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Introduction: Lean technology in agriculture is recognized as a transformative
paradigm in the present era that has the potential to revolutionize traditional
agricultural methods by integrating the most advanced digital technologies such
as Artificial Intelligence (Al), the Internet of Things (1oT), robotics, and big data.
Lean technology transfer in agriculture, focusing on eliminating resource waste
and creating added value in all links of the supply chain, has been proposed as a
key solution to confront global challenges such as water scarcity, climate change,
and food insecurity. By applying principles such as precise agriculture, smart
waste management, and optimization of planting to harvesting processes, this
technology not only reduces production costs but also improves product quality
and market transparency. The success of this model requires tripartite cooperation
between the government, the private sector, and farmers to form a sustainable
cycle of production, distribution, and consumption that is in line with the
environmental and economic goals of the 21% century. In Iran, despite significant
achievements in some areas of agricultural technology, several obstacles,
including the dispersion and small scale of production units, infrastructural
limitations, lack of an integrated technology transfer system, and shortage of
specialized human resources, have challenged the process of utilizing these
technologies. This study aimed at analyzing the factors affecting the transfer of
lean technology in agriculture. The importance of this study becomes more
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apparent when we know that according to a report by the Food and Agriculture
Organization of the United Nations (FAQ), utilizing new technologies can be
effective in increasing the productivity of the agricultural sector.

Materials and Methods: This applied-developmental research was conducted
using a descriptive-survey method. The statistical population of the research
included 250 people (130 PhD students and professors of the Faculty of
Agriculture of Razi University in Kermanshah province of Iran and 120 managers
and specialists of companies located in growth centers and science and technology
parks in the province). Using the Cochran formula and simple random stratified
sampling method, 161 people were selected from the statistical population while
150 questionnaires were finally completed. The data collection tool was a
researcher-made questionnaire with 31 closed-ended questions based on a five-
option Likert scale (very low, low, medium, high, very high), whose face validity
was examined by a panel of experts. The reliability of the questionnaire was also
examined and confirmed by calculating Cronbach’s alpha of 0.89. Composite
Reliability (CR) was also used to measure the reliability of the constructs. In
addition, the fit of the designed model in relation to the factors affecting the
transfer of lean technology in agriculture was also examined in two measurement
and structural sections. The Structural Equation Modeling (SEM) measurement
(model section) was studied with indicators such as factor loadings, Cronbach’s
alpha, Composite Reliability (CR), convergent validity or Average Variance
Extracted (AVE ) index as well as divergent validity (Fornell-Larker test). The
structural model was also examined with indicators such as R? coefficient of
determination, t-coefficients and path coefficients (Beta). The study data were
analyzed using SEM and using the Smart PLS3 software package.

Results and Discussion: The analysis of the research data showed that six main
factors with different impact coefficients would determine the success of
transferring the lean technology to the agricultural sector of Iran. Key factors such
as technological factors, legal factors, government support, infrastructural factors,
human resource training and education, and management skills were found to be
influential on the transfer of lean technology in agriculture. Interestingly, the path
analysis showed that the interaction of these factors with each other (especially
managerial factors and technological factors and human capital) had a double
effect on technology transfer. The final research model was confirmed with
favorable fit indices, indicating the high efficiency of the model in predicting the
success of technology transfer. Also, the study results showed that different
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regions of the country required different strategies in technology adoption due to
differences in the level of development.

Conclusion and Suggestions: The study findings indicated that the transfer of
lean technology in Iranian agriculture would require a comprehensive and
systematic approach. The model proposed in this study, as a comprehensive
framework, can help policymakers, managers and farmers in facilitating the
technology transfer process. For the effective implementation of this model, it is
recommended: 1) Establish a special fund for the development of smart
agriculture with the participation of the private and public sectors, 2) Establish a
network of international communications and interactions for the transfer of lean
technologies, 3) Develop national standards for smart agricultural products, and
4) Develop skill-based training programs in the field of lean technology for
farmers and experts. Ultimately, the success of implementing this model requires
the cooperation of all stakeholders in the form of an operational plan with specific
quantitative and qualitative goals and specific time frames. Proper implementation
of these strategies can lead to an average increase in productivity in the Iranian
agricultural sector by up to 35 percent in the next five years.

