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The proliferation of Information and Communication
Technologies (ICT) has profoundly shaped the information
society and exerted a direct influence on regional economic
growth and the development of knowledge-based
economies. This study employs Qualitative Comparative
Analysis (QCA) to conduct a comparative analysis of the
effects of ICT on the growth of knowledge-based firms at
the regional level, aiming to identify necessary and
sufficient conditions. Eleven ICT indicators were used as
conditions, and the number of knowledge-based firms
served as the outcome.

Findings indicate that adult literacy rates (15 years and
above), fixed-line telephone subscriptions per 100
inhabitants, and fixed broadband subscriptions per 100
inhabitants demonstrated the highest consistency scores
(0.98, 0.95, and 0.94, respectively) and exhibited the most
substantial impact on the growth of knowledge-based
firms. Consequently, access to telephone lines, broadband
internet, and increased adult literacy levels are deemed as
critical factors for fostering knowledge-based economies.
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Extended Abstract

Introduction

Information and Communication
Technology (ICT) has demonstrated
remarkable  flexibility in  fostering

entrepreneurship and the growth of
knowledge-based firms, thanks to its
diverse features and capabilities. The link
between innovation, entrepreneurship, and
ICT, along with its catalytic role in
facilitating social and economic growth, is
now well-established. The World Bank
considers ICT as one of the four pillars of
knowledge-based economies. This study
investigates the impact of ICT indicators on
the growth of regional knowledge-based
economies in Iran.

Methodology

This research employs a qualitative
comparative analysis (QCA) method. This
method is grounded in the observation and
understanding  of  similarities  and
differences among cases and has been
widely adopted in business, management,
and organizational studies. QCA can also
serve as a strategic approach to transcend
the  traditional  dichotomy  between
guantitative and qualitative traditions
within the broader field of science,
technology, and innovation (STI). In the
current study, the input data for the QCA
model includes: 1) Conditions: the status of
ICT indicators in provinces across three
dimensions (access, usage, and skills); 2)
Outcomes: the number of knowledge-based
firms per capita; and 3) Cases: 31 Iranian
provinces. After collecting data on ICT
indicators and the number of knowledge-
based firms in each province, the indicators
were standardized on a 0-1 scale, and the
data were scaled. Subsequently, the
membership of each province in each set
(causes and outcomes) was determined, and
the data were analyzed.

Results and discussion

In qualitative comparative analysis (QCA),
consistency and coverage measures are
used to identify the necessary conditions for
an outcome. Consistency refers to the
proportion of cases that fit a given causal
configuration. In the first stage of our

analysis, considering 31 provinces as cases,
the consistency score of none of the
solutions exceeded 0.75. Only Tehran
province was identified as a successful
case. Given that a consistency score above
0.75 is a minimum requirement for a
solution to be considered valid in QCA, the
model was reconstructed and re-run.
Accordingly, Tehran province, as an outlier
due to its concentration of knowledge-based
firms as the capital, was excluded from the
cases, and the standardization process was
repeated. The results of the second stage
(for 30 provinces) showed that three
factors: adult literacy rate (15 years and
above), fixed-line telephone subscriptions
per 100 inhabitants, and fixed broadband
subscriptions per 100 inhabitants, achieved
the highest consistency scores of 0.98, 0.95,
and 0.94, respectively. In contrast, the
factors of international internet bandwidth
per internet user in bits per second (0.48),
net enrollment rate for secondary education
(0.56), and net enrollment rate for upper
secondary education (0.56) had the lowest
consistency scores.

Conclusion

The complexity of science, technology, and
innovation policy, and the development of
knowledge-based economies, al ows for a
variety of policy combinations to be
presented to decision-makers. It is unlikely
that a single combination or cause can be
universal y applied to achieve success. In
other words, there may be various
combinations of conditions that lead to the
growth  of  knowledge-based  firms.
Identifying these causal combinations
enables policymakers to select different
experimental ~ processes and  policy

mechanisms.
While the impact of communication on the
development of knowledge-based

economies is widely acknowledged, the
changing role and nature of communication
devices, such as mobile phones, can
redefine their place in the new world.
Landline telephones, as the oldest
communication tool, now provide internet
access in addition to voice communication.
In Iran, due to the lower cost of this type of
internet compared to other methods of
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internet access, it plays a significant role in
facilitating online businesses,
entrepreneurship, and the activities of
knowledge-based firms. The availability of
affordable landline internet, in addition to
its direct effects on knowledge-based
activities, has secondary impacts on factors
influencing the growth of knowledge-based
firms.

According to the results of this study,
among the ICT indicators, fixed-line
telephone subscriptions, fixed broadband
subscriptions, and adult literacy rates have
the most significant impact on the growth
of knowledge-based firms in Iranian
provinces. Therefore, to achieve the growth
of knowledge-based firms, none of the ICT
dimensions alone can be a necessary and
sufficient cause. Rather, the simultaneous
development of indicators in al three
dimensions: ICT access, ICT usage, and
ICT skills, is necessary to achieve this goal.
The findings of Gomez and Lopez (2022)
also show that the importance and impact of
different ICT indicators on entrepreneurial
activities are not equal. Based on the
findings of this research, it is recommended
that ICT policymakers and economic
policymakers prioritize the simultaneous
improvement of al ICT indicators.
Alongside increasing access to ICT, they
should also improve skill-based and usage-
based indicators.

Funding
There is no funding support.

Authors’ Contribution

Authors contributed equal y to the
conceptualization and writing of the article.
Al of the authors approved thecontent of the
manuscript and agreed on al aspects of the
work declaration of competing interest
none.

Conflict of Interest
Authors declared no conflict of interest.

Acknowledgments
We are grateful to al the scientific
consultants of this paper.



Lad 9Ll 2> ywloT aloxo \\f’

- e . - .
YOPA—FAYY 2 o%aig 51 LS
Journal Homepage: gps.gu.ac.ir u f;_/

Slailawo ylag wdld Slad! » Olbld )l g LMl (5,9l arwgi b >l ,;ls o)
hdad Ao 8 55994 b
Tl e e 0 L, b

Email: Trabbani@yazd.ac.ir .\l pl o3 o5 olSiily Ll x> 09,5 ¢ Jstume 0dim g5 =)
Email: ho.mirzagi@atu.ac.ir .l pl ¢\l 545 (o lbll aedle olSiily ¢ golaidl arwgi o (652540l p 09,5 =Y

oaSs Al GleYlb!
(shing3; Alie

0.’.‘ » °J-’5r°l>.=3‘ e i @b Pgd e Cguie (53l aw 5 bl
towg > Sl ole bl g Ml (5ygls 45 Canl o okl ojg>
wodlaidl wiy ol cute Sl ;99,00 Hled @ layeiS elaisl ¢ (ool

edl s &b

356 ogMe (19l) wlbolsyl 5 leMbl (¢ )olid damgs cal dgpatio JUzil § (<9080 VEY/+ ¥/

LBl A5y et jebdy Oy SEMb] dnels 6,5 USE &S 435 LB L &b

< A28 VR R

Slaslie Juloo lie pl Gun .l HIAS 50 50 lio il skaidl axwgs ¢ ble P

v U

o BE g pY e plelil 5 glaahaie Lo il slabdl 1l slassly VLYo o]

(QCA) a8 (lawslio Lo ogy 5 edlatwl b o imgh opl jd ol [oguad el &b

0 gyt il o s il S 53 3ass il 3 15 nss sl b YeeTIANT
Cr ol aw & wad e lis basl cwl sdad 5 i 0 sen s
9 8 Ve op il 4 il Bl S ie (Vb 4 Jlo 10) VLS5 (odlgul;
9 A0 AN (ke Fo b ey 4 @ Ve gl @ ol b oy oS ke

P & & ."“0 & & e . -l :‘5.}"15 &lf.}‘e

Ol BeS 1 Ay 1) b ot g a1y ()55l 0y o YL - AF ol sl

S (gy9 0 uL-'-’u*”‘-’ Slaidl ) ly ulS gla e O|9J.c.4.3 oYl <t Qk%/d;/j:

1%
Aigad o0 sl

A=Y ‘( ) )f‘wuféﬂﬁqwla/d?u.@ﬁh duolio 3,55,
http://doi.org/10.30488/gps.2024.470375.3768

