 JLy ooy i 45) 3l g, ol & 4 b oS 25 ol
i Gedld (818l piY diej gy 2980 ey (Cunl olyon (655liS A 53 VL @lie g 033k
Sl )3 sore SplS Willys 5 paastie pler Sagys Canyi b Bl laans )3 cul (1S 358 wal b pogad
Ol il sl (605 U Sl Y (o0l 5 (Bl Lol il D90 Judody dol sl oids il (g)9ls 9 il
3909 slp Jb 2)90 €6l Ll dgurg g 3brl piline ol cpl sl 039 @BIS 108 A g oS ol 3 (pogad
Faslg 5o 1) ansle 093 el wlos 4 (wpiws (b Wl b cunlacdled ool 4 )Sie 9 o e Olygly
W5k des o liclelyl g asl, fasle
D5 53 S (ST 4 w3 m o5 (S YL Jai) e e e (sl o3isl 0 (b 25
S 9k ouials Lg) 4 da g b bl el oo Gl 8oy < IV (65)gliS” Sk 039381 (b)) puiite () (1Slke
chawgio (yo e YOP/YD) (S55k bawgie jlade )3 (ialS jio dee o o il 4 (N S5 & s 3 NR i)
b @le p3 sl 5 b oo (AT WAY Jlo coll cunsd & Jby 3,lkee Y 0 Al (65)5LiS i 039381 (55
(O3 a5 gl ol @lio 3l aygyi0 g ol ool b sl glacdlis 5 lacdled 51 5 oS Canjlame
s 23 Slae) & (B0 5 (LS b b lape) Cuxndy st daply s> 1 i sl daSix (g5pm ]
&S Sloladl cpl ol oy ol 48,5 )8 glod S Slyums (hesied opf g ¢ SeSume Ay (55yliST LBl (o p)8
&be Sl agiie oo ol Cunjlaze g (b @lio 055 Ao 4 @l )3 Cusl olpen g Ll
iz (o5 03T 5 (5 0 1 5 LIS lanle o 5 LoV g ety (MBS s ool b



1FeY o lgz 8,los ylg 5 olriy 6590 /) (55 )9liS drwsi § Dlaid] Cliin Ao AY#

Slaglb Sl L asl 298 o dedidy > aJgs )8 138, o il coge kW &S Cuwl olyen S ol yd (xilhe g
(35525 et (250 9 lBgsU slaosy jop (5 9 Cusby 9 (B)k dod 53 i Joli) waldl s lasaly (yoonen
O 03 S Syl g (b Jalge I (AU oS d92g 4 do g L Canl (S 0)JI5 (0 Sl p3je (SW) CuiS
oaals ul 4 Sa)b as ol o sl plibolin! b b g Sy copie sbaculow Aol 5l (65,5li8
ol (JlSis 035008 Sl ol Gl gly (6,55 pxie 5l edlatnl & 5l dad o &y JlSis snsy Jos jd g Al
cgdlato (sl Jlo ]y 4y 08 4l ol o Jlo ] 13 (65,5liS i s GialS' L laias JLuSits 685 «adly 5
olaistae US> e ol 08 250yl e g e JUSUES pagmge pite Sl 55 Geis ol 3 e talS
S it ) (5L (6 sl ) Lt (oo S )93 9 Ml Gy sl Sl ogmga e hia oy

b i ol U5 s

e L

Ol (8l sl NYYF=AF 0595 )3 (65)5liS s 039381 53] 2 Jige elge iomiw g (alwlid bl Liagy San

ISt s s eslitwl WwME-0lS wJer ab g ARDL | srwdlasdl (o631 Lasye (sl yge3l plosl jl yu ¢jolaio

S529UES” (5w 039381 (135)] 2 (b @lie g (6y9ld 9 I ¢Sl drlo s (38 rlop (sl pusio I gine (5135

SiUES i 5y Kigy oxndds kel oy 1y (1P GRES L) (So3b alep w30 ol @l Sl

o3 sl ) (g5yliS isu j0 (856 (6l Al o pae g Alo j (639350 Liul38l sialS Wgy ey ol b il