Keywords: Smart Agriculture, Management Factors, Technology Transfer,
Technological Factors.

JEL Classification: 013, Q10, 032, Q16

183






A9l g ,.5},3“ Y W]

VEVE Olims) OFY oLl FY Jlu

g 3 o
"S329b 30 Wb (59US JWEI! » a0 Jolgs Julkxs

TobpsT iy Sypeizi Lo S ols)

AR 7ARYA TR SR O I VEF/VIY . icdl,ys o )b

S
3 S b a8 s9d 00 a3l (3l Ues 5 g 99,50) e GiosliS o b (5)5lis
u.;j)lf 5 (535000 dond dixo ) ol MS" 5 Sy ol 6 il ¢ e giune hen dile Jlusud slacs;elid
$59L88 ige d Ob (5y9ld Jl o S5 Jelse (e g plulid pol Ghagd Bum jle e eal B ],
VO« 5l delidian py LB 5> 00 65915,5 (slmodly | g yglid cpl Sl coumsg Juos jolaiads g 390 o)l
ol slacl Qg)‘:fb ng.yr.&?lb Jolis oL;':JLn)f Ol;’w.sl 2 Lg)‘)SL;‘IS 059> Ql:.é.?db 5 shaasis 5! Jrx
4 by Yl coluiiwy Jgl Lizw po b edlatwl lo il s b Jlansie ¢ olpte 35
Y0 Jold Buiod (gl jiito o slp (paass CYlgu 9> id ) 9 (LSEml (638 sl Shy

Obial s (slags)Son gn s pilo Simgl 4 ((65)sliS pyime dnals 35 5 e Al g oSen I lsld ol LT
Ll
oyl oliileyS ¢ gl olKutils ¢ e lozal pole 518015 ¢ BT § o 09,5 HLuiild ¢ Jghume SAiangs =
(b.rezaee@razi.ac.ir)
ol coliile 7o g3l olRuisly e lain] pole 5SSl ¢ s 8148 5 Cu o 05,5 <5 S Dl K}y —Y
ol oliile S gl ol ¢ e losa] pole 5aSsils ¢ 818 5 o e 09,5 (65> (gomitils =Y

DOI: 10.30490/aead.2026.367532.1696

AG


mailto:b.rezaee@razi.ac.ir

VYWY AJL‘).;Z ARS de ‘W)Sj dj)}u.s szl

A eyt easS P Bk 3l ol 2l o 0g ead (S &S (g gy el poll 45
Ol gy slaisly .1 o3lil laodls iy 156 (5l SMArt PLS 5 SPSS Jl5éle s 55 3l ccpnizmond
5 Pldl (598 Sy g Shigel dacdluns (g Coles (P (5y9lid Jolse Jalis Jolo b 45 3l
oabe yowe JloS (piomen W)l (65)5liS )3 QU 6y9ld JWI 3 I me GiE (i pde slo)lee
2513 (656 s p2 g5 b sl dle e g &liglid cloced o ¢ o Jelse o Jolos &S 58
G )lhe drwgs o 4ol p S oS Cunl opl pils imgh (60,018 dladuiny codelcwwads gl Lkl p
o9d Ll g (b (osad (e g bolRiil wdps )lSan b GLlid)l5 5 olj)slis sl 4yl
S5l b ceslite g yaiue S pg0ty |) U (slasyglid dinej )3y loe (sl sbigal Wlgn &S (slasli
S &) cladlace

lyolid Jolge «syglis N o i pe Jolpe cdiadpp (5ppliS 005 /gaulS

013, Q10, 032, Q16 : JEL gaisdib

Aodbo

2B alear 503 it (55,88 die el 4 5l g ler Cummex 93805, Rl L
39005« ol s le (o la illa L aglgs 53 cppdge cnl s ajls (p (S El @
Hamasalih &) 35 oo ditws p i jl Gion S BB slapoj LialS 5 b mlo
lysar degiae Gher 5 Ll Sl pa (g gbaissls ly cnl > (Layeq, 2023
ol b .(Dorovska, 2025) wleads zykas o 6550WiS 15 (s)lub g (sy90 0 il sl ola)l3]
(Yang etal., 2025) cuwla ills pl p ade ly S50