Slids ol il £ s S dinn3 ©




VELF Jly O bylowd V€ bygd (Liad bl pin yiylol aloo Y

EVRER
5 oddatd s Cilisee claoje ) (IS Cusliws g (i (sl 55lg5 5 SIS 2 e ol dnsgi pof) o590l
13 48 ol ol e Candly ol 0055 sMilate dawgi ) LB ol 4 (6ysld g 5yl dmwss
Gpao 5 35 cug oyl b s s JEl L (0,8 (5L 331 o)l copenl sl (il itie (glaoliai]
5 Siloseg 5 oyl ol J) bpesre Gladl 5 (Bluyj ol lacd b ol | g &b
Sl Jolge B 55 oo (3blie oldlie Lulid (AD AYAF (a5l o lime) ol bl iloluly
Jelio 5 Lol (o)San (B 15 on 35 oo 58l o Cuge 5 (SIS dlold Ao (550 (5,135
AYAD (o))j) 3 o LS |y 365 Cannl s pac ) (6ygle dmwg OlalPl lgieds e zelgs b ailyglgs
ol 033 ey 1) )5S dnwgs 5 03,8 @y |y (ol laclld b Jlo (b a5 (5)5ld 5l slasls (o7
)b A3y g Cudbge ) pais (nype Ml (5)sld cul (ICT) cledbl (5y5kd 5 wlbls)l (5)5L8
Slasl bl wisy o dame ) Ml o)en & ol ol Jupuws L ICT S oyl (Ml
o2lizls g0 5 5 sl (slooges (NKWaTON,2022:103) amo e ialsél |y (slaihaie 15, Culys o 5 S
5 GBS (IR VT o Kan 5 SaS) NS o Uil galgs don y bl L Lib & (i o5 (sl
ol 586 g ogld g ygly b bsye lagasls po a8 dilie 3blie g lapliel g Sglite zolaw
cuoliie dawgs GagSll (pg5 (i lbogle (ALl @9 by (Gl (eS b A5, p el
V¥ S 5 san) l gblio o) ) S pn il |

Sb 8 Nl e gume 5 S Gygo g aS ul dnols Galiss sl Selite @l (gl (6 ylid
AT Ghles 5 obls) hles W) adbasns jie8 3blie (o3latdl 5 (cloial ooy 5 dmwgi gy @ yud
Syl g GleMbl (69l dnwgs (adls (s)sld g Hlai | Bble iomiw 13 IS lapadls 5l (o (A0
ot GBS 5 Yor o )3 ok sl el g cizys ITU Lawgs YooA Jlu 5 pasls opl ol (IDI)
i 3 Y0 dunlin g Oyl o slajlne ) (S e 95Ee (a3l el eas ]l SV anels
g bl ()ld 5 plojle lul )3 250 )13 odlitulyyge Gl puliw 3 Sl CleMbl ()5l
S o e |y ol AVle (315 00,8 ao) IDI (sl s 1 )58 slaglil cundy olul olbls)
2y ag2g ol S5e elss g (pglid 5 Ll 45 s ) gblis dunlio jogad )5 (Sl Sldllas d2g0nll
el bl sblia o Ll L] §) asede (soS &Sl ] ,Sily (V21V) oS 5 (63)lezdl ldlias
3l ekl iz 2 )5 gl il (68l il <SG o (gl 2l 2l (gl A5 5 LBl g
asly eyl pogas 3 (VFr) by 5 alime Shmok D90 dgime (bl BBl jye b g oadiS et
)b 3525 Sygly Cud s L I (laglil) Bble o ) g Sglds &l oyl Sy ol slaplinl (sladlaie
b bl 5515 whe Shal oyl bl (als L 5l gl olSule ¢ 0 5l Alols (13 L &S sgouiay
Dl S )5 )88 S se 5> (6y5l55 VL b s

3 S gblie Sleplts g lacsglis LY s g o] slaoly g (y9ld o jlai 5l bl glauglio o)
P Al o lauslio i zols g 03 drwgl dlaidl 5 oLl Cldllas (g5 yaely i d8Med g0 (slaoje>

1. Mesuring the Information Society



Y e LSl 5 OleMb! (5,98 drwgi L asWs Wil o [ 2l 5 L)

e (&S s gy elel p Glagg cpl ) 09 (AT (630)8 )9S bl (sl 6 xS prenai 5 (o sl
5l ladlaie uL.uu,u.:b Mol dgups bl g lacde o utﬂwb sbes b wby o IDI gl yesls gy ‘(QCA)
o )3 (536 3,09) Csmily )3 2980 s 9 o Ol gl 3 Sl g SleMbl (g3 T
xS 54 el 5 osliul ¢ SobT 4 Jarie lbls)) 5 GleMbl g5kt (olajasls alaw syl ik LS
(e .Jé\owof,:.u" Solo lpeds Cuxes il 4 bl o lo (b e i slasd g by i Oly’.cég (89l
b led oy Sl pdaw 3 adely g bgyd g ol yasuiv 3y5e lgied A8 YV sla bl j plS” e

9 shilaie 5yl (ICT) Slbls)l 5 ledbl (559l ,5b amd oo (Lt dasite Slalllas )2 g Aidig )9y
ALy S oot 1y Jlowd slatdl wi)y ks albls)l g SleMbl (5558 il 03 jinS 5 Gaos il slaidl
(Xu, 2024; Tian et al., 2023) wS' o SoS (o3Lail drwgs 41 9 03,5 Cugis |y cladhaio (6yles cla oblgs
sobas lbls) 5 GleMbl gyl jlaml «opl » ogMe (Yastrebov,2023) cosl (sygpms b slaidl
el 5§ CleMbl @ awyiwd a5 awd o lis 5 2y bl Sluil drwy slayasls L glalasMe |18
olbls)l s GleMbl g)5ld zexs .(Verma et al., 2022) uS' o oS (golaidl IS 5)50,00 9 Ad)y & (bl
9 3,15 o b Sl 5 ledbl (55l yaass b Giblie ) og Y (65l8 slacsyglys 2 Cuta jobey
(Ivan Sergio et al., 2023) xS o gugy |y sladlaio o 5 (idu o b il

@39 » (ICT) clols)l 5 SleMbl (6)5kd 4y (i Sl oy lyis b gy > (VW) BT 5 (33,
Oyl bl 5 aelps m565 5 (ICT) @bl g GleMbl (5y0lis dy (oo yiwd 5l " yeiS (slalinl 1 Loy
ol @l lo3,S wyp (G530l g Wy sl ) Slolsyl g CleMbl (yols JoSa Jalse (15 25T L
Cute Bl gl cel ¢ ybigel wlbls)) g SleMbl gygld JoSo Jolge fpo 5l o amd o LialS 1) ol )
25U a8 b yd 99 e 598 slalinl 5 welpd oplpl sl 5 lbls)) 5 GleMbl (6ygld 4 o yiwd
AL 35 5l soml e ) & lapliol )3 gasl)> splpl Dbl g SleMbl (g)gld 4y (g yiod
2 ALl 1) 2 158 b egad o (YeVYig) 505058 Ghmgh Cul i ) 8 e B
lbls) 5 SleMbl gy5ks VU pohw 45 W e obi oladl clagKan olojls g sla g
(ol 0L slae STl § aus o odlitwl co gl jl a8 (gol,8] slaws wlpar 4ol — ol por a5 slacST )
s> G eSS agyold pl 51 K caonl 5 51 o) cuse )»L )0uiS cpl 5 ) gcns sbl
@ ohg yobdy 5 03,5 )y cilisee dlul |y 6y dlaml dmwg p Glbls,l g SleMbl ¢y9lé @l (VraY)
5 Sledbl (65ld Sl gl aw 1 oo spgly pll g Slbls)l g SleMbl (5)sks slaadlye e bl
L;),f)lfdg &S ol 03l uL«; U9y L’)ﬂ‘ C’L’ ..\3\4;‘.'>|>);: C;UcLJ)I 9 SleMb| d)at-é Jﬁ)lf 9 u.lm d)9]95
om0l gl e dladl (M 5 53 sl slotile 5 Cute b Olbliyl 5 cleMbl (g,4ld

1. Gomes

2. lopes



VELF Jly O bylowd V€ bygd (Liad bl pin yiylol aloo £

5 oMbl (5)5l5 e (oolatdl dawgi Con > e ool libie 5 (lxe ygly slaplla
5 SleMbl (558 oy L)l 2 (e (samlgd WS g0 (I 395 Eag% )3 (Y VF)spmgy il e bl
2 ewlel (i Wl o lbls)l g GleMbl (6)0ld Cunl ddine (g5 .48 Ly ylo i Slaidl axwsi 5 Glbls)l
4 aytod ok g 039 phUISSL sl ol b egda Bl analy LS oy Ubigal 5 1B O ke
b Ghmsgs 292 Algs 3guos 5 A8 (5yglsh dmugs g 05 gy Slbli)l g SleMbl (65l canlie slacsloy;
5 Sumod (Sl il slaBl yogas 0 VY g Ver A0 @glaite 090 dw pd Sk S glrodly Julso
sl 0313 55 |y ol il oLl 15, g lbli,) g oMbl gyl oy odilsh b

lososis slaihaie y5lg G 5 S plsiear |y Gbols)l g GleMbl ()3l g laingsy 5l Sy
B s gl Jae ailedls @) oyslg cod b homiw gl |y osle crieelr (K lewly 5 gt
3 odlisl lise =¥ (elazal Jgaud 5 Ghjgal (Sl loyu =Y (o3leg bame = cang g Gais —) bl
ool Sl ol 5 S a b Lsye slaasls o gl Lo o Slyyie —0 5 olbls) 5 ledbl g5l
S99 3 By e 2bg g Canb ) lodes (laciglis & sy o B cpl 4 (Vo 8) g,
X &S ol opl o s0l g Loyl 13 (6y9le5 oLl se Olalllas pre (slaaiBl 51 S 0l 393 1S40l g L)yl 4
e B o3y a5 alone MalS' 558 5 ol oS

