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Extended Abstract

Background: The importance of employment creation in achieving economic and social stability
in societies is undeniable and constitutes one of the fundamental pillars of sustainable
development. Employment not only serves as the main source of household income but also plays
a decisive role in improving overall welfare, reducing poverty, increasing social capital, and
strengthening economic cohesion within society. Greater attention by policymakers to
employment issues can lead to higher labor productivity, a reduction in economic inequalities,
and, ultimately, the achievement of comprehensive and balanced development at the national
level. In this context, member countries of the Organization of the Petroleum Exporting Countries
(OPEC) hold a special position, as the abundance of natural resources—particularly revenues
derived from oil exports—should potentially contribute to strengthening investment, developing
infrastructure, and increasing employment-generating capacity in these countries. Nevertheless,
the fundamental question remains: why do many oil-exporting countries, despite possessing
substantial oil revenues that can be considered an important factor in mobilizing capital and
financial resources, fail to achieve sustainable, diversified, and employment-generating economic
growth? This situation, which often manifests in the form of phenomena such as oil dependence,
the Dutch disease, and weak economic diversification, indicates structural challenges in
transforming oil revenues into productive employment opportunities. On the other hand, the
contemporary world is witnessing profound and fundamental changes in the economic structures
of countries. One of the most important of these transformations is the movement of societies
toward a knowledge-based and innovation-driven economy, in which knowledge, technology, and
human capital are recognized as the most important factors of production. Within this framework,
sustainable development and the enhancement of national competitiveness have become more
dependent than ever on the production, dissemination, and application of knowledge. The
agricultural sector, as one of the key sectors in employment creation, food security, and rural
development, is not exempt from these transformations. Improvements and increases in
agricultural productivity are primarily the result of a transition from resource-based and
traditional production systems to knowledge-based and technology-oriented production systems.
In this regard, the knowledge-based economy calls for the integration of knowledge, innovation,
and modern technologies—particularly information and communication technologies (ICT)—
into agricultural activities. Information and communication technologies, as powerful and
transformative technologies, have the capacity to bring about fundamental changes in agricultural
production systems and the food industry. ICT tools and systems, which are a combination of
human and machine factors, can play an effective role in increasing productivity by improving
access to information, enhancing resource management, reducing production costs, and
increasing efficiency. Global experiences show that the introduction of information technology
into any field is usually accompanied by higher efficiency, improved production quality, and the
expansion of employment opportunities. Accordingly, the knowledge-based economy is one of
the key factors in discussions related to employment and can have significant effects on job
creation and employment development, particularly in the agricultural sector.

Methods: This research aims to investigate the effects of knowledge-based economy indicators
on employment in the agricultural sector of OPEC member countries. The methodology used
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involves sorting each country based on the raw value of the index and assigning the first rank to
the country with the highest value. Four indicators from the World Bank, including economic,
educational, innovation, and technology indicators, were used from 2000 to 2019. The fully
modified ordinary least squares (FMOLS) method was used for estimation.

Results: Tests for the stationarity of the model variables showed that all variables were non-
significant at the level of 1% and significant at the first-order difference level of 1%. The
cointegration test, using the method provided by Cao, confirmed the existence of a long-term
relationship between employment in the agricultural sector and the other model variables. The
FMOLS model estimation showed that, apart from the economic index, the remaining
components of the knowledge-based economy had a significant effect on employment in the
agricultural sector.

Conclusion: The results of this study indicate that, with the exception of the economic index, the
remaining components of the knowledge-based economy have a statistically significant impact
on employment in the agricultural sector of the investigated countries. Specifically, the
technology and innovation index has a negative effect on agricultural employment, which may
indicate the substitution of technology for labor—particularly low-skilled labor—in the short run.
In contrast, the education index exhibits a positive and statistically significant effect on
employment in the agricultural sector, highlighting the importance of enhancing the level of
knowledge, skills, and competencies of the workforce in creating sustainable employment
opportunities. These findings suggest that the role of education within the knowledge-based
economy, especially in the agricultural sector, is not only complementary to technology but can
also mitigate the potential adverse effects of technological progress on employment. A set of
policy recommendations can be proposed based on these findings. First, investment in workforce
education—particularly technology-oriented training and modern agricultural skill
development—should be prioritized within development policies, and such investments should
be aligned with the objectives of sustainable development. Second, governments should improve
agricultural education standards by creating incentives, enhancing capacities, and retraining
teachers at all educational levels, while simultaneously expanding and upgrading educational
infrastructure to ensure that the education system is capable of meeting the demands of a
knowledge-based economy. Third, strengthening economic stability and growth, together with
increased investment in agricultural innovations and appropriate technologies, can contribute to
improving employment conditions in the agricultural sector. In this regard, the adoption of
policies that promote technologies compatible with local conditions and labor market structures
is of particular importance. Fourth, given the positive relationship between registered inventions
and innovations and employment, governments are encouraged to provide broader support
mechanisms for innovative activities. In this context, knowledge-based firms and academic
institutions can play a potential and effective role in increasing employment—particularly
knowledge-intensive employment in the agricultural sector—by financing the initial and final
stages of invention and the commercialization of innovations.

Keywords: Agricultural sector employment, Fully Modified Ordinary Least Square (FMOLS),
Knowledge-based economy, OPEC countries.

How to Cite This Article: Asadpour Kordi, M., Rajabalinejad, A & Kaviani Darani, M. (2026). The Effect of Knowledge
Based Economy Indicators on Employment in the Agricultural Sector (Case Study: OPEC Member Countries). J
Economics Food Sec, 1(1), 68-79. DOI: 10.61882/efs.2025.52



http://dx.doi.org/10.61882/efs.2025.52
https://efs.sanru.ac.ir/article-1-52-en.html

[ Downloaded from efs.sanru.ac.ir on 2026-05-21 ]

[ DOI: 10.61882/efs.2025.52 ]

Sl s gilia g (559l gl olSulls

iRy o
Cix9WiS pise JWud! s ybow iy 3baidl sy yaid b o
(Sl gie (5l )90l 205390 anlllan)
TSI Slgls Uae 9 oI5 ey il 035 g0l o o

il as)ls gyl anb wlio g (£5)9LiS pole olKuiily ¢ ool)5 (wdine 03l ¢ 55)5liS Sl 09,5 ¢ ldliwl -
(m.asadpourkordi@sanru.ac.ir :_Jsguwe o4 g5)
Ol sS oMl :,\)'T oSl )5 soly ¢ aub wlio 5 (55)5liS nfi&;}b e g dlasBl 09,5 ¢ paass (S -Y
Ol eoliag el 3131 oKl ¢ B o dolg dasiodgulyd g 138 ol ¢ g5y5liS 0aSisly w055 pamass (558> Y