luls (il s ban] )b cjlodigs sy b Jgol 1 oslital 4 TG (5y5ls e g5yslisS
(Yang etal., 2025) ans o Liol38l 1, 05 o1\ colio (gjludinge g Oluls s b a8 ol

i Sy Ml Jawol 39 0yl (VAQ+ dad ) Ugsos sy pllas > dilyy porte cpl .imd iul;él

1. Internet of Things (1oT)
2. Artificial Intelligence (Al)
3. lean technology

\A%



5 {Al-Abbasi et al., 2025) col ozl (55,0 by 5l s pdid o T aBgeds Mg o o 2l)
(o)l Gy yeme gy (ygely (WOMACK & Jones, 1996) 5s o Sogg b ;S5 B 13 ¢ yus
JSK8) €8l yols €S cuins g (S pllas il gy by dbul (5] Ol lulid

()

[ gy Gl alay)
|

l I

[Q:U_a”,i ]-[ Sl g sl ]@.[Eﬁﬁsaﬁuﬂ)ﬂul]-[ JeS gin ]

(Womack & Jones, 1996) 5e g Sogg :islo
P g Segg O ;S5 ) S

Jo 53 diadigr (55)sliS anwgd Sl 5 Vo) Jlo 375l o ingl ol 53 403 ]

2038 6y3liS 5T il Cledbl ailbls wile placsyslid 65 K bl Jpol ! Vo)
(555 535k Wlo olalil 5 Wl lasygls ol 5,8 5l gilie o VAR
Lo |y E)lie st Capide Gl (j)gliS d &S (IS (glaodly Lo g diaddgn (sl S
2 SleMbl wlgs o Ll coinl p die (slayKus iges sl (Al-Abbasi et al., 2025)
g5 Il g ol Bpme (tnlS @ o simy )] GlalS ol slajls g ded (ST gl 390
izl Jse ojge opl 5o 38,50 5 b laJae 51 S (Hodge et al., 2011) i8S o oS
Sogly S Shy @i lelid b (Jue ol ¥ JS) el (Rogers, 1962) 2, syl
& 4 OBk b g (pdeanlie 5 (9 (3905l ((Summ (s (o Cujo)
oyl bl Sl b (3l g ol g o ST @ty o 81 gl 05 4 lyglg) 095
ly og)S g Jalse cpl )3 48 5 p500 15T 0]y S e il 1) (69l sl 5> b

1. Kaizen

2. justin time

3. Hobbs

4. Geographic Information System (GIS)
5. precision agriculture

\AY



VYWY o)l».; ARS JLA ‘w_,.?j dj)}u.s szl

ClogliS” o pd e (o g yglid D9d Jupems jolatody dicdin ‘_s*f’}&"] 9 byl syl b
Saolod plod b bgy Spd sl slal &)l & Jaw opl (Smith & Brown, 2021) cuwl sls

Dild g e 65y9lS saisyely ol

[d;ﬁjﬁ sl Jal e e
[ Suay J [ G5t S ga ) J[ 5 ypaalie J
v

[ i i olﬁﬂbeﬁi il i i l

NBYIE [ adl g a5y J[ Aty &y S J [ A8 ey oy S J [ o salia J

(Rogers, 1962) ;,»!, :isls

32y Sagle JLES! Jae - JSUS

2l Jue (53liS i 3 b gl 2l S ete 5 S paass (xaw )
Bio) Qb panlie (jlwodly (gl ofgr Jaa cul a0 Bl () Cgzjle SH VR Jlo
Rinne ) Cuol o (o (65y9liS uml: 055 5 (Q}.’.K 5 oS Mgi iyl by bl S

[etal., 2019
T YN NF
il i
(Rinne et al., 2019) ), Ken 5 oy, Lo
Olis ol Jao! Jao -Y IS
1. Jeffcutt