S o Ssly 3Sbes 1y lailaie sygls polie S0 Ghagg 3 (VoY) ohlSer 5T
Sy 5 (53l Amugs = dloyo g3 4 |y (gl ld «sygls (B3] 0y 4k bl jeSde gy
3okl b adlae ol w e &l ) sladhaie gyl 3, Shas BiS Anld Jue g A e e (455l
1§38 degene (oS oS gy 65554 5 B 3 Sl a3 )l slalels (ylel (slaosly
Als yo oy @glis g A8 Lol 1) sladlaie (6y9l (sYL 3, Slas Wl o (5y9lg5 polic 5| S5 4> &S WS e
g dawgi g B0 saalja phagh cpl @l (el p S o e ]y sl ile)ln g (5)gld Anwys
L ais gladlate (g)gld dnwg VL 5 Slas (gl (a0 e gy ) ol e lulyd bl 2
(53908 Silocs)bs Sles a4 G0y Glajree b (6)sld sy 3)Slas 4 s )Sn (Slprue dulie
3fdes 4 aliws I ere sl arwg S Slas 4 oliwd lp S coles & 55 e lgie
sl (6598 (o)l 3)Sas 4 ol sl pfY byd 2Ll a2y (Jlenll el 655l silos)ls
Sy ol 550 9 (e iete ol gbar (sygls 45 WS oo Yzl (YOAR)SIS 5 J Sod odmgly 50
el s drgidyse (sl CuhsS dypd] sl Camilae 539 5 alsr 5 ol @l b ablis
015 gl dmwgi o513 31 rgly CarksS (5,50 Lolel et 1 5 ol 4B, 5 S el ¢ ol 51,18
CaieS ) rely b5yl o > il w3 x5l sladilelis (gLl (gloosly ol o)Kidimgly ol
ot ) o ol )3 Vb dilgly cuiS  She Jelss dsgemme oS5 g 0l plol (dladlaie (59l
03,8 Chy yu5 Jamecin ) g (6dbaidl @dlio ¢ g ygl o duin daw I 1) ailygle clacule jadls cuan o] led S

1. Al-Busaidi

2. Augusto &Yasmina
3. Runiewicz

4. Zeng

5. L& Zhang



° e LSl 5 OleMb! (5,98 drwgi L asWs Wil o [ 2l 5 L)

Ghlie o > Ol & e oL @l wlesls el jogad cul 3 el byl oSl O30y b s
aibate )3 (6y9l95 CatS (o 53 (oolasBl dilaie dw duslio )3 D)3 3939 (6y9le5 CaiS dioj)d > ) calitee
Jelos S 5 50 ) 1y ool (n ol ()6 adlate g bawgie jlitel (63550 ddlate ltal (p VL (B8
5 S Jhwy gl 5 30 gyl 45 Canl oy doxii pl 4 Gingh slibte (gygly CukS e
WS o Jos ol e bulys plyieds (0308 s 3 LIk 4353 5 dnwys

DS Gl & e i sl LT &S e ol 0 el JLid & (ingly 3 (YOSl 5 53
ot b o 5 (g% (f-QCA) (56 degarma (o Julos by, 5l odlisal L 90 (sladbato 55l
orn ol (M) o il sblie )3 (gygly 2l 2 |y (84w Juo) lacdsy 5 gluo deelitsly
9l (4B aw Jue) ey § mluo oSl e lie cute Slyl 5l (g98 daled )] Limgh led,S
YU ailly bl & pomie & S o ololid |y Jole S5 g3 cpmizmod bl i oo @) Iy (sladlaie
Aid o &1yl oy 3 ddlaie dilygle dgarn (slp owlow (sladlgidy g 395 0

ool 32 48 s oo a0 ol & (59 23000 St 6yl 292 3L B 4 395 Wlie o (V4N
Slawlio a8 Jlow jl ooliwl b gy ditun phe sladlaie (6y0lg slp 09 b sl iyl slel Amlgs
o 1y lailate (gylg5 45 amd oo )1 ey asee |y 5l slar L)l 6 Jled dilaie VoA 1> (QCA)
piile ;> Lo 45 ) oo doml pl 4 (59 CuBME g (59l JUI (paed e Laee e slapjlSe 1S o0
g e (eleinl alad (39 5L slagbyyl & amdge lis cpl ) BB (9392 U sl 5] ecsyglis Jlas]
Slisly gl ) PS5 Joily U WS o Juog (oo b 5 lre (S5 slalad & 1) gt (bro i
h bejslle als Gl Gla 5 W0 S Sy Syged |y Jolae 5 e QCA LS 5L Sby
Ol e sl 5 39505 amd e (bl slaby) 4 o syt Gl (SgSe OVl 4 &5 WS e bl
dgus Sy &5 U o Juog (So3d slad @ ] elanl (glad o L ele oy Mol il gl WSy oS am e
Gl dasly (oolaidl olél s ool 4 oo

i Sl G5B (B awlie oS g, Sl 4T ol imgg odes oS Cul (pl I (Sl ggdge dind y9pe
S dimggy b wlod,S odlitl ilisee slaglinl g sble o > ol 2 S Jelos 9 65l 5 il cud s
2 ogly bl sy gl g G (e Gblie dnusi (193835 Gl 4 dagi b Cul oudpll i
sl 1,55 52 2V Comnl L ledbl (55l slapasls alex I ol S5 Jelse 5 olpl cilisee (gl
» Foe spslle alulid (gl wai)id ()l (lamlie Jlow by, & Wlools (L by Slalllae (yizzen
SMilate gygly oy Sy Uy ol 5 ool b olul 3 S8l cldlae Jlocpll asl ghilate (g ygls
drg sopasls p8b sy 4 (sjB S dulio S gy 3l edlitel b opsls gy 5o .l eadplos]
w5 |y b ol 05 dalgs a3l ol slaliol > ol slacS b 1, lblsyl 5 @leMbl g5k
elmleii 4l 5 oyl Gilises slapliol ) (6yslg drg Cilizo glagSl lolid i & ¢y lillas
sl gl cpl )3 69l cadyls (Sl g ) g Lo S9ut0 (5

1. Fu &iang
2. Rutten



VELF Jly O bylowd V€ bygd (Liad bl pin yiylol aloo 1

53518 drngs sl jadls oy daily (yy Sl 656 &S aglie Lo bg) jleslatal 3 ieedy ol syeles
ol dsue gly B 5 p5Y Ll ololid 1 5 s bliel pdaw 5 ol il cbes s ady 5 el
ol oyl slazdl jo byl

S Fle
g Lol bbysdS Gl (o)l ;0 cdgy ,oplplo wCuol oid iy zoles o slanl o (oolaidl Wb, s
0Y YA () )Ser g (60505w) Slodgad (gjlwodley g (1ot (g)sld cpl ) Cas o 1) old sladoly
OT laidl glasoly awyp a1y Glatow I (oluw @lblS dad 9 ;0 Clbls)l 5 CleMbl (5)5ld sdos drwgs
u.,l 5 a.A...’(B{:L?dI Slalllas yii Lol ob)f Grgais ,E8 d.._mlf 9 bl Wiy o) (5390 3% uu..s‘)sl 3 oygdy
ST 1y scanley0i8” cloanl g (oolamdl anwgs 1> (oaldS Jole bl 5 SleMbl gyglé a5 cul Sl aie;
2 Bl )3 dlaidl mdaw j0 (YO Y- (aly g owld) )b Jiil 5 (gy50580 (oolaibl Wby e
RlBEL (VT VAE llen g leS) 9 e Jelss S srgo e Gl 4 e 19l 3 b i ale
90,0 (god3) Cuib daled o o |y (eolamBl Wby 5 1ol drwgys dyld slacslu ) Cosdl glp gy (o)l ke
e slcublB 5 b Shg 5l o)h)yss 0 b (156) wlbls)l 5 GleMbl ()5ls yusmen (VFY VA () Ken
e Sl By g caepw Lol ams L agn 1 0 31 e 1y e BB o pluilhs] ol anuilys
ol ebdiges asia jials g 590 oy 5l ) Sl il s codlad «leMbl 003 (ol i (S5 58
e cpl b bl o cwl sad glddlaie g o dlaiBl o g)lidle Ve coge «lbls)l 5 cileMb]
Sl Gros g @y |y (oo dLaiBl (sGlpisSS (g 9 IS cole plieds Clbols)l g wleMbl (g)gls slas 5,18
Cawl 428 )3 )1,5 dn 953,90 1A+ amd I bayauiS (golaidl 5, Slas p (Ig8) wlbls)l g wleMbl (g,0l8 gl Lbj)!
g SleMbl (gy5ld o bl cpud 4 (g)law Oldllas w8 gladnd (3 ucmen (V& YA wdljg0w0 5 (SlouaeS)
Makutaning & yuni, 2021; Gaki et al 2007; OECD ) wlaidls yy b yisls sbaidl ¢ (golaidl ai) clbls)]
o 356 5 (ICT) byl g SleMbl (6y9kd b ,818 ¢ (559155 bls,l 0595l (2018; Karlsson et al 2010,
(Cunningham et al,2016:158) 55 o aidliis (golaidl 5 cloin! ud) 0uiiS Jupand 5 593U S (Jlgicas
Gl ol Sl 5l Ll 353 bl byl geuns’ o5 cunl dne ool 4 Jlzms sbaisyglid (938159, JolSS
Ay 0 o g lddhaie drwgy Claal pads glp LU ) Glbls)l g SleMbl (g5l () li8 Canluw 4 2o
oipd 4 &S pbcwlw dlpl Gl des GeusSe (Jbcpll (Mohsen et al, 2021:853) k.5
slatdl S 5l g BB jgbay S o S8 bl 5 Sledbl (5)5k3 e Sk gl s 9 ALY
0j9y0l Sl yils slasil g (cylgs (cladlaie pdaw )3 .(GOMeS & LOpeS,2022:3) cowl ciglize 553 slassl 4