VEELAIYY bl o VEF VYA Gl o) VEF/CFNY el ol
VA b A axio

boune 20,5

o5 Jztl 2,00 placdiy sl drwsss susbl Sl 51 5 byl Lo gdgn caals olainl g (olatil s 3o 5 Jlzdl sl Coen] tAodi
g g o] lop Gl 3l 8 (ialS  agas oy phaw (SlE5)| 5> (SloMS (s i oSl il ko nylgs 2]y sl Lol i lgie
SR (2l O ps r90 e ORI ledine) Slgie JUndl die & LIS Cuwlin jiin 42 )0 dag S 0 Wl dnel (golal plov]
I Sesl) e oS ol (slajoitS lajlo g (slayouiS olen (nl )23, (o o )3 (flgie 5 Ailrdon dangs @ oltd Culd 3 5 (oLl
gl (5 I lop gl jludieej ogill jobd bl e Sl Job gladel)d ofgar b @lie )98y &Sz X5)l)55 0 (lofuy ol
e ole i oS 3l (la )5S ) gk Lz oS ol gl (bl Gy e Jlo 0l b 2Bl g8l 53 (2l Sl bacad b il 38l bredle
oy il g gite ol oobatdl ad) Sl sl (A o g Slagle s aulio 51058 1 (ot Jols Wlsi o o 35 )L (slasal> Sl o ly08 5
ol el o joy (dhail iSugel (0 Cand g €l (Gl Kl 4 (Suwle? jlai oleeny B Wl oS Cunsg ol Saiieg
@olaidl Lo )3 Gras Y8 sald jgel (s> 3 S0 (gges 3l sl JUil Wgo slaco B 4y (85 slasal)> a5 e 53 o) slagile
il 5 (63918 1l o )3 oS (golatdl il (o pgl g i sttio g il oLl Cans 4y el 8 1 (Y8 ol ke | S e )5S
g Olied 65500 lej bl G BayeidS (0B olgs SRl g Ik dswgs ogle (nl 3 g abll Mg Jelse (p ek Olgiear (Sl
Ol ) e pliwg) dngi g QI3 coel (JUadl slnl ) @S ot Sl (o s 6 5igliS S Culosd dtly (s (6554 5 L]
Ol 1y slapllas &y (s g jomepsio 458 slapllas I Ul aons iz g 5l Gl «559liS ) (6ag0 e I8l 9 29t < Conesd (siane Y g5
L (ICT) bl o @ledbl (5)5l ofgar (s Slocs)sld 5 rgls il pleal jlls (il 2 it latBl il cl 5wl jore5lid
o o g5 ctleMbl &y (o yiawnd dguk0 b Ailgh o it (sl 5 Sl Jolge | 0S5 &S ICT slaailobo g byl .ol (65,0liS” glacullad
2 SNl (6)5ld 399 4 wind o (LS Slor oo S Wl sy90 00 BRI 3 5550 LB (2 SR g Mg claan e (el b
S e bl sladl ulal (ol gl 039 olyen (Jid slacus b (508 g g5 CodS ] (ol GRIEIL Jgese jsbodr slojg>
59U A 53 094 (JUidl dnwgs g 3l (e BB TNl oo g el 155 (2l ool Sl Ul b b je cabie )3 ST Jalge Sl
AL ansls

Slgie sl aislayy Kool gute clajgiS (530liS pise JUdl (ol sl laasls Sl u)p & pols i3t by, g dlge
oAt yodS b 45y 5 Sye Slai pb ke (glis 2 ystS 5 Supm Gl )3 &l ygo nl 4 lajite (08 Jlo a2l 5 G L)
7988 rpoml & B A8 e L aalsl gy ol A8l dbgye e ) jlade (i s> & Wbe polatl ()9S @ sl 45) D9
Voo gladlo b 6yskd 5 sl obigel solatl slaasls Joli Jloa SOl Ly ond (Byme (a3ls oz Sl opshate cul (sl 293 (s34,
0,5 359l (FMOLS) o Mol MolS” Jgome Olaspo JBlis gy SKaS'dy 5 A oolatwl YoV I

3 92 bl duoyd S5 prdaw )3 o Jol 480 ol g L53g) Llob doyd S5 o p3 o (sl it (olos 45 150> s plian] (905 ol saidl
e sl ADF o)lol Jlido SIS (ig0il gults a4y g b osd odlitl SIS Lawgs o &l (2, 51 Jao 55 (Sadlilon (igol oyt sl cadllas oyl
sloyiia plo g (559" i Jindl ple resily alaly 3929 «BlS (g0l gl 4 4255 Ll iz S92 3 stne Ml 2103 0 (ylisabol oo 5 Jliz
beJae 3 (Saililen 29y Sl 51 Gy 1 3y Cesily alaly b (Suslilon 3929 pae p (g ybeo 40555 503 oo 4.8 )15 a0l 5,00 Je
laailye Lile oolatdl Lasls | i 4 o5 Lol oLt 3590 gults 15 4zl FMOLS gy dlaty e & 15 Saililon yg0)] 5 oolisl
edly )l sime il (g )50 (S1R)9iS (655l iz Jlndl i il Slaidl

2 St s JUadl yr ooblize 3l it sladl gleadie plo oolamdl (adls j2a o wade (Ui adlls ol @l (6 5 A2l
a9d (iRl Sl Wl o ol ails (555liS” JUdl 1 (ite S 6)gls 5 6yl (S ls cpatiie joboty LA gy 3050 (5o )9S
sl 0315 5 (55908 iy Jzl gy s olim 5 st 31 sl sl e blio 5 08l utonbsS )3 eylaonS SIS (59565 oasdt S 5956 oy
A oS wimd e Lt il cpl jlo e Aty lul b slacus 8 sl 3 1) Sladl (g9y8 gielly 5 e i g () coenl &
JUzs w55 elocd i §) a6 il Lite BT 155 oo 4Sh el 653 JaSio s «cs5,5LS sk 3 o524 clsnptols SLasdl )3 g0l
st Sogbigel 03294 0l 558 (Bigel 1 (5 alo ps s sl W) BB ol (slasnogs Sl glasgame bl ol 2 S s 55,
Colin Il aswg Blual gio gliwly ;0 g li8hlo po (pl 5 3,8 J) (clarwsi cculuw Cogdgl 0 Wb «(65)liS pg ,lhe 5 (5y9ld
(5390 GBS Loy 51t 9 dnosi b olyam (Dol gsban (olo 53 lalee (5350l g aisiallys (S5 o3:SSl Sl b ol p3Y oy cpg> g
b olyon cgolaill 03y o S Cosls epgu 23l Gl il SlaBl slajls (955l Slgn (objgal pllas b wiad ) 1) (55ysliS S0l sl i
oS ool 35148 S8 15 ol ) JUil Comg dge 4 g 00«65 )3lS i caslio (slasysd g s gl 50 (65 wlo o (I3
Obe St dbly 4 4295 L o ol Jly55 0 (Sloag Cumenl Sl 0093 S (5905 Jile g (cag llpd b cuslite (glagsygld (55, 4 oxie
Ol ol ) Lyl @al3 1) alyslys sl god S colos sl ¥ bt s cansl ()98 (JUdl b oadend lacs gl 9 el sl
SRIB 3 550 5 o5l (1 s ysls (silocs)s g T T8 ale g sl sladizz el L ATl o (IS STy 5 ol il seS
S gl 6598 i 5 e il Sl o ges Jlid