\AA



------ S 30 ol o

5 bl Ol (B Lials  (Se) (5gliS ) b slea,Sagy daey e oyl LS
B35 B sl 5 ol S Lo g (e 5 > S (sla sl Siafls (paie 550k
Do o o) dlde glaadl 15 Bb Sldles o b o caclie Cucal il sdSil g gy
Sl p a8 wob las (Ghaseminejad Raeini et al., 2021) o\ Kan 5 oy 5 ol
byl slasygld Sy ly by 03l el BT (il 5 5 Vlog s sla Samy
Sty el (Hesabi et al., 2023) 4, Sen 5 (oluc sl 4 0> (o il oo LialS Hlows
9 Oladod | Coles (Gl Colu g (58 S luy) drwg ol Cunlio (gl iy Dol 5 Cloldl
S5)9liS dawg &) Wi oo (e (Sla)fil dmwgi g (Jlo Culos liadon (650liS 4 (31905 gy
Sharifi Tehrani & ) Jlels (ssi0e g S5 oy LS oS 055> (ol (550,00 ]38l 5 diaiign
ey (Kinyd g (slonl g (Bluyj oolaidl gais 35 (Mahdavi Damghani, 2023
@l bl 2 eomiomen 3,8 3L (il (6559liS” GiS )3 (ng Sbas )3l Awgi g 39y wre B3
sgyols Jl mle o5 Lol (Parsa-Motlagh et al., 2024) Ko 5 slaoks)l (ingh
adllas ¢ pizman o 03 glolid Simlos o pols S cacusl i ol ) (jysliS (g
Jizus sacdloy; cans S 1l olis (Sinaiee-Rad et al., 2024) Ko 4 3y ol
S 5 () Sladllas jd .l 00l dgaee Miowigr (6)gliS dmwed ¢ BT Jlo slacules 344 4
OhBen 5 LISussSOLE (pizman 0)S (e 1) 4By slagsyglds & (slandls ljpslis” &Yl
ly J9d o s oo b olyor oguad — oses slacS,lie (Shatkovskaya et al., 2017)
Zhang et al., ) oS o KI5 asiily (g5y0liS 059> 10 (6,58 WY gaze (il syl WIS
0355 g |y oo Sisygld Gosb Sl (BUdeg sbs) (el > (g ) yde i 55 (2025
a3 ol ao)s Jo Uy baisyglis cul Gopds €5 Mg (bles (sacunlow & 28L )
L] blidnwgs sbysiS ccawlus Julos L (Bamidele, 2025) Jaely dollas 55 ¢ yizeon
sl wlioSa g8 j)sliS & (5,9l Janl Cudbge ol pdey Cinte S Jated (plsd &S 05
cgb JuJy 9 ‘_su.o).} slaid! o LsJ])B‘WA ) l) ‘(Sehnem et al., 2025) u‘)&o&w 9 ol
Caibye Jolge 0y §odiiS (s ot — oges SBES e 5 (D> aioles o 125 15T
ol (6555liS > el ol (giloda LS

A4



VYWY AJL‘).;Z ARS de ‘W)Sj dj)}u.s szl

onlpl ol osal Cunday )b a1 ailge p 4 ol (LS b imgh Ak 2 ()9pe
Lo casl slaosls 58> oo 5 e cliiod ) 43,5y cladidl 4S5 b il g,
(V Jsa) 25b e gpglas il > b (gy5l8 Jlasl > S v 5 5o Jelge gl y5cl &
(il (Spl (Do) wBuz sl ) Gl bilgy sromy 4Sd ol (Jue pay b &Sk
e 9 Cng Soiie cnl b ojle g 8Ty JUisl ] b cuddg g (6yold ¢ Blo (i pta
sl grasly (b 638 Slles cladyal) s Gl pSotie Sh (s 219l 5
S 05 ey 15098 3l o) (g8 a6 (sl LSl ks slaaog &) g Pl
2 P el iyl gl jl Ban il e walid (OIS Gl 5 (a8l sladleg o3
6y9kd 9 (65)9liS dmwgi 039> 10 laasiie g Hlwlid )l oBwd 5l (g5,5liS ;o b (g)ols Jlau]
el 0393 oltila S ol 050