Colsy @8 aS i cbaolasBl b dauslie )3 5 g o (BU bl (s plicold) W)l 5 (sladlaio Ayl o)y



\4 e LSl 5 OleMb! (5,98 drwgi L asWs Wil o [ 2l 5 L)

4S5 (5,85 5 D bl (sledate Glis il sladladl og b 5 (Ko ple p (Sie Baes by
939 Oeiped (Obli)l 5 Ml ()5l gySope B wo Ul e cpl > S (o0 03)S
S o ol bl (L sy sLaBl )5 (55950 (BB 154 sl 19l cawlio slacS Lo

¥ g bl el (gygli-Teipel 5 (el i Vecsdls 5 2l a5, V15 e (sleer SOl
lgls ¢ sblio plaw ,> .(World Bank,2012) 5,5l o jled 4 olo il sbasdl Lol 40 1) csygly pimmmm
5 6915 o9 bl slasdl slel ,Sos 55 o dely g ond AL (gladhate ol il slasl (cla 39,9 5l S
r 3blin o5 5 Sl 5 S (6 dungs Sl 3,5 SalyS el 5 oyt sl oS s
sl 005 03)5] 25 S 5 45 (glal yo dus Jdo 51 o3liol b e |y S dnsly Sy &) b bk Caans
b las

Sngils 2Ll o b g Syl g Sledbl (5l dnmgs ilys .Y JSud

Ul 4 g yiand g 4K by o 008 (uSaio ICT (Solal 1) als o 34 0 oanlie 45 joblo
ICT ,5b & absjpe nsls 3 ICT ©loss I odlitul pdaw ouiiS wSaio ICT @iy ¥ alsye ICT (clasly
sdnlin (ITU,2009: 14) sad o olis 1y ICT 5l k)8 g 5o ool jI Joobs gols b domis oaiiS juSato
blei o ICT cbacdloy; 09 oyiwd 0 (Jole dw S )5 0550 4 dianly coddio il Jslpe 54l 51 iy
95 b Lo ye canl oo lil byl 4 YU p3 a8 gl als yo 93 wlal ol 5 sl ICT 51 550 g YU prdaws 5> o3l
e a9 ol dbge 4wy jelaeds db o ID (a3 ls > (ICT 3l edlitwl o ICT o yiwd) (Lol adlie
&yt 008 e ICT elacsyloe i 0yl (St ICT & )lgo 4o sm cpom ailio 4 ICT ,5b b,
(Purwandari et al, 2015:3) cuol céluyj sl o ICT I 550 oalawl



VELF Jly O bylowd V€ bygd (Liad bl pin yiylol aloo A

)9S oyl o lbls)) 5 SleMbl gy5ld drwgs (slayasls LY J,.\é

Igb (slac,lpo Igl6 oaliol 1l gaw yd
10) VoS3 ol g0 oyl I oS o3l aop e 5 Ve yn o & o o (S e e
(b & Jl S oo o3liiul AV il olyen (il (S e
P 0ygmals plci gpe 4 ol Wb e oS oll8 Gl @ Sl ol Sl sl e
Py 0393 Alls plcd gy AN il b Con sy 3
o Bb g Jlad S o @ bly gl blgld v doyd @
Ve lila oyl 4y (gwyiwd b b jlgls aoys @

Ve ol gl plojls) 1aane

DidgR (sospde Jao Y JSu

AR5 99

Slles pbl o sl 350 H13 lusl SVl auTys B ) duslie 45 Wadiee ylaieuislhy 51 6yl
@ Cogod |y awlie gy ohRimgh & Cul gade e Cung (8w pludl (2 by awlis
b ol lhuglio boy IS ki Ylas! a8 ghawyl j (OVD YAV (5,3l 5 (6,8T) wimd o jL8 oliuls yge
plxl i eloal pole )3 1305 0035 5 398 Jlod 29y plyieds |y dumlie (Sod 05593 9 2y Sle (59559
il plsiear 1) dulie (Boy ol oyl Cunsd (Sos (228 Oy Aly (S5 ol 0 hilel
el 9 Ltb.))y) )‘ (RS W.Q‘B e 2 °9M‘c &S S50 B> Ao o 03394y .AJ.)){ ol Y] quo)T ‘_51).3
(Rihoux & Ragin,2009: xViii) 15" e sl 55 1y awess J1 51 Sy o] (Saoe

Ly Ol ol o Kidghs 4 &S cunl (slainl pole g ol Cladss o (58 sba yog) 5l (SO (hub dulio
dox I ogiio slaojes 0 by cpl D I w090 calitre (gladiwe) ) 1) bapiuaw g odsy U dad o
Clegdge Gle Sgls 5 bewld olulid 4 9 3, 5,8 (sl b jiagg 5 )l Culw (Jlo Jlos
gl o Sl olulis & (gyliSculuw  Ldubkd |l piscen (Harshitha, 2024) 1S o SaS calise
1S 36l gl Glaas B amd o ol 5wl 4 g 1S 0 KaS ol lmondy ) 3490
Ol cpl oy Kidg s 4y g S oo I (s i Caed] Cuslad pae byl il )5 ohgas g, oyl [(KODYINYK, 2024)



q e SS9 Sleb] (6,9L8 drwgl (b ad Wi iU i [ 215 9 Sb)

ik awlis (Tripathy et al., 2024) wuS obj) 5 oy cdoas |y solinulyyge locSuiSs 45 aas e |y
5 21 38 ol Slagaal oo 5 ole ladlod ) o8 )3 &5 39800 aBLS (gland)y W gy S lgisa
(Abdullah, 2023; Pennings, 2023) 1S lay alise Glegbge jl (gyine Sy U uiS 0 SaS 4 S}y 4
5 il glalad o] )3 &5l osd e olmeriz gy o plsisar G dwlis Ve Sy
Mo S8 cwlie sladin 5 Bl g WS 4 3)S0g) onl WS B eeomdise (Seite sladiS
(Stefafiska et al., 2024)

Sllas 53 TysT bl 0 03,5 ol pole g (wlianols Cilisia slaojg> > Jgane Cypots QCA a5
sl Seplel Jhg) S plsiedr Slgoe (izren QCA Ll 485 )15 oalituldyge plojls 5 Cuopde syl
g g0 02lisl (STI) (6515 5 (5398 ple Sy 053 13 (&S 5 (o5 (B (2 powyo S | 2l
Slllas 5 QCA (i 5 cusl a2d))54y (655l Blue Jlos (gl (IS @0ty 2] (STI) 0j )5 g, ol
.(Fernandez-Esquinas et al,2021: 6350) 5,15 dxwss 4 5L 59 (il 3,8 5 w595 gi 0 55 paite

aseil b oms oo Vlasl ool s & 5 ool oadaile ghie Lolol 5 FSQCA is, a5 bl
9 Bl adls Lelwl p Jae opl (s yo (Proksch et al,2017: 259) 5)la 5,8 (hg)y cpl 53 (g blize
(V105013 5 joise) Wslise sl |y b 4 o lanliio G 4y 2295 L ()53 9300 (b3l LSy