sl cloy5S (FMOLS) o Mol Sals” Jgano lasyo J8lis ety Silosbatdl ¢ 5,5l iy Jlizal 2 gadS” (sWo3lg


http://iranianaes.ir/
https://orcid.org/0000-0001-6899-8071
mailto:m.asadpourkordi@sanru.ac.ir
http://dx.doi.org/10.61882/efs.2025.52
https://efs.sanru.ac.ir/article-1-52-en.html

[ Downloaded from efs.sanru.ac.ir on 2026-05-21 ]

[ DOI: 10.61882/efs.2025.52 ]

S Ll e 9 35 dar ) dlase (635 gl w0

A (Segl e (sbo)9uiS 153)90 adlllae) (5,9l (e Jlindl yr liaytils slaidl (glapadls I

ol 4 LU bl 5 beslop; b Syl gae
Algd Cpian Canl odd e o)l ol sl sl b
pie (slaypiS (glaslatdl o Jlizdl j) glojead b bel
kS ot o e B U b 1y S
AP el pl g S (o 20l laygtS nl > o3k
Olplo jl Jols slatelys aoly o Ba)5 &S 88 does
DL ool o yla b Kol gae b sladlasdl jo i
ol 1y Jladl sbead b cgudy slaglis 4 ja s b
scus,d )38 bl g o5l e 395w 5 SWl asbasdl
@l oladl ad) 4 ol Caa byslS ol o0
e 03 a5 ol sl by 13, 5 dnos? e 52200

Sy b el oS plo slajeis ey (Jbgnl b
Sl o Jolo 48 o Ly sl 5l ()l595 5
odlal ) 5wl e slasdany (glasle js glio 5o
s )l2)95 32 (omlio g )0k

2 ok i sl dile pus a5 sl ) o Slize) Logas
5 9590l ) Sy ol ) (oobatdl dnwgs ¢ L)
4Bl drwgd (gl yauiS > Lo dawgl (ol lgieds Codleo
o) 008 wyiwd Gl ol ABlld dewgl Jb j0
e cusS i)l Lol glaoly 5l (S poge 4 Sloss
il 3y90 Jle ond il Slusl @lio 15 sl Sladl
A o L8 alamdl sl g 1) eolamdl dswgs g Ay
sbcwluw pdais izen (Olopade et al., 2019)
L3S (151> Canlyw 5 (lo Blin 555 53 (Ml smil
(o8l Wiy (B cwlw sl Jlegdge
oleded dog g8 ldllomslael 5 (ybarle
R &S S e dei)E clayelS aotecun )
2 8 3580 dpog pl p L 535580 (65)5laS sy
O sl g i 2 bysyo g2 colod ol oS5 S 55
.(Rajabalinejad, 2023) >4 48,5 a5 1
$39WS R (59 Gl pAild slaBl i1

sl aoms sipsliST ogere LRIF 5 dse
Conl Gl Mg lapllas 4 jgoee arie Wy clapllas
pleal jlusles ¢ mily st dlaidl (Naghavi, 2019)
ol (655128 L (ICT) TleMbl 5 wlbls)| 5l il
Y S SN P 95 PYPR
slylpl a8 & oIl SL)L o (AMIS) T (5,58
o A3 00 )8 (055l LSl )3 1) Cansd (g S forouass
el ipslis Gab 1 1y (oolaill —sloin] dnngs
(Zeyaei et al., 2018) cusl 03,35

2 (Zeyaei et al., 2018) -, Ken 5 Slus Cllllas 5o
23l 32 sgee sl slaBl cuenl ¢l 3l Slaidl s )50
5 atee sl du ol 003,85 WS (650LiS s 03438
g D&R jasli ICT Lasls :yeme yiils slasdl 38,50
50318 iy 03931 05)) 1 Ghiael g g dinje pas L
(Zeyaei et al., 2018) siwn

dodilo

5 lafl ol aswg slaal pslie 5 558 ladl
&5,84 L (Opecfund, 2022) &5 o plyd 1) clais!]
95 L) drwgi 9 3u80 dinef )3 paastie (Sl (slaeylopuo
9 25 e Wy e b &y > (b 9290 4
Soui b Ngd oo &) ayl5L 1o Vb & s> slag )b
T e S lagys ohgt paasiie I glagy
Ol drals g3 g Ml o> BBl ) ol
b scusyd e gl aleyw oSl g M
{Zu & Hong, 2012) 545 0 wlyd e

drg lojl’ baugi )l s il dladl ol
Gl g gl N8 e o V" ool lag,Kan
5 bl edliiwl § mie Wy elwl p a8 ladlal
sl (slo3ly s yisls slaidl us iy p5 i)l 18 cle M
Sl slyp Ll wdize g Cupde 5l oolawl 4 o)lsl a8
Ol iy sbazdl > 0y Coje cunS )by (g3laidl blse
35 3390 1 31 31 (oot pitines olajl Luugs
ol Jols dgpuiial (gl ol ¢l il slazdl j> .ol
Olojlo & Blate (Slapius 5 b)ldbo > 4l cow) e
el g ady W Cleber der I (I glaogS
G inlby 4 by clac oo 5 o Stnls 5 gl
dnwgi Xy oo slaadds (B3] 3 (sl (o e &S A
aegone (lojon (Silwdisy piliue olaBl cpl 43) 4
s Al gl Ay slacule (o slhclo
Slal WSt oyl g Wl (gy0ld dmwy slacuslw
Sl o 3 5 M) i 5 2y b i
s S5 it i el o 5 S Y e 45
sl iz glacyles plod o il alisee &ly’l SxS Sy
S olis il slaidl (Raspe & Oort, 2011)  golasdl
sl o (Salon 5l (aglio Sl (slaaidye
SigliS J CS e lp imo sbedld 5 jplis
Naghavi, ) cwl (gy9p8 pliopiih 4 mle » e
(2019