%9, 9 319

JUST Cudbgn 0jg> )3 (udey ()5 9 (B Olios (et Sl (B ) gt laaidl
5 Cawl o0l &3l mols Jao S§ jo o Jdo sl (sla Sing bol by plbosil 0595 ol )0 dasio
2900 N (Gow G GU (gyald Jlaml > 5o slal alS 00 pS 00 (Jde gud e
0j9> LS‘)% doLa&&] JAA S\ﬂ)l (yomdie (uigly "”;5[? &S ol "j )'| ufb- iy Slllas
o )5 )9S Sluogad g Lulpd g oje ool sla Shg L L (b cne 3 9 (5jpliS
S9oste 9 Moi sl Ldes ojg> ol 3 39390 Olilllae &5 €S g o ol 5D ol
4 e J Qb (sl glid 3390 syl g byl ¢ JUil (salS )8 g 039 35 et (glas 5090
Jl 13 g1 0329 35505 L opsle tmgdy sl 0315 )8 g 500 1y (65,5lS” Slles i
2 St ol x5 4 5 (ks (5958 G 4 9035 ) 39290 (SlaES M OL (60
$9ld pl 38s0 sl sl (dos (ol puno (g5 oo ey s ol 4By (659llS Crio
D)5 @l g lulis 1) (55psliS

O‘},,o 9 ob d”t.é Jl.cwl Axwgd L;l.m«'z];o U;L»L...u L oS col 0> O—l @ P ),é’l> W] 129%
sl 1y by, o iculio ¢ 6559LiS 53 b (59l JUisl dngs p Jalge 1 plaS 5 (55135 550
e 65)gliS i )3 (ng o (nl S g d9e

190



Jl p 53e Jolse Jelos

S5955 33 U 5598 Jt 1 e Jolge slaaite 5 slal ) Jgan

&

ailje

oS g sllaal )l
Parsa-Motlagh et al., )

s ey 5 pouls (2024
< 'y

o\
Ghaseminejad )
{Raeini et al., 2021
Jael

(Bamidele, 2025)

J sl 938 nles gl Lo slsel X1
w9 38 STy c5yglé 5 ple S

2 lojls Blad sla Jodllygiws (95 X2
b ld sl

2 ol g e Gl slaelSl slegl X3
S59liS e (gla iy

5 oyl 5 pa—aie laes 2929 X4
OlinslsS o b pgld Jasl > Jle

1 e glopllss g Loylisl_ sloy] X5
O oolss Jas s plo> I8

Parsa-Motlagh et al., )

< Iy

oL
Ghaseminejad )
{Raeini et al., 2021
oS e 5 lay,
{Pradhan et al., 2025)
B i
{Martins et al., 2023)
S 5 adlp sl
Alkhazaleh et al.,)
(2022

L bie olsd (b g g X6
b (653l &Y guasme (5 jos skl
rSopte 5555 bolayd ol Lalgud oalsts X7
U b pe SleMbl g b (g5l
Sl cbgsis (2l 5 S cwln X8

SinliS b sl Juiml ojgs
dag 3509 L gylos olgf 2ol X9
b gygld b e oaladl cla )l genS

o> 1 b Ol 5 (ilsS (o gt X10

ohSes 5 lhal )y
Parsa-Motlagh et al., )
SHen g 8 2olgs (2024
Tavazoeifar et al.,)
S 5 o LILS (2019
Kamalian et al.,)
hlen 4 5u5,Le (2016

oasddl)l gt slaos] il Jlo coles X11
U (ysld Bjg> 5

solteds Iie Jlo glin par—ass X12
oSl 51 s pglib i) ] s
U (g)9ld B> o Cexio A

mauasS gkl gla §aais (sjluilel, X13
b 5yl Y gaze Jlanl jolatosy

191

A Lol slal
Jels=

Bloy;