S29p8 byd So Sl |y asgeoe dail) (6)B 3l (S0l

ol a5 yuiie 313590 Coguae jhiel (liae 4 Yi (e Lulps 31 3590 coguae bl sline 4 Xi o ,5 o
Dgr dnled Vg (g)lde Jaed pl a9y sl dgn Blie Xi pdlie b (golue b S Yi jolie acn 84
Schneider et al,2010: ) 595 yuiw +A sl 5l ol 6,5k jliel 31 ol " y9p0" bys G (Jgane bty
(249
S e iyl 1) asgeme bulgy Jged 5 )5k gladomis (Jsle sl plil lacde iS5 (e 0T,
B ans )85l adjse (0555 Coles Cubl (bl sl & s lodls oy lalide Jged 5 )5l
Ngbis Jidyge Jolee 4 pxio & bacde I une S 3 5l 45 domi oo 1) (2350 S5 ()55l 0305 N5 0
oo Jlia )3 )5 ¥ e SluS 5 53 W90 matend 0955 2 ()55l 55 R0 ety S 0 (258 Culos
Jobee @ e col Son o (S5 b cde S oS domiie 1) sl (B sasgare (595 3 Jgedd
OSwn (o e S 5 Jgaid 0ye by 4l 3929 Jolas o Gap (Slp s iz By il D9 ol
&85k y3lis (RAGIN,2004:383) doxius oo |y Copanl b oo dlay Laid Jsad 0ya el il -5l SgS s
Jgeis Lol (Wo0dside,2010:52) cuwl duslio cols (g)l] (sladns,d g0jl 1> (Siwwon sladygly (o)bline b
25 IV ladegema s (595 1 bli)l S 08 Cuenl b daly 4 sl Sl 3 ol and oS

sl S5 y95 55, 38 g 0,1y )50 Caenl g5 Jgeuds 003 (RAQIN,2008:45)

1. Nfoz & Dimov



VEOF Jly O bylowd V£ bygd (Liad oyl pin yiylol aloo Ve

(o390 5 oy bl ) (S (bl duglie gjluosly o2l T S
A Ve b el 4y ol a8 ke
AV glil 4y olan il (S e

Wb G o S0l ol il @ Jlllon copml Bl sl 1915 (oo
ably gl lolgld o yiwd do )y sl jadlis
oyl 4y (gwyiwd gl b lgils as )y 5y9ké drwgs
2SS oo o3l ol jl &S (o018l wus s 5 oleMb Llys
S5V il 4 ol Wb g oS ke [PERSE » obls)l
AV g gl Al 3l gy JUb (S ke 2545 slag bl

(Yl 2 JUo 18) VoS5 53l &5
P9 09— als plicd 5 Il slocslee
P 0y9>=palls plicud €5
ol jo 5> Ll s b luss Lol
O B3 s olmldl (b ol e Gl lakel ()|
(b gl s9s) gluld qaga pllp ol 5 Sl
QUd)S 08 (32938 o) (Gl 5 bt (o (85 (Lo 3)lge
Wh¥ile el (S QS enl pg g 4kSeS wlisleS lo)S
3 eohen (300 55 o

axllaod yg0 03945

sladl oy g bypd Candg Jgl dope 3wl glal Glapbl S (tagh ool adlaesjge 03910
5 Lodly (13,5 0l 5l ey g 0b odomin (o8 (laulie Julow B9y bl sl YV o ledlaie s 2l
Ol Yo sl uw 128)5 5118 Jlaine Slitwl )90 plgisar il cpl ol 5 Gl jlsdne Yl ol > 4
ool 43,5 g0 o g byl Ioaoee S0
Lasy

Il lajasls cundg shulpd=) 1ol FEQCA Juo 4 (039)9 031> (bl g2 )la 9 o padls (s Jl
=Y g Cumes il 4 Gl il e b sl ielyY (Gl g ookl o wyiwd) dx dw jd babiol jo
Sl asels il o8 1 gyt Hiegh sly edlaiulyyee (slaosly b glyscil (eSSt liwl YY) iledyge
oadgl el ol 6yger Cusly ol il dlaidl 5 (gy5ld 5 ele Ciglee wlelis 5"l (gl Glosl — ]
503)5 (£y:50jll lglb dnwgs (sloyasls L5 51 1) 1S (sla ] Cundy oyl SEMb] dnsls gl ol .
2553 ) el sl oaly 11 VF e Sl oy oy pogad ol > erdydiie (B)1S op 3]
S5 4y iyl cloe i sl el sl 005 b)) s 6 VY el yasls Jlai 5| il 1 Al o Capnidg
VEYIYIY o)l po Gimgh ol pd edlatwldyge o3l g 39 o pitie M Sygos 35 bl o > S ps gy
el o] Sl

Sl sl )3 Sglis > & el o 40 Gl il €855 ol g b padli b bgye slaod (55035 Jl
o yo ol b 505 Lolde wb ool o odd (g5lod bl Y=o Lolde Lolul W asli lan) o s pSojll

1. https://mis.ito.gov.ir/ictindex/provinceindexhttps://mis.ito.gov.ir/ictindex/provinceindex
2. Hips://pub.daneshbonyan.ir/dashboard



N e LSl g LML) (g 59ld arwgi S adls il s /3 me 9 )

Gl ) dae ol cpl p ad 485 )1 4 sl Slasely g lulyd )3 bglinl Cogae (s jslaiea
2 553 @alye ) 013535135 (aodls & 31 L s 1 el s pie slins &+ a5 JolS Cugids
Jodliusl b g 23 bles (sl 5 bacde) baacgacms jl pliSyn 53 pliwl jo Cogde Cundy (ol Hohaw
Ol YV 88 e o b gl dsye (sl o b oo g (Bl ddis)slaS (slaesls £CQCA I3l
ol 350 3,90 i s il Lab g 395 VD 5YU ol 1 iS55l 0yes ddyee lyicd,
Jse .l QCA (5 by Joly (990 yuine (slyy p3¥ byl J8las VO 51 5YL (o) 55l 000 a1 4 an gy b i
LS5 oses 5505 angi L) il 390 plsisar ol plinl Lolel () 3 25 Ll Boaome 5 sasisiljl
IS cé S s Toaome (gjbod il As]y8 g oascdls badyge 5l (Cowl plgsar lwl opl o ol s
w25 b ool (gilwloy 5 lapadld w8155 (led VL sde 4 a2 b o 35 5l cqanlil ddome (gjlos il
o plulid Taaome Camdy it b sloglinl ol Bl 31 o 331 23 dby0 3 ST g i 0300 &
e g oadppasuie (Gl Yo) 3)00 Yo gl Basely 5 acde cJuo sl pgd 93 )3 5y )18 dnsle slie

ol ol Jam (el cslaiily aclsl )5 ool il o o |yl Toases

fCQCA 3 ool s bl o)l glaasls ¥ Joa

N Max Min Std. V-Mean aaly g oede
¥ ) . Y55 -.O¥¥a J Ve sl A el il o e
¥ ) . ALY CEAY 35 Ve om gl 4y olpen (a5 S e
Y ) . R ALY < YYYS b Cay G <o) o8 il 4 ol e oyl Wb slgy
Y. \ . SRR -.Favy Sbly s el jlgls o yiwd Ao )yd
Y- \ . <. YYY 0555 oyl 4y gwyiwd gl syl do s
Y- \ <. YAY +.OFYA WS oo oalatwl oyl 51 &S g0l y8l ds s
Y \ . < YYY < OYYY Ve el ol Wb ey opS e
¥ 3 . <AV C¥YLY S Ve e ym il 4y b b pes Jlb S i
Y. ) . ARAY - S¥Y (YU & Jls V) o YloS )5 (eolguwl &5
Y- \ . CA R <. YYAY p9d 0y9— yalld plicus &y
¥ ) . -af ia pow 8y93— Al pbicd 5
Y. \ . < YVF < VEYY Obul o 53 ol il glaes b dlaws tiely
S5 3 03 slocde lulis

s 5yl 0p05 39 o0 odlatul Lalg) Jseud 5 (5)5 e sladomin I Jolae 385 p5Y lacde aiS

S (oo (228 Cules Wadoe Hlaidj00 Jolee 4 e o5 bacde I e (oS5 5l & domin e 1) (aled)5e
88l opl 5 Sl ey rays 2l SIS e S8 5 )3 Wndjge st 0955 2 (5553l £ Rd ey
Sb g oS g g 58 Ve il el il S e (Y 4 Jlo 10) (VLS )5 (o3l £ 55 scde dw
Jillo )3 9 il S 1) ()B5lo )05 iy AT 5 08D A (B5lo 255 b cuif 8 Ve e (gl 4 el
0y9— Al pbcd & dFA) Al sy oyl )8 Gl 4 el co il b sl rslacds