(Sl dhaidl 5,Slos (D awguwto daups «pl dnd g3 )
JSES D g Sy (s g (Bl Ojgoh 4>
S Wy Jbe plyisa cul 485 © g0 Sl alop
YY/¥ 43285 Jls 13 (USD) el j¥s ks 5 YV/Y
2o W/ L) cdl ali8l Y3 Jle o )Y el
4l oo 02 ind ol oy (ool ¢ Jl> cl b (]38
s slosdS > iy cwdlo 5 Ghisel Gob Sl
2 Cd Caad LidlS o lgieay .l ool L 1) S
SysiS den 3 i JS Ay yials 4 e VIO Jlo
ISyl gae slayguiS 5l (S 3 395, i )3 g g
(Olopade et al., 2019) s Mg 359 9 & yoed dlax

Samadian, ef al.) ,Ken g bico Guiod gl
slyais o ds ol 1599 45" L o Hlis (2017

3 Agriculture Management Information System (AMIS)
4 Electronic Marketing

' OECD: The Organisation for Economic Co-operation and
Development
? Information and Communications Technology (ICT)


http://dx.doi.org/10.61882/efs.2025.52
https://efs.sanru.ac.ir/article-1-52-en.html

[ Downloaded from efs.sanru.ac.ir on 2026-05-21 ]

[ DOI: 10.61882/efs.2025.52 ]

\Al

S Ll Lo 9 35 dar) dllase 635 gl w20

OO Go G 5 (S cud )b aSh s 59§
dalys yalo g 03,5 Juas IS (slagy (lon) cusl youS
ity ot Sl 0553 Mg o (3530l 0
5 00,5 ez ) slagys ol jlodie) 9 85 mal8 |,
sy Jlil slavdisej Slgi o 5 pol (e oS 393 5 yale
O &S Cuwl oyl oolazel &S 1 ke ool meles 3 1)
b lagljle dawg g 8 Slage Sy ) 9
a8 SV ol g sely> o «(5y90 00 (ISl dlawlgay
oo &S (oddxie Jolse alos ;I (Vaziri, 1978) sjle
G ALo s &y (g5 o D5 o Sl dlo puo dsungs (a5 )|
5 AL (sl 5 i bl o udl lopw
Olopade et al.,) 5,5 o,lil Wl 5 cloil colos
(2019

92 2 Sl dlail 5 Slos 1> (pguoxe gm0 pé e
Gl dloy oy s Jolss oy slojlol 3] amd
ly Segl e sloypS )0 480y oMl 5 bisal 305k
b giwl gas dl.aa)yi'f 30 SMoass O])'.:.n Llesls ol
ol pb e F5 VeV Jlo .l 039 coglisio b Lo
2oy ¥F 5 4o yd YA Gl i 4 yos g VoSl )3 aawgie
Voo 5l kb g (odgmm iy 93lsSTepliodl (Jilie 53 g,
World Bank, ) slas, 1,8 sb cud Galbl &5 sy
P Codo Coxsg il gdaled iy uends (2017
g yem 9 Sye g5 jl ookl b «Sogl gude sl jgiS
s oy 5 VoS 5 sima o o5 S ey
Lol clon,S" cud ansdS amd pd 0y90 Jsb o 1y a5 B
sl2ygdS )3 g Syl gute (slaygulS b )3 lag 5 ol
P IS alo o b alayly (o siiis YU Hlus licren (o)
2o Yo 5l Gl (s3gm ltwnye 5 ol sl cdgd el
ALbiS amd 0 1y 295wVl sladn el (lawsie Hob @)
S S S ase Ghjsel isu axw sy
sly > )b 55l grop plgisa YoSUl slaaiy o
World ) cusl 0391 0y53 Jobo 13 dopd Vel eSS oDl
ilige sloan e S o Slke gdaw jo (Bank, 2017
95 edgw sly Koyel ;Y3 AEVY (o Yo F Jlo )3 ilpw
ol fasgs (World Bank, 2017) ,SwBhle (gly Yo VY
S8 ey Yo VY5 5 opall (gly SV AR o odgdome
.(Olopade et al., 2019) cuwl

sl p ol Bl 5 cdi S S 390
Jools lasaly 5l glosas prw a5 pl b o ol bl
Clplo ay byoye Sl g glaysis )5 lple |l
b sybline daly w5gSoun aelyy ool Lol cconl cods
g S35y ByedS ool > alJlsl el b
Sl ady dadelyy cpl Gl sse & ol ksl cud )b
P 0diSs g s ol wels cwl awsls
S 5 g Gl sl b Sogl pke cslaypS
dbgl 3 axybil Jole S laieds SYolio sladsia
Cygo ol dn Cwl 03,8 Wl ids o5 i) slacas b
2 a8 leysiS ol « Syl gae slojsdS o > &

doye  (ICT) wleMbl 5 wlbls)l (g)sks s ls
rckel Jl (S lped Ria (pliwg) dawg 5 (65)5liS
Jole cpitol 5 aSly 3,5 o Ll Ioagloys o lnoslys
Jlody dnwgi g Mg glie 0> (s Jl 5 03l )
Ul aies)ad 55l Sy lsisar ICT cppizman il oo
2 1L 2lie @lio 5 65)slisS w3 Jo5 sbxl
elio 5 iyoliS ) ICT o5dll (sl el 9 o)l
bl s salie B cuwjlase jlcoles 5 olie
dle 5 Sl Gliseo Jolse | (oS 5 A (55l
el ogd oS glojon 20y aleMbl 550l8 Ygaxe . Lilud
23,50 05 ol 0 e agerte

sladl Slolil 5l (S (R&D) dawg g e s ls
Gl drwrgh 5 52850 0058 g (sCSLus 5 ¢ yg0 il
Syl cuw «ledbl 5 il e b drwg g Baios
U505 ol odd ol il slasdl plas y> 8l )
Mg slaghs) g esles sl e (sl )5ld 3 (65,5LaS
) Al walp hagl )18, 5l
b o8 sl (gu] B 65)9liS (el g gy pals
b g dwyde 3l zyB Bjeel Buyb 3l sbedld
sgbateds (f59LiS (o g liwg) laee )3 ooy (RIS
@y el 5 olilis 5 plolivg) (S¥; ghaw )]
5 ShgliS e ohg Ll slaedlgls (olo (S5
235 (50 Pl (olwg) gelg oy ol )3 @ s

Jsl gjpolis ise Jlaal g9, iy slaidl
2o b e dhaidl & tww dlazdl 5l mlolyl
las 3 ol Jole ey il 3l enlisad 5 iy ady
ple ((65)sliS drwgi Wi (lagSl ) .l dxels (slaaiis
9 )15 (55,9LiS )l dmog 9 A5 53 sare B 5y9l3 5
5 oI (6558 ¢ sale (5))sliS Glgisar Lol oyl ]
(Naghavi, 2019) 5445 o0 5L iild 5 ()5l (g5y9liS