2 g Ades )8 yials 4 dgnge cadilow Il Lol K6l g Canl (g5y0liS isw Ady slp gds s

2 S SEIL (VY GiS L) (gyold g I (ylee (pl 50 Dgu yoxie b (65,0liS Lisw B a)gr olb) alS s

el (233l 5 290 55 Wodles ol Sl yicuslio (313050 s 5 008 355 @ JUES] Cvge ¢(So5d ailopu CudS

i 03938] 455, Ay 53 oS a5 Wlg5 oo 5 (gm0 CautS wlie 4 o +/VD S L) Sl aple s Lol 5yl
3P S 2 92,5 JE caslae dagi 3)50 L Sludl slacud b &) gl (s5ya00 (ol ply A8 ) (65,5LiS

i e (il 5 (B S bisel dngi g s Cumlion ) gl 5 LIS 2 e 5 g Sygods o ol loyes

Ol g ilwdialys g ccanlite (5)9ld 9 (I 2 (Sise ¢ B il pur (el ol (65,9LaST S cpgeme )3 3,5 )l )3

ol yale  Slusl (g4,

REFERENCES

Abili, KH., Mazari, E., Khabare, K., & Maleki, M. (2015). Explanation Role of Employees’shuman
Capital of higher Education Centersontheir Tendency Toorganizational innovation (Case:
University of Birjand). Journal of New Approaches in Educational Administration, 6(21), 63-
84. (In Persian)

Agricultural Research, Education and Extension Organization (2019). Unpublished row data.
http://www.areeo.ac.ir/fa-IR/AREEQ/1/page/%D8%B5%D9%81%D8%AD%D9%87-
%D8%A7%D8%B5%D9%84%DB%8C

Azadi, H., Ghanian, M., Ghoochani, O. M., Rafiaani, P., Taning, C. N., Hajivand, R. Y., & Dogot,
T. (2015). Genetically modified crops: towards agricultural growth, agricultural development,
or agricultural sustainability?. Food Reviews International, 31(3), 195-221.

Bachewe, F.N., Berhane, G., Minten, B., & Taffesse, A.S. (2018). Agricultural transformation in
Africa? Assessing the evidence in Ethiopia. World Development, 105, 286-298.

Bahmani-Oskooee, M., Miteza, I., & Tanku, A. (2020). Exchange rate changes and money demand

in Albania: a nonlinear ARDL analysis. Economic Change and Restructuring, 53(4), 619-633.
Bashir, A., & Susetyo, D. (2018). The relationship between economic growth, human capital, and



Ol 3592595 1 Ol 90 SisgliS i 00933] S5 s] g SIS P s badso G ity — (oole)
AYY

agriculture sector: Empirical evidence from Indonesia. International Journal of Food and
Agricultural Economics (IJFAEC), 6(1128-2019-554), 35-52.

Batabyal, A.A., Kourtit, K., & Nijkamp, P. (2019). New technological knowledge, rural and urban
agriculture, and steady state economic growth. Networks and Spatial Economics, 19(3), 717-
729.

Batten, J.A., & Vo, X.V. (2009). An analysis of the relationship between foreign direct investment
and economic growth. Applied Economics, 41(13), 1621-1641.

Becker, G.S. (2009), Human capital: A theoretical and empirical analysis, with special reference to
education, (3th ed). Chicago: University of Chicago press. Inc., US.

Bravo-Ortega, C., & De Gregorio, J. (2007). The relative richness of the poor? Natural resources,
human capital, and economic growth. Lederman and Maloney, 139, 71-103.

Central Bank of the Islamic Republic of Iran (2019). Economis Time Series Database. Retrieved
from: https://tsd.cbi.ir/

Chandia, K.E., Igbal, M.B., Aziz, S., Gul, I., & Sarwar, B. (2018). An analysis of the management
of fiscal deficit of Pakistan: An econometric study of auto-regressive distributive lags (ARDL)
approach. The Singapore Economic Review, 28, 1-30.

Darr, J. (2017). Agricultural growth linkages in Guatemala: New insights from a value chain
approach. The Journal of Development Studies, 53(8), 1223-1237.

Eid, H.M., El-Marsafawy, S.M., & Ouda, S. A. (2007). Assessing the economic impacts of climate
change on agriculture in Egypt: a Ricardian approach. World Bank Policy Research Working
Paper, 4293, 1-33.

Fitzsimons, P. (2017). Human Capital Theory and Education. In M.A. Peters (Eds.), Encyclopedia
of Educational Philosophy and Theory (pp. 1050-1053). Singapore: Springer Singapore.

Fleisher, B., Li, H., & Zhao, M.Q. (2010). Human capital, economic growth, and regional inequality
in China. Journal of development economics, 92(2), 215-231.

Goldin, C. (2016). Human capital. In C. Diebolt, & M. Haupert (Eds.), Handbook of Cliometrics (pp.
55-86). Berlin: Springer Berlin Heidelberg.