Sl 1y o) 5le (s (o yieS (8.1 pows 0)93=palls el 25 9 (07.4) g



VEOF Jly O bylowd V£ bygd (Liad oyl pin yiylol aloo Y

Vb Sogo 3 g op byd B3l (asld bl byd (39 (S afY (el 05Ty JSSgn bl 2
sldsgorme (6)55 ) Jooud 0yed D Males gy by padls i I LS (VO ) @)B5le o3g
o 0505 48 olSim 395 ol Jolao & yoria Cal (3Se il a8 5 b e S, o8 doxtan n |y (sl s
3 o bl S8 ot &1 05 o Sy (it o] (RLa| B by gy e Ly Sgi0na il ]SS
25 lge Canl 0365 YD 1 Lo Wyl (645 Sl 0y05 S placde o 5l wlel cpl gl p3Y byd g gxe o
5 bl bl Gblgls qwyied 2oy i Ve (il 4 olhen (i (S e silandls 1) Joed oyt
Slyed g 2l VO Gl by )3l lped ST ST oide 4 @ Ver ja il @ Jles Wb (g JU8 (S e
PV (6l s b JTonl cllo )3 Ll 5l dlaly 592 tude p VS sl Jgoud Slyes 51 5,50 ()8l
55 (P piY e (g)blae Sl lgebl b Bioee b aial /Al

ately g lacde Jood 5 6,85l Joio € Jgs

Coverage Consistency bl
AN < AOFAYY Ve il el a8 e
< SFVY -0 - YFA¥ A 35 Ve el 4 olyen il S mie
+ SAVIYY EAZ YA AN Al G s 6yl 8 il 4 ol o <o il b sl
- SVASYY < AOYYA ably gl laylgls o ypuwd do )y
- OFAYYY < AddaYs oyl a4y (gwyiwd g b lgils as )y
- OFAFAD S A VRY 28 o o3liml izl 5148 o3l8) doyd
AR - A¥aaas 285 Ve o el el b ag onS Hiie
- SAOVEY - AB-AYA 53 Ve o il 4 sl Sb oo JWb oS e
- OYSYAA - AADYAS (Vb & Jlo V8) Yoy 5 oolguls ¢
< AYAYYY - OFYVAA 93 0)93—yalls plicad ¢y
< AYAYYY - OFYVAA pgw 0y5— s pbicas &

Sl Fslate luSy oS aad o 1y el ol lis il dlaldl awvg 5 (5)ld 5 e (ol Culw (S
Ol 3 Cadbyn (61,55 a0 g5 e Sy e b S 5 S Byio 53,5 18 518 el (S50 el
Ay 4 e a5 Ll 4Ly dgme Lulyd l slite slacuS 5 sl (e log 4 Lol 4 AL g
5 275 ol b and e ISl (58l 4 (o GeaS 5 cpl alolis 5 298 il slaes
g covo Jodor wiyoSll g, Sl edlitnl b iy cpl 3 MLy pegad cpl 2 ) il ol (slaySgjLe
o S 5 e 23 St 2 29 3o ol il (S b 15) p e o S8 5 il (2
ol 0188 Jgoud 9 6) 5l 423 (VL L g



)y e L3l g Ol 5 ,9Ud dnwgi g adls U e [ i 9 S,

3 y90 6 )5 5ko 5 Jsaud 4253 5 aiste e S5 5. Jge

Cugas oy b bl
Jooly 55 e Sy ol 2 1051 i Sl Jeed

odire & ol copnl Wb slig™pi Voo o lil 4 col i e lew ((VY2) )l AYA AV,

Sl (poiod 10374l Co s Sl Ol Gl (abe) W3 (B))

a Ko - o2 * .
@yl do T ] 4w ywd dl)la*dha)lyb Joyd by gl s dB0) s
Voo 15 s coll b oo oS e AsS Slatwl co ol 5l as . .

’h“‘”*‘“ b g o AT e 0 DT T Gssy ol (oF)
gl 25758 Ve il @l dib e Sl oS ke ) (.- sladsl o0.-)

P9 0393 Lalls Pl ¢ F (Vb 4 Sl V0) (YLoS) 5 ©

S lgedr bty o L5 4 Lol wanl oYU Gl E5 sl g oniodly Lasis cle glgied 45 (ped 0y90— el pbics Fp pasl®
s 03b Sligead (ol il S b Sl b jusie (pl lojed sdalie 5 goBy cde duy o Jlas &y g LSS LS ulou 5 olitel eanlie
AL gl il slacS pb IS el plgieas gl ol s ol 5 gblie ol GBS plics

S8 g oY Saide s jl3g0

o ap)d S 0900 03,541 w536 gy & B g p3Y slacde 0l b ppgeil sl W yge 1Sy gl
il e Jele (gl cogae s b sglun b oS Joloo (536 gt lies &5 39500 b elSin p3Y
055 )8 Jlages ol e o5 ] bl den oS g o tlte S5 4 bl Wady50 025 (ST S0 Loy
Sy b sluns b a8 o Jole (6] Cogiae e o 39500 apl ol SIS Cle b S e
YL T bl den oS Wb o> (e Kby b adyge (o5 SSTy bxiyl ) bl il Jolae (556 cugas
(Ragin et al, 2008:72-74) 1,5 1,5 81,y loges Lol a3



VEOF Jly O bylowd V£ bygd (Liad oyl pin yiylol aloo ¥

oyl 4 (awyiwd )l glalgils ao =X OYloS )3 (olguwl cuni-X
Ol glacs 5 -y Sl bes b sy

alil)dl)lsdlm)lyl&w):wb.\w)a—x )jj\n).mdb'ldqo‘)a@yb@f)l&o—x
Ol il glacs 5 -y Ol sbes b sy

S g p5Y lacle s oges T JSW

b oke polpw > JUsl K9y 5 @elor 3 ety Olpss Gbls)l g GledMbl (5)gld fiou dblu g dnwy

S ey S ole G 6)gle clapiums > Obls)) g SleMbl ygld bpd ol sauisy ey
sladdl 5l sy lesd b sl a3ls (Samara et al,2022:1) cool 039y (Lo sladlaidl o (oolaidl bl
a4 b g S drwgs g dlygle ola,Sgcus clacdluy; dus | ob g srdaslis ladhaie ol sl
GBS 5 3 b cudliS salgs gblie ) it lail sla gt gt LI e s Sl
2 Syma S lgiea o b Gipdy o' (GPT) opshiedan (55l S clgied wlbls)) g cleMbl (5old
WS oSS 8wl a4 yely i) o 1y olblsyl g GleMbl 6yl i wyp csladhie (gy0le
Cute ,5U 45 Jmd o lis b iyl sl ansly Cglite Gble Logad )3 (o5 (658,80 5 diedun Slosewas

1. @neral-purpose technology




Vo e LS )l 5 MBI (5 )9l armsgi (S aSL ;5T Cod [ 2l e 9 S

Gl lib (S0 5 B (it slozeppe izmed g aspglod (Se0p S b 5 o ol
bl gble » cawl (Koo b sl jasls jI Jglate wluS 5 ol 0 09Me (Sergio et al,2023:43)
Oyl ol pogad ) (ingh ol @l A8k adly Gli ol acSyb p ,8b g (g 5l Sslie
G Ol (e yd ud) wre Jolge gje cob il (S e g GYUS)j (lgul €5 & Cunl gl 2 Sl
sladl 3 ysly il slp o) ) g Cosl dnole 53 las)sld (60554 5 Gopds SLinie (bisel e s
55 5 NS slaidl pdaw 90 ya )0 dlow pdaw LIl dgr be duslxe 4,3 .(JiaNg,2023:52) cuwl (sygp8
@ JBlas dlgw d2d o i & 3yl dgmg (sanled (o pll ol (golaidl col slaass ple & dtwly Gaba
o Digel gt (YWS i (hisel nimem ASl ke 0))500 el Wlgse 9,8 S dlgus g sl S8 i
(Biney,2023:17) 1S ¢5b i oblgs o 81 cuind cogds 43 Kl o (NFE)

15 g Canle 5 5,518 505 Ll sl fSad 53,50 5 0285 3y (5ol dnogs p Sl 15 a5
Aoy o plisd Cob Gl LS Gy b e ple 3 1) bl ol Wl oen (il alex
@ a2 b lpl )3 g 038 eal)d o)) copnl 4l 4 Jlail (Bl (Sye bl S »ogdle 05950l (bl
S g Jotd 13 e (A (gl g ytod Slroged plo 4 S Syl 98 cnl Fomb laaie
o 31 3 iyl oyl e il bohas (390 oyes )b ol b ey b 5 2Byl
2 ol s S b by e Jelge 98 St bl el e S ogMle
dgur by g A3 gy cpmylle 2 ol 4 gwjied LS & cul il I Sl ol Rdmghy (S slaaiil
lgld 3985 i3l 395 (Y+VY) 165 Limgh gl (wlel » .(Asongu et al.,2023:31) aws> o &)l 1) Yl )5
15y 5 )b sl 1y 58 cuite ciadsn G 4 poyted ofigt SOyl 4 (sted Gk ]
51 jeas S G g i Coudyee Jole 9 ax )T ] asllS ECOWAS b jsis » (golaidl
61 L B po 5 59500 g iz yiold GBS 1 dnwgs B 5 pi¥ by lyicdy ob LS 3 lols (sla jadls
by il seS b dlaw ) Cudge 4 e el e ld | dgaze 350 Nin b (S