Jzs) slog) (gldnoly b dxasgi 5 45y (gl by sl
5 Jlzsl (Bratpour Bajgiran et al., 2013) <ol
bl 5l g ol dmals y2 (gg,lp8 Mo 3 (SO )5 il
1 )l ol pornay elasnl 5 (oolasBl pulie fidee (o) a5
lacdgs (solaidl (slacalyy ol 53 St 0l ) & 225
it Coglyl wul e Lwly ol > assl o)ls)l3
A ol 4 dces sl el (ol claasly
Iy G pl a6 &S cal cloin] g (oolaidl slacles
Lotfalipour ) sjle yuwe 4 3o oy yieS 5 oyloj oy 50lisS 53
(et al, 2017

s e oy Ghigal com 3 5 Jizdl e
2 aeS sbra ol ggo90 G5 (595 I3k oaimd by
N glagys Cawy Wy (Bjgel gile CudS e
ole b ) o cunS sl yale g 03,5 Juas
355l ookl ey JgE 4 o ]
ke 3 095 i Uy dmg o (s gl
oS Gl Aitan (39S )8 A )9l pl )3 )5 (59,0

Ol iro Slgal g 1l adbarwgs ;S S Lol dlo s

! Simon Kuznets


http://dx.doi.org/10.61882/efs.2025.52
https://efs.sanru.ac.ir/article-1-52-en.html

[ Downloaded from efs.sanru.ac.ir on 2026-05-21 ]

[ DOI: 10.61882/efs.2025.52 ]

S Sbgls Lo 9 35 da) dllase (635 gl 2y

A (Segl e (sbo)9uiS 153)90 adlllae) (5,9l (e Jlindl yr liaytils slaidl (glapadls I

2 ite S Al e drngl 5 (50 g )bre ¢pivren
095 o0 dawgd g 34855 g )lee dlawly a4y sl andly Jlws!
CaiS il (eudg gladnsa ials (gygld A, aals
Whslo Cunsdg deue «5r90 Gl (Slosd 5 Mg
oRlBl g oladl ad) W asele 4 ) 85 Sl
Loy 20l ol o0 355 o @ 4 45 092 )9S g3 9 el
Slp Lol ilel oS g spnse Jxd 5 g)l8 slalas
(Rabiei, 2008) cuils salgs Jlosay 1y yale JI5 slag,s

Sidgie jl Sl Sb gl il slapasls avlxe
Sz ygiS (bl gl iomi o piib b))
L iglgaie (pl S o oolatwl ol iy slasdl sasd
Gl byss” IS Solel ()l 2l sl jadls b yxe
Jre cpl a0 )yE yiomius 3y5e |y iy alaidl jo s,
5 Whigel (ool w3 9 (oLl slaggda 105, sk ]
bl g SNl Colo ) 5 59l s o Sludl (595
Sl 4 by cliliel dusloe b a8 cuol o JSis
Ll o s 4 i il slasl (asls o Sl b Jge
Ol X9y 9 cpaseda (sloygd )3 )gdS Cumdg (b))l 9
il » Nl ol OBl & baye ()8 slagasls
Sojo> 5,05 po3l 9 syl g (kS ladeliy 3)Sles
slopadls g laJae Al e adlllas 3)90 (slaygulS ol
Ol (V) Jgi 3 09ls 9 (6)gld (el Lhomins it
Llods

slacd )bl amilh gpcims oSl (oole pasls
bwgio (S g Blodgs J3)05 0 55 (6 53980 (2l sl
sl (o) 93 Sugl i 1Sl sbvyeuilS > 6y
ozl (gl Jsl slog) atejls bl ol gy ol 5]
9 by & ol (gl 4By 9 395 Sl slacd bl
.(Samadian et al., 2017) s drwgs

5 Jusl p bls)l g SleMbl ()l 36 (ogad 5>
92 69t ool & barpe )l alesw slaaza il
woye ) e Jele sl 4 Jol (5,55 0515 3929 (15,55
ol g Jelie dbul g 5)ly an g5 wilbls)l o leMbl g )4lid
©Bu cpl ol p by o Jlsl wiy icw L 1y 050
e s slacus B sbel jleaie; oleMbl ()5l
lie (Jle plyeds I8l o Jrdl g5 5 a5 390 salgs
ol s ¢ SeMbl (il sl yy wsy Lympsiaoliyy Aolan
Loadly o a8 pie o Gledbl el olis)lS ol
Wbl g cleMbl (gy5L3 diej 10 (o I8 alo o ilsél
u.gfi 9 Lmd.x;.@.sly' ¢QY9M 431)] L d)lf L;Lm)‘? plo.l’
Jesl slo 5,1 bgy sialgs 1ol dacolu ;o 395 plistiwl
5555 12 Sl 03,8 o g w5 53 0354y s
P Pl gt o bopdle A8 ) & pg>
Gl 35 (i oS ol ina 5 o 2y IS5 o
LimlS L g dgmee Jelis 3 oludl oSyl o,
Emadzadeh ez al., ) s>l Jloa |, Jas slacas,s
(2016

S5l 9 5y3kd (sainllys iomiw couie slaasls o b Jae ) ol

Table 1. Selected models and indicators for measuring the capability of technology and innovation
L

Sl g Olge L))
Description Year Title Row
aw ) yiS VY byl coa (UNDP) asio Jlo lojlo drwgs doliyy bawgs adll ol Yoo (TAD'  (g)5ld &y oliwd jadli \

Gl (33510 sl a3 Ly ) 0058 )0 9 A 2ylas e 2001 Technology Attainment Index
The United Nations Development Program (UNDP) proposed this index to evaluate 72 (TAD

countries worldwide, which includes several sub-indices.

b adli 0g)5 gy 00558 1 50 9 3,5 wl)l e lojle xino drwgi plojlw bawgs Jao pl YooY UNIDO? 4o Y
] o (1B 3,Slas g Slsl slocs e (S lusy ) 559l @l)ly lgls B 2003 UNIDO model
The model was presented by the United Nations Industrial Development Organization
and consists of five groups of indicators: technological effort, technology import,

infrastructure, human skills, and competitive performance of the industry.

09,5 Jlaz ;0 ol slaasls g 3yl 38005 jgmme il slatdl Calises slel p i Joo cpl VoS

(WBY' e Sl Joa v

- o 4o ICT dnusgy 1L g ojaal sl 5ol sl eeooladl slacS e 5 ksl 2006 The World Bank (WB) model

Do

This model focuses on various dimensions of the knowledge-based economy, with
indicators summarized into four groups: economic structure and incentives, innovation

structure, education structure, and ICT development structure.

g Jsl sl Bl Sl o yasls 0g)S Jha Joli g cuol ()glg iomiw Jdo o9 Voo Loyl bl Jae ¥

ol gl ol 5 35 loye oy 5,55 2006

European Union model

It is an innovation measurement model that includes four groups of indicators: human
resources, knowledge creation, knowledge transfer and application, investment, and

innovation markets.