IRAN Meteorological Organization (2019). Unpublished row data.
https://www.irimo.ir/far/index.php

Kadir, K., & Amalia, R.R. (2016). Economic growth and poverty reduction: the role of the
agricultural sector in rural Indonesia. Seventh International Conference on Agricultural
Statistics, 26-28 October 2016: the Italian National Institute of Statistics, in close collaboration
with the Food and Agriculture Organization of the UN (FAO), Rome, Italy, pp 1-9.

Kim, Y.K., & Lee, K. (2015). Different Impacts of Scientific and Technological Knowledge on
Economic Growth: Contrasting Science and Technology Policy in East Asia and L atin
America. Asian Economic Policy Review, 10(1), 43-66.

Mankiw, N.G. (2017), Principles of Economics, (8th Ed.). US: Cengage Learning. Inc., US.

Meijerink, G. W., & Roza, P. (2007). The role of agriculture in economic development (No. 4).
Wageningen UR.

Muhammad-Lawal, A., & Atte, O.A. (2006). An analysis of agricultural production in Nigeria.
African Journal of General Agriculture, 2(1), 1-6.

Nkoro, E., & Uko, A. K. (2016). Autoregressive Distributed Lag (ARDL) cointegration technique:
application and interpretation. Journal of Statistical and Econometric methods, 5(4), 63-91.

Norozi, H., Hoseini, S.S., & Ansari, V. (2019). Investigating the Effects of Macroeconomic Variables
and Support Policy on the Growth of the Agricultural Sector in Iran. Iranian Journal of
Agricultural Economics and Development Research, 49(4), 587-605. (In Persian)

Ogundeji, A.A., Donkor, E., Motsoari, C., & Onakuse, S. (2018). Impact of access to credit on farm
income: Policy implications for rural agricultural development in Lesotho. Agrekon, 57(2), 152-
166.

Omrani, M., & Farajzadeh, Z. (2016). Capital role in Iranian agriculture growth. Journal of
Agricultural Economics Research, 7(28), 1-19. (In Persian)



VFoY o loz 6 lois ylg g oliy 6590 /) 55 ,9liS drwsi g olaid] wlidini dlxo AYA

Ouattara, B. (2004). Foreign aid and fiscal policy in Senegal (pp. 262-267). Manchester: Mimeo
University of Manchester.

Parman, J. (2012). Good schools make good neighbors: Human capital spillovers in early 20th
century agriculture. Explorations in Economic History, 49(3), 316-334.

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

Pesaran, M.H., & Shin, Y. (1997). An autoregressive distributed lag modelling approach to
cointegration analysis. Econometric Society Monographs, 31, 1-24.

Pishbahar, E., Rahimi, J., Dashti, G., & Ghahremanzad, M. (2015). The effects of agricultural trade
instability and volatility on growth of agricultural sector in Iran. Iranian Journal of Agricultural
Economics and Development Research, 46(2), 299-310. (In Persian)

Plan and Budget Organization of Iran (2019). Unpublished row data. https://www.mporg.ir/home

Sadeghi, B., Ahmadpour Borazjani, M., & Di anati, M. (2017). The Study of Inflationary Tax
Influence on the Agriculture Sector Growth in Iran. Agricultural Economics and Development,
25(99), 1-16. (In Persian)

Shakeri Bostanabad, R., & 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 Persian)

Statistical Center of Iran. (2018). Results of the labor force survey in 2017. (In Persian)

Tafazzoli, F. (2018). The History of Economic Beliefs. (3th Ed.). Tehran: Nashre Ney. Inc., IRAN.
(In Persian)

Tashkini, A. (2018). Applied Econometrics using Microfit (2" ed.). Noor-e-EIm Publication,
Hamedan, Iran. (In Persian)

Teixeira, A. A., & Queirds, A.S. (2016). Economic growth, human capital and structural change: A
dynamic panel data analysis. Research policy, 45(8), 1636-1648.

Van Passel, S., Massetti, E., & Mendelsohn, R. (2017). A Ricardian analysis of the impact of climate
change on European agriculture. Environmental and Resource Economics, 67(4), 725-760.

World Bank. (2019). World Bank Database. Retrieved from: https://data.worldbank.org/

Ziaee, S., Amirzadeh Moradabadi, S., Samareh Hashemi, Kh., & Narouei, H. (2018). The Effect of
Knowledge-Based Economy on Value Added of Agricultural Sector in Iran. Agricultural
Economics and Development, 26(102), 75-92. (In Persian)