6 75 ot
(SNl ol 4 olgr b g odlail W) > (S paie S plgied (Ig6) Glbls)l g wleMbl (g)9ls
anwgl g jasll bl (g)bye5 1 )0 39390 slagley WS o Wl by il slaidl dewgs ) (ol iE
&S Jbyd g o slaalaie paw o ol il Ay lagSll g 6)9193 el > wlel slacgles & e dgld
Wlg o slawslie (sla oo o)lb deng lio il slail sla5) jelaieay lglb drwgy (gly (sanly aswud Fa3r.)
P o B Olesh GBS e s S jasiie | dua opl GiS Gl BB g pY bgyd
e v 1y 3 146 elaasls Lol ) LS bt sl oty Gl il BES b 1, s gl Cilisks

ol il cy 50 o bis il



VEOF Jly O bylowd V£ bygd (Liad oyl pin yiylol aloo "

Om ) gl A 1y 58T i 1o sl pasls ol oyl Sil Wil (Y+YY) (shimwg: adlbs b gunon
Sladl gly Jole oy e 1ol cla adls )5 o cunl ddine (L)l asldS (las by slail Sy e
ol a8l ol 38] lej Jobo ) QT b Lol ol 03905 oyl il

|y 585 oy S b gt oS e g o il (S st o VLS 3y (3lguls 5 dgld (slaadls (e
5 196 Ll o o Lo, 4y 5 (FoYV)loyg lalllan gols ) lal cglagliol 3 oo Lol (slacS pb 5,
sl 51 A g il S b by & wd gl olel ol S oo 0] sl dnwg sla a3l
g6 oolatul dgld  puw yiwd tam dus o > I yadls ylojon drwgr aSl ail B 4 p3Y cle wiles os oloisa 1ol
9 Cuonl &S aa3 00 (LIS 35 (VoTY) gl g esS gl guls Cusl p)Y Bun ol 385 (gl 9l o lee
ol G5 ool s Gy LSS slacdls  ledbl g5kt calize slaasls b
sl 5 521y 86 cnpissd elyen (Slopils (shls (S yitie o Amd e (Lt (] Giagl @S st SRRk
S5 5148 cam elaad, p oyl A wyiwd g <ol Wb sy o S g cul 4ty mas claeS

olespd W)l die; (oolaiBl S Cunlow g 1918 lyla8 cunliaw dous o oy Lidgh oyl slaadl olwl y
9 Q)Le(o ReY) L;Lhuab-l.w 4‘913 A (oW ywd LSLD‘_)W )L'S )0 g ) )‘)3 )K Jgawd yd ‘) |9l9 LSLQL)”L“’ dod
WSy dendy o 1y ealazuwl

3l 03590 o «lbls)l 5 SleMbl (55l coges Connl S99 b & sl pl Ghmgly ool b ele ply
2 olasiily slazdl ¢ la il les b wb) o jblixe dede 4 e Llgi o lojer Habds lgld Calises dlul
iy )3 39390 slasplpl e slas ISl (linly (3 a8 WS o AST anl oyl g (clailaio law
o3lisl jludize) & Kgd (b (Sl b drogi Slas Byl 93,5 )3 jaise wb ilisee bl ;> (55l
AL 19l b lasye o )loe ) 5 50

b o
el a3l e ol 51 ol

GR35 3D B St 9 e
B ol wrw (g bl sla oo g Jolye pled )3 Bai g

X8l dlas
5l e ol Hlissl b g (Stiwg b alaly 3 ablio sl gus 45" W5y 0 pMel Bt s

P g
9 pSuis ol plodl ]y dllie cudS” bl H &8 Sl opge iniley 65k Lo 4 g cpl pbml &5 SluSaen I Bais g

1. Verma



W e LS )l 5 MBI (5 )9l armsgi (S aSL ;5T Cod [ 2l e 9 S

&l

Glblsyl g leMbl ()5l 1> (5)5ld drwgi (g5l05 Cunluw sl (AYAA) Lol (g oM 5 e ¢ )Lld dome ciawo (5390200
IO (VPN F (g oyl g dleatdl ) )

5 SleMbl (6yqlid bl sl gjloams (MYAQ) el (08 5 baiaul o, Silgs ¢ Eidee )3 o {Sulo plS 40

YA (V) e o g olaid] (Seoli]d i 5,505, b (BBb (alBL algr g clbls)]
https://doi.org/10.30465/jnet.2020.5826
=-\.Y c(\)))‘:cu—'}.} Czjb‘d'i )[«47.9/&)51)[5 » quLA)I 9 oleMb d)ﬁt'é ).u;l.s (\\”c\/\) .43‘5):1 cu.JoM.w 9 e cb.)l)'rg.wl.a

https://doi.org/10.30465/jnet.2019.4282 .\ YA

2l wig g (ICT) Cbls)l g GleMbl (6y9ld a4 (o yiand 1 oy p (IYAA) dimo ¢ ] 5 Chwgy ¢ yidgy 0315 (omnss
Dor:20.1001.1.17356768.1398.19.4.4.4 \OA-YYN (¥) 19 ofyLul dews? 5 ) (eolaid] lo g}y )5S (gl i

(V) anps o oo oo 5 e 2l (2l 5 g DLl g Cledb] (5,015 5T (YAY) s (i
BVSEANA

gy 5828 p byl g SleMol (g3l 135 g oy VF0F) e 5L 5 Lo 53k 1Sy byl sk
A0-VA (V) dlss oLt inlo] dlo . yaibgs bl (6)555)5 Coam (slaling, 106390 adlllas

https://doi.org/10.30488/gps.2019.167523.2980

pllas gla Slu,b oo (Ve Y) ccaztuo c(gamgo g Al Cual S e3¢ Je o i Son] anlys (bl ddbld, S

NOONYY (V) F ilss  lslpis iglol dlmo o))l > cysojpw Liolel (650,400 s
https://doi.org/10.30488/gps.2024.371114.3598
dolinlo . \Lis (uils slaidl & Jo j wlbls)l 5 GleMbl g)ld 58 5 ol ((VF+Y) 05l aly 5 (sobbioso ¢ ouwld

Dor:20.1001.1.17354188.1402.11.3.3.3 .AD-Y0 () ) ) solaid] ool ale

References

Abdullah, A. (2023). Comparative analysis. Springer Texts in Education. https://doi.org/10.1007/978-3-
031-04394-9_13

Al-Busaidi, K. A. (2014). Linking ICT to the development of knowledge-based economy
pillars. In Proceedings of the 15th European Conference on Knowledge Management,
ECKM 2014 (Vol. 1, pp. 15-21). Academic Conferences Limited.

Anatoly, P., & Yastrebov, A. (2023). Development of processes of digital transformation of the
regional economy. Ekonomika Severo-Zapada: Problemy i Perspektivy, 2, 108-
112. nttps://doi.org/10.52897/2411-4588-2023-2-108-112

Asongu, S.A., Odhiambo, N.M. & Rahman, M. Information Technology, Inequality, and Adult

Literacy in Developing Countries. J Knowl Econ 15, 3927-3945 (2024).
https://doi.org/10.1007/s13132-023-01307-8

Biney, I. K. (2023). Adult education and entrepreneurship: Getting young adults involved.
Journal of Innovation and Entrepreneurship, 12(1), 13. https://doi.org/10.1186/513731-023-00277-0

Cunningham, P. M., Cunningham, M., & Ekenberg, L. (2014). Baseline analysis of 3 innovation
ecosystems in East Africa. In Proceedings of the 2014 14th International Conference on
Advances in ICT for Emerging Regions (ICTer), Colombo, Sri Lanka, pp. 156-162.

Dewi, D., & Wulansari, I. (2021). The impact of information and communication technology
(ICT) on regional economy in Indonesia 2012-2018. Asian Journal of Business and
Economics, 11(3), 21-32. https://doi.org/10.13106/ajbe.2021.vol11.n03.21

Eisazadeh Roshan Yousef, A., & Aghaei, M. (2019). The effect of access to information and
communication technology (ICT) on income distribution in the provinces of the country.
Economic Research (Sustainable Growth and Development), 19(4), 131-158.
Dor:20.1001.1.17356768.1398.19.4.4.4 [In Persian]



VEOF Jly O bylowd V£ bygd (Liad oyl pin yiylol aloo A

Fernandez-Esquinas, M., Sanchez-Rodriguez, M. |., & Pedraza-Rodriguez, J. A. (2021). The
use of QCA in science, technology and innovation studies: A review of the literature and an
empirical  application to knowledge transfer.  Scientometrics, 126, 6349-
6382. https://doi.org/10.1007/s11192-021-04012-y

Fu, L., & Jiang, X. (2019). Does the multiple-participant innovation improve regional
innovation efficiency? A study of China's regional innovation systems. Sustainability,
11(17), 4658. https://doi.org/10.3390/5u11174658

Gaki, E., Angelis, V., Koufodontis, 1., & Mavri, M. (2007). The impact of ICTs on regional
development. Journal of Regional Development Studies.