3 World Bank

! Technology Achievement Index
2 United Nations Industrial Development Organization
(UNIDO)


http://dx.doi.org/10.61882/efs.2025.52
https://efs.sanru.ac.ir/article-1-52-en.html

[ Downloaded from efs.sanru.ac.ir on 2026-05-21 ]

[ DOI: 10.61882/efs.2025.52 ]

Y¥

G FslS Ln 5 35l s (53,8 30l oo

V¥ e g 5wl /Y ojless /sl Jw olie cual g dlaidl

ailgo gty Jols gl 3 oS ol sl s dngs Sl S
a5 Uil o3latdl goS amy 4y Yo oA Jlo il s 5 Ll 36,
e VU  canl 03,5 iy L5 ST 355 alse g

amd e bt |y o LS

ol slasdl yasls  (KEI)

O yils dLaidl s yas b SIS
sl Joli 05,5 oz > Slaer Sl Joo sl sl
5 ohipel JBle (ygly sl (ooladdl (oS e
Jde cpl aSuilonds pows Yoo F o 3 ICT dawgs sl
SEGSS s 35000 jemmeyiily slaidl calises slal y yuidi
ol alasdl jisciw sddedlaiuwl el (sla gy (p 5 gl

i sty (KT)

Knowledge Economy Index Knowledge Index
A A T
Lazsl 5 s S5 . ~
. i o dl)ly :’é’» , izl psls Sl el ICT jasls
nstitutional and Economic Education Index Inovation Index (CT Index
Regime Index

1 1

| f

sl 4y g (gl 45 Elge
098 oSl (il jin i3 S

Tariff and non-tariff barriers,

regulatory quality, rule of law

baugio pb €15 Jo Luwgio sl
e M ol e
Average years education, secondary
& higher education registration

cElps Cud Dl iy 9 cEby >
E3lome oo alie il )8 ¢ Suels (pals

Fees and receipts,
number of patents, journal articles

Source: World Bank, 2019

(KAM) sle SSb ol ol il sbaidl gla jadls gl - S

Figure 1. The framework of knowledge-based economy indicators from the perspective of the World Bank (KAM)

Oy (+18+) ol sl slail asls g (+/+ VD) il
ok Ui 5 39 ybin il dladl jaslis 4 basye flise
(Naghavi 2019) cusl )l yils (55,5l Cuonl

A or & (VW) ghles 5 plies adlas
oypiS 2l Jundl sl s Wales g 185 (slaol o
ol 0ds aid sy 01,50l 0,50, wlol p e 008 plo
e o)l b (Sygl) i 0aiS 3lo (sl 9 laidl >
@ prie )il 2 by Ll JU @ 5l ) 9 LU
O35 g bysdS (ul My Ak 4 odjaye
dusyd Db o aladl Cpl o ol ksl slecus,ls
e Olplo jl ol claselys a8 35 aST cpl p Galis
sl lg 2 L ol oazle b (85 slaslaidl >
2 oolaiwl 3y90 (g4ai oS 0yl ke y5U aolaidl oy
29ln o g ol QLSS slrejoel ool Gimgy )
gas (85 )9S WY (glaodly 3o aps ) (ygeil 9 Je
(Samadian, . edlatwl Yoo V=Y V¥ Sla Jw b ol
etal., 2017)

Ol > C9ld g ple eiin )3 5 el Hoels (o 5
Olobe LSl a3 B )8 5l iy Colye @ YL
GBLLST s 9 635 20955 1y (U plo g dbald 4oz 5
o)l (el ) dlox 5l Saais (gladize; 3 1) spuin (ole
i35 S5 5 o S o535 los o Sy gl
bwy dbdldwg gl ih 5l godes isu W3S
Obg> 31 b cdli B 1) L)l da obg)l 4 Jis! 5 blelus
Ll 51 (Saliba, 2011) 551 (g5 (i, pas 45 Syl
e cocdys gl eyl a1y Jlinsl g 3g, «ylos &S

sl ity ol i sl 5 s 55
e oS3 § odisal L (VW8] (5651 |y Sl pe
Dg0s awym YW Yerr Slojoygd b bl slaosly
o)y pa3l) (LUl slal glaasli jlpslaie (ol &
g Al )3l (syglss g el ool g ool
g Slad pitie Sl Sk bug & (Ubjgel 5 lbls)
2,5 oolatwl cimd o oyl 1y UnyaulS” 1359 yemre yild dx )y
5 dlai8l 3y 2929 o u))}b] s sl Jols (KEI)
5 5 oy Jlzal byld demy el cusls (ooly
colopj g Gogly 5 Syl shy plas cloasls
lels Sl LimlS Coge wlbly)) 5 SleMbl g5kt
(Azghadi, 2016) 555 0 jguiS
kol Jels plgisar (2l jloslial g mjsr (WWAA) (g5
s Dbl 1 alalyly JWal jemre 1y drels glaasis plos )
ol 2 b (W i) (b p e SlaBl 4
B ShpglsS 3y > ity Sladl (18 (hagg
Ol gy 3l edliwl b olyl ST L Coie (slayguS
VW Glojoye p3 Sl SSL 3y (2l ey 5 <ol
089y 3 Ol el dusle (gl ad oy Yo oA
A odlatwl Jles SOl duwge lawg il slazdl L)
0L Sl WAV-M (o Jls (b oS oly )L ol
oyl aS” B iulal & a0 ¥V 5l Lo sl sladl
ool i i1y bzl (sl )3 ol Chund s 5,8k
sl ua>l.w 5 JBdl cdulo pw (609590 (g yuxito ¢ pisron
5 Cute il oo (glo)gdS (65)5liS A5) Gl
+IY5) alo o (g39590 (slo S leo 1 aidly (g)oline

Phone, computer, internet users



http://dx.doi.org/10.61882/efs.2025.52
https://efs.sanru.ac.ir/article-1-52-en.html

[ Downloaded from efs.sanru.ac.ir on 2026-05-21 ]

[ DOI: 10.61882/efs.2025.52 ]

S bl Lo 9 35 a) dllase (635 gl w2y

vo (Segl e (sbo)9uiS 153)90 adlllae) (5,9l (e Jlindl yr liaytils slaidl (glapadls I

355 650k g Lo 51 L3l Sa9el 457 o nl 42 9925
.(Devarajan, 2016) cuol 03,5

o & (V0) gl g sl slos S imgs 5>
2 8 S 5 Sl o slaeilin i ol oo,
O 4l 8 g ke Bl sy Syl gae sbaygis
by sl (e plgis 4 (b glie o5 45 (o 45T e
—adlge Llite ol 31 a8 ol Sl U] clmazdly S o fos
2 ials y Saedil 18U Slusl Gloyw drwg sl
sl dolopo (slaadlho (pizmon )15 Sugl guae (sl )5S
Bloyr o b el 2 Ly o)l 48 1alS  iite T
sl o2LatBl L5 30t (s 008y ol Sy Sl
5 p3ye (S5 )l S sl 2l Sl gae slajgiS
5 Ubisel ok Jl Sl lop uaS g5, (elazzl oL
Olopade et al.,) wS (gydn o) Salopw cwodlu
Iy oloyd g sublagy cblel Wl gy ¢ pizeed (2019
i gine 3303 b 1y itz SIS 5 m I3
Slasdl calises (sla i plod )3 1) (690500 Lil38l b uis
Eiselil 505550 sl bl s ol s 09 S yass
) Sl Gl Jlo e 53 9 gobaw plos )3 (lales
(Olopade et sa> @)l 1) bjsel (sladliiliwl ¢ g0l
al., 2019)

ol yp co% Syl gae (laygdS aen 4 oLyl
ly26s Jo clrdsdg Wb cdgd &S WS o duogy dalllas
bl aS bl 5wy ial38l 5590l Slge s g 5590l (6l
9SS b b gl (uyl Slp calie oo
5 ©O)lke S & e gl )3 edge il 1 ool
(Olopade et al., 2019) 3555 e Jiziles

P a8 S a0 Olbllas jl sladise 558 Dlallas
Jusl bl slasdl w3t L bls) o sl gl b
rrgi B2 SgSll oll s Sogl gae sbayeiS
DA MLl dnegi g ad) )3 ere A (59l 4 ple
2 dnsgi 505y sl byd el oS bl 5l 3yl g psliS
L els islis slagSl el Jiadl sbml (glassl>
i b s 4u 3 (ke (59l p e 9 Ol
5 ple aiS I z)ls g 3,0 a8 T 00 Oldlles 4
)90 0 Ml g0 45 A daogi Lol (glacS oo (6)5lid
o e 2 5 405 QIS S dsme ok 311 e
Pigd M3 (SAnl3E Carge g a9l |y G B 5 gl
(o (G)ld drwg odes  (glalil wLo> PRRCINY
QLM:%A 5 Loy dawgi g (34850 hjeel (sl
oS aosl ol 2 Lol oren sl chrongi I Jlo g golaid]
oS > Jladl sl pre sl piie plyisds o3l 5
Mol gla sl ol 48,8 )8 oolatwl 3)50 (g5y0liS
And uqu*‘b

slael b (Syl) e oriSplo sbayots olojle
Soker oS @y bawg Ve pusliw > (dlaclisblys
2 Ry 5 @m0 Glamye oS (3lye olul (oMl
owge sbacl 39 41,8 Ll il el (lye cowl ol
s sl o Sboj oil o lojle opl Sad lojle

9 (sitel SOl (3,8 @l g (ol Tabolee o Jlos &
39 ol Bl (S5 9 0l L9y Sspes gl Sty
pye 03yiS &y (935 Jgtue (36 J& g Jo> s
Jo 5 )b el o ol 09 3 gl g lel 3]
il 5215y (Simp 5 eloil oolaBl b S
ool 5Ll g (5005 L 1y oy (6l ygutS sl i
<35 (Stivachtis, 2019) 5,5 4 LSS & 3] 5 4l e
20939 S e jlib S ell g plabis 5 0pe e
sl g0 y0) Cawd 4y B Ll yel a8 ol i Lol L pwlaw s g
oy ke @l (RS Gyl awy L
)L s (89,8 &2 joie Cals 53 W398 (SUSgSS

Mg ind 4 gy pe Gl plrasl 9 b o el
.(Stivachtis, 2019)
Opod A ASud drwgd L;Lol—dl.as&)m d)sté 9 r,l.c

algudy (oo g (B slagygly g MBI &5 cal
Cuiligy (gl dguto 4 g Mk (golaidl glacd pin
sl 5 (olabl dwg g e alysl gy5ke
4 (gyold dawgi 4 axgr L .(Stivachtis, 2019) k)b
-l it sl e g (bl Syoe S lyie
Sl g 0 000 wlow 5 Jasieciun) o Sinyd ¢ golasdl
9 G20k 1y (e 59000 g o0 (6y9l b8l s
Sxoly Jb ons 3 9 w0 Gl Saead 5 g5 LB
ol 5> By 31w Sl 5 esis |, s B
dawgs g S WS |y oolasBl cloxs! glacsgles wlos o
S ais sl bl g bayguiS” oy g 451: 21y &laenl
o albCagn 5 loloxin g2 (ses 50 5k Sin
S 5SS ol cloin] glrog, S Sl 4 oS
L ey JB slaghy) @ Slgioe (6)gld (lamecin )
b a5 Sl )b 5l b 8 S8 55l g S pelg>
b S a3 ol 5 e b > 4l i
Sl S50 Sl 31 Wlgs oo (6ygld ¢ poliaw Sl 518" s
b (6loygls 55 S'gp puud (sl M] Mio) bl aisls oS
Slolie lamwgy coyllas b oSy adly ol JISS $lg oo
.(Hanska, 2016) &8 Jupws 1) (Jg0
dl).: djoy).a L5JL0 9 d.)w‘ UL.».»J}A ‘L;Lo JIJ)‘)§ 9 0)9Lf~c
S Cusls ple g (SIS drwg ) ol

» e Jhjeel cuasS (Jls pl L(Zahlan, 1996)
aw b 9o L ol Gl 3 b (pFomb Gl 5> Sleeygls
55,1 )18 lan 5y oKl A v Cuwppd oy oKD
3590 (sl oo 18l olisly Moasadl§ )b a8 w5y ol
este 3 bl J o)l dian Sl 5L ) Gl s
Joriio oy 0 &S 28 Clegdge )i;a 9 s ewdize «lusly
OMaascllg b oyl Slods s (hjgel (oos 4 Aiwa I 4
Aitud (25,5 I8 g CdMS alox | a0 gl )lpe 231


http://dx.doi.org/10.61882/efs.2025.52
https://efs.sanru.ac.ir/article-1-52-en.html

[ Downloaded from efs.sanru.ac.ir on 2026-05-21 ]

[ DOI: 10.61882/efs.2025.52 ]

Y QL Y
b& Q/oj, AN

\td

S Ll Lo 9 35 dar) dllase 635 gl 320

(Sxililen S5 51 o pize ] 500 (sl g el VN
ordgdol MolS' Jgame Sluye Joho 29y 5 (b
UJW ul:u/m JBL\> d9§)| .)9»)‘;0 ool (FMOLS)
JlosT b ad koo il 5 yualed Lauwgs 45 oz Ml Mals
250953 9 U0 (Jgeme Slupe Pl g, 5 (SNl
b lio cpl > (uyp )90 Jhoo 2S00 Mol | L jusite
Slallas 5 (655 (Sle (V1Y) &5)l9 5 K dlie I Pl