Ghasemi, M. H., & Panahi, F. (2023). The role and position of information and communication
technology in achieving a knowledge-based economy. Monthly Journal of Economic
Security, 11(3), 35-85. Dor:20.1001.1.17354188.1402.11.3.3.3 [In Persian]

Ghasemzadeh, M., & Salatin, P. (2019). The impact of information and communication
technology on entrepreneurship. Economy and Modern Trade, 14(1), 107-128.
https://doi.org/10.30465/jnet.2019.4282 [In Persian]

Gomes, S., & Lopes, J. M. (2022). ICT access and entrepreneurship in the open innovation
dynamic context: Evidence from OECD countries. Journal of Open Innovation: Technology,
Market, and Complexity, 8(2), 102. https:/doi.org/10.3390/joitmc8020102

Han, X. (2024). The impact of digital economy on regional innovation capability. Frontiers in
Humanities and Social Sciences. https://doi.org/10.54691/rad6v982

Harshitha, K. (2024). Comparative analysis as an accounting technique of analysis and
interpretation of financial statement. International Journal of Research Publication and
Reviews, 5(5), 1220. https://doi.org/10.55248/gengpi.5.0524.1220

Heidari Sarban, V., Ziari, M., & Bakhtar, S. (2024). Investigating the impact of information
and communication technology on rural tourism: A case study of tourism target villages in
Bushehr  Province. Journal of Geographic Spatial Planning, 14(2), 79-95.
https:/doi.org/10.30488/gps.2019.167523.2980 [In Persian]

Hosseini, R. (2013). The impact of information and communication technology on the
development and dynamism of urban and local economy. Modern Urban Management, 1(3),
141-160. [In Persian]

ITU. (2009). Measuring the information society: The ICT Development Index 2009.
International Telecommunication Union.

Ivan, S., Stefano, I., & Ferragina, A. M. (2023). Inter-sectoral and inter-regional knowledge

spillovers: The role of ICT and technological branching on innovation in high-tech sectors.

Technological Forecasting and Social Change, 194, 22728. nttps://doi.org/10.1016/j.techfore.2023.122728

Jiang, N., Nuta, A. C.,, & Zamfir, C. (2023). Literacy rate impact on innovations and
environmental pollution in China. Frontiers in Environmental Science, 11,
1154052. nttps://doi.org/10.3389/fenvs.2023.1154052

Kahki, F. S., Pourahmad, A., Hosseini, A., Ziari, K., & Mousavi, M. N. (2024). Analysis of the
deficiencies of the land use planning system in Iran. Journal of Geographic Spatial
Planning, 14(2), 137-155. https://doi.org/10.30488/gps.2024.371114.3598 [In Persian]

Kamran, M., Saeed, S., Raza, A., Omar, S., & Muffatto, M. (2021). Does using latest
technologies impact new venture innovation? A contingency-based view of institutional
environments. Journal of Small Business Management, 59(4), 852-886.

Karlsson, C., Maier, G., Trippl, M., Siedschlag, I., & Murphy, G. (2010). ICT and regional
economic dynamics: A literature review. JRC Research Reports, JRC59920, Joint Research
Centre. https://doi.org/10.2791/46419.

Kumar, R., Stauvermann, P., & Samitas, A. (2016). The effects of ICT on output per worker: A

study of the Chinese economy. Telecommunications Policy, 40, 102-115.
https://doi.org/10.1016/j.telpol.2015.06.004

Mahmoudi Meymand, M., Shayan, A., & Kalanlari, N. (2009). Dimensions of technology
development policy in Iran's information and communication technology. Economy and
Modern Trade, 4(15-16), 151-171. [In Persian]



LY e SS9 Sleb] (6,9L8 drwgl (b ad Wi iU i [ 215 9 Sb)

Mehrkam, M., Taghavi Fard, M. T., Jahangard, E., & Khadivar, A. (2020). Simulation of the
mutual impacts of information and communication technology and gross domestic product
with a dynamic system approach. Economy and Modern Trade, 15(1), 121-149.
https://doi.org/10.30465/jnet.2020.5826 [IN Persian]

Mufoz, P., & Dimov, D. (2015). The call of the whole in understanding the development of
sustainable ventures. Journal of Business Venturing, 30(4), 632—-654.

Nkwatoh, L. S. (2022). Effect of ICT on regional growth of West African states. Journal of
Economics and Allied Research, 7(3), 193-203.

OECD. (2018). ICT access and use by businesses (Edition 2017). OECD Telecommunications
and Internet Statistics (database). https://doi.org/10.1787/58897a61-en

Pennings, P., & Keman, H. (2023). Comparative research  methods.
https://doi.org/10.1093/hepl/9780192846051.003.0003

Proksch, D., Haberstroh, M. M., & Pinkwart, A. (2017). Increasing the national innovative
capacity: Identifying the pathways to success using a comparative method. Technological
Forecasting & Social Change, 116, 256-270. https:/doi.org/10.1016/j.techfore.2016.10.009

Purwandari, B., Hall, W., & De Roure, D. (2023). The impact of the mobile web in developing
countries. Information Management, 60(1), 103442. nttps://doi.org/10.1016/j.im.2021.103442

Ragin, C. C. (1987). The comparative method: Moving beyond qualitative and quantitative
strategies. Berkeley: University of California Press.

Ragin, C. C. (2000). Fuzzy-set social science. Chicago: University of Chicago
Press. https://doi.org/10.5565/rev/papers/v80n0.1835

Ragin, C. C. (2008). Redesigning social inquiry: Fuzzy sets and beyond. Chicago: University of
Chicago Press. https://doi.org/10.1002/9780470674871

Rihoux, B., & Ragin, C. C. (2009). Why compare? Why configurational comparative methods?
In B. Rihoux & C. C. Ragin (Eds.), Configurational comparative methods: Qualitative
comparative analysis and related techniques (pp. xvii—xxv). Los Angeles: SAGE
Publications. nttps://doi.org/10.1177/0268580906067836

Rutten, R. (2018). Openness values and regional innovation: A set-analysis. Journal of
Economic Geography, 18(6), 1189-1213. https://doi.org/10.1093/jeg/Iby061

Samara, E., Andronikidis, A., Komninos, N., Bakouros, Y., & Katsoras, E. (2022). The role of
digital technologies for regional development: A system dynamics analysis. Journal of the
Knowledge Economy, 14, 2215-2237. https://doi.org/10.1007/513132-022-00951-w

Santosh, K. T., Tripathy, R. S., Srivastava, A., & Satapathy, S. K. (2024). Comparative

analysis. Synthesis Lectures on Computer Science, 5, 125-150. https:/doi.org/10.1007/978-3-031-
51660-3_5

Schneider, M. R., Schulze-Bentrop, C., & Paunescu, M. (2010). Mapping the institutional
capital of high-tech firms: A fuzzy-set analysis of capitalist variety and export performance.
Journal of International Business Studies, 41(2), 246—266. https://doi.org/10.1057/jibs.2009.36

Sergio, I., landolo, S., & Ferragina, A. M. (2023). Inter-sectoral and inter-regional knowledge
spillovers: The role of ICT and technological branching on innovation in high-tech
sectors. Technological Forecasting and Social Change, 185,
122089. https://doi.org/10.1016/j.techfore.2022.122089

Stefanska, J., Gawlak, A., & Kowalczyk, P. (2024). Alternative exhibition spaces: Multi-criteria
method of comparative analysis. Przestrzen i Forma. https://doi.org/10.21005/pif.2024.57.b-08

Thompson, H., & Garbacz, C. (2007). Mobile, fixed-line, and internet service effects on global

productive efficiency. Information Economics and Policy, 19(2), 189-214.
https://doi.org/10.1016/j.infoecopol.2007.03.002

Vasyl, Kobylnyk. (2024). The role of comparative analysis in policy making. Politologicnij
visnik, 175-185. doi: 10.17721/2415-881x.2024.92.175-185

Verma, A., Giri, A. K., & Debata, B. (2022). Leapfrogging into knowledge economy:
Information and communication technology for human development. Australasian Journal
of Information Systems, 26, (1-22) https://doi.org/10.3127/ajis.v26i0.3883

Zhang, M., & Li, B. (2020). How to improve regional innovation quality from the perspective of



VEOF Jly O bylowd V£ bygd (Liad oyl pin yiylol aloo Y.

green development? Findings from entropy weight method and fuzzy-set qualitative

comparative analysis. IEEE Access, 8, 32575-32586. https://doi.org/10.1109/ACCESS.2020.2973703
Zhang, M., Li, B., & Shi, Y. (2020). Configurational paths to regional innovation performance:

The interplay of innovation elements based on a fuzzy-set qualitative comparative analysis

approach. Technology Analysis & Strategic Management.
https://doi.org/10.1080/09537325.2020.1773423