9 (Byxe (V) dasly © g0ty 485 O j90 (05
LY, = ao + @y LEIR;, + a,LICT; + as LEHRy,

+ a4L1NN,:t + git) (2)

«85,9uiS” ise JUdl (b o S LY (V) dlasl) )
LICT;, «oslail 5 o3l psfy b o)) LEIRy,
w8 LINN; 5 Sladl @l g (90l (b o)
sloalis (oolaidl 55551 5 (635 2y sl dld 555
Pl ly gl e Glacwlity g (ele sl
$x9ld sl oo (a5 )8 g ol )l (gl
Ble dawgi g Ghjgal sl (aleidly pgw 0)93 53 pb el
L ds Sl SOb ol e Sl

gl ekl pasls Jlog bl e 3,50 5 U8
_JL‘" A_s"o L§\i9‘ pas db")yfs oleMb d)Shé 5 uf’}s“
Chulio ols &5 BuS Al YN JI Yero Gl
015 ol (V) JS8 ©ppots olpl g lapasls S bwgie

b jadls S awlis
Comparison of total indicators

= Education Index/ sl el
B Economic Index/ sslazdl a3l
ICT Index/ s,4ks asls

B [nnovation Index/ ¢,glss jasls

(V) (339 (105Y) b cdly 3 ymad (soMe YAV
(359) il (15Y) ope odonia hylel (135Y) Ll
e & (VD) oI5 5 (YAVF) ,5oleS] (VAVY) o
A (VeeV) Yol piomed diwgn HIISSLL clacl
5 clafls ol Capae 4 (1) 555 5 (¥ 1Y)
lgarme glajl pils Jlo 5 o plool @lyusts b te]

(OPEC, 2022) 5,l5 guise. ;S VY

LS9, 9 dlge

dlail WSy padld dulbre slp aaiss ol
bwg a8 il slasdl byl wlis bgy 5l el sl
65915'\1” A5 ooldiw] (Cawl oL u-”l)L’ u"‘%’ SSb w30
Conl g0 cpl 4 b jpeiite (93,8 Jlo i dalyd 9 23l (b))
ye Sled pls ke glis o o) I Sopm el ) a8
Si9iS A gl a8y dgdoe patudie (5dS b 45,
dbgrpe g 5l ey i b &S Wb e Lol
§% )9“5 u:)iu..)b LY Ot'.‘ 1 J.:Sua |J.u doldl Ao ‘}il Al
Sy ke b (gloyouiS 4y csaisady cpl ) 9 (s404s,
Sl a8 olayedS g g8 0 0db s 4y (Sl
(Sdsdd, )l ‘.))I.\J d9>9 L 9 Cond yaStin l{;l d‘).» 4.‘09:).0
2098 sly N(W) Sles ond Loy lude X9 oo )15
2] o Cawddy (V) alaly gl

(w) = 10(1 -N(W)/N(c)) (1

o lp otel cund 4 s Hlae u (V) abaly
Foml aidyge (ald )3 45 olysdS jlad N(W) «jesie
S pchans 3 )8os (g13) Kyl )15 Laiz)ge 1938 pln b
o 9o SeyeiS IS N(C) 5 (dwn sl ol
(Azizi & Moradi, 2018) sius (g0 (sl guiS)
i Jizal ity slasdl 3 adlas oyl Gan
Ve gl (b Sl gas slayelS peliS

Iran /4,
12
10
8
6
4
. 1B
0

leoolaidl yasls [ jeel (asls /sl (asls  [gpsly pasls
Economic  Education  ICT Index Innovation
Index Index Index

(e (sl ixiin) oyl 9 Sogl (gloyeuiS (gl YNALVerr sl Jlo (b b jadls buwgie dulis -V S5
Figure 2. The average comparison of indicators during the years 2000 to 2019 for OPEC countries and Iran (Source:
Research tindings)


http://dx.doi.org/10.61882/efs.2025.52
https://efs.sanru.ac.ir/article-1-52-en.html

[ Downloaded from efs.sanru.ac.ir on 2026-05-21 ]

[ DOI: 10.61882/efs.2025.52 ]

S bl Lo 9 35 a) dllase (635 gl w2y

vy (gl guae (sl )9S 16390 adlllas) (65)9liS” o Jlidl p Gl il slasdl slayas i I

o3l 5 0,b ) ol sa8) ol )9S sl sl 5o
(hjeel (asls 4 ugte(‘ 2 ol YT 598 s gy yo 4l
@ by 4y n Al g opjadl yodS 4 gleie Jol g5,
NPV WA
o @bl B dojpite o Laly) Jlos 5l iy
Dged oy ol ddyy Slagygeil SeSa ]y oy 390
2 e (225 ) > (rslaidl Jgese sl
S S onl @ sl e 390 oo (2Ule 4598
5 3, 2525 Llob (slayuxio 3)91')4 R v W LOY
o Lg‘o.\;lfo‘,«f @L; LY @.‘@3)9‘)% O @L.; & sliz!
adey ) ool 53 5l adllae cl 53 5) a5l s sl
0993 9V 92 9 0 eongd rgesl Sl (Lb sagS 53 25l
50 oyl s a3 sl o edlatnl ¥ s g oyl pasns <o)
o3l oLt (Y) Jg > Jsl aye Jolis 5 oy (g0l

Cawl 05

)5S (2 3 1) a3l Jlaar bawgio (saulie (V) JSi
)9S Cumdg Ay o i YoV JIYeee gl b
Oygods Jge co Cow 3 (adld ke cnl ol
023l ey duolie 4 da g b .l onds ool L w8l
S9ly sapadld & (adls cp Soml 5 YL lnl
P AY) IS @ g b ouomen b Gls (golaidl
)5S 4 sleio HoulS WY w0 Jol 4 LS)L;:.TE@‘ oa>ls
Ol 3 g M o) jodS 4 bagrpe 45y ()3l g L
oS Cuol odyel Cumday Iy A ady lpl jeiS esls
y90 0580 b asld pl o olpl as cal ol enias L
Wl gllas (say Sugl gae (slaygdS G ) (o)
Iy Jgl a5y alylel basme cculeMbl (g50l8 asls j> .l
ol ol wl ViS5l 5S4 bgaye VY 4, g 3)b
ol 039l Candds 1) V (a5 oS VY (4w y0 a3l

Jol a5 ye Sl g rdaw 55 b pusito Sl )y (y903l bt =Y Jgi

Table 2. Results of the unit root test of the variables at the level and the first order difference
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Table 3. Results of Kao test
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Table 4. Results obtained from the estimation of the Fully Modified Ordinary Least Square (FMOLS) model method
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