9 Cole>
S8 Jelse

&l pans
Jod Cules
9o <o s




VYWY o)l.o.:a ARS de ‘W)Sj dj)}u.s szl

&

ailjo

£ !

kot sl

{Martins et al., 2023)
Sehnem ) ), 1San 4 wige
(etal., 2025

Lol s bl jo gy i ]38l X14
ShagliS o skai 590 b (g9l
b (gyald Ay abisee Jolyo o 8 )liie

Abdiet) o, Ken 5 e
o)en 5 J555 (al., 2020
{Goel et al.,, 2021)
Sehnem ) ), 1San 4 wige
g g, las (et al., 2025
Nazarov et) )L o

(al., 2024

spkiisan SLedll SGL sloul X16
ole 5 (i1 pean) C)bg (55l
il ) Big> > g s B,
#b slags,sls

Olosle ) (659ld camlio (g5lucud b X17

M g et lojlw oUlss X18
A5 390 (69l )3 5L 3)90 il e

65 SNl sk 5 JS— 25 X19
o ewlio bLo)l gy 5y jolatads
b ssld doye o Jlub pladisd

P Rk 9 (345 S5ly dagi g 3] X20
o8 Shghis

5 Laa oy 5l esla wl p» HUlg X21
bl b canlio 03,8 sla)liila

Sagls Jelge

HSeon 5 (Hseds
{Alikhani et al., 2021)
ohlen g (o) S5 conld
Ghaseminejad )
(Raeini et al., 2021
Ostakhov, ) Ggsla .l
hlen 4 550 )LS (2024
(Carrijo et al., 2024)

oyl s> > e saass X22
ol Jusl s 5 (S

2 ejgp o Vatume SIS a5 ¢ yuils X23
O] QYW 9 b L5)9";é JLM‘ a0

5l s lapte il o ol X24

Obydke g il d>

Olpde s phiosbliee (Vb 30 X25

Sl
e

Ostakhov, ) Ggsle .l
HSan 5 55,18 (2024
{Carrijo et al., 2024)
WS 5 il

(Martins et al., 2023)

solitodsy —jgel sLmeygd (5)55 2 X26
s ol g lils o &ilwbsl
b )5l 5 g

Sle —bjgel laelS)LS ()l X27
olXingg 9 Gliixe

550 ) gy aBih lads bl X28
SU 5isliS 5 ©b 5kl

1ay

Cany g b6l
Sl 90

9 Sy

s@dlojls




------ QS 5, i3 oo o

&

ailjo

ol Lol sl

Bip> 1 pa—aie glagy Copyi X29
AL 5)lid 4 b ye (sgine cSllo
9,505 laglejlw oyl 3l ealiwl X30

g L oyglia
Ol pslateds oS —iyloi 535 » X31
ol Jsl 5 b (g5l

Raji et) o, LSen 5 o),
5 gl (al., 2024
Antonizzi & ) juile—ul
5 Cuwewl (SMULS, 2020
Smith, &) sl

(Brown, 2021

3kl g mols i g b foadlygiw (pas
b ysts slajlil 5 Jool Jil (sl

hos 5 ol bjsal slaeygd (1l iS
phale Gygods b (5yald b ks

B planastie g (lhglie & dlugy (o s
Al slagian 5 el &) Gl

5 W)l o (—disel @lie & goay (s i
S )9l silwosly sl p3Y i

ook Jis
kTJL;

ol 0as Sl Y S Cjgods Gidgh oavbe Jdo (Cpui (sladdl & as g5 b
o ppke (Gl Tylge TR ST
— uil...if
waileile 3 Ca poe

arad (5l st

waiadghyiss ilga ’_‘ wlupd ety

ey 3 Salea

s [ e

ORR93 (sogcde Juo —F JS

1y



VYWY AJL‘).;Z ARS de ‘W)Sj dj)}u.s szl

adlas g ) Sl ol e g9 (SRS 309, 5 Caple Cun ol lagh

g9 blod J| 5 otilo £55 J) oMbl (53505 gy S S npen tula it ol Ll

S ¥ ol 5 3aios sl 51 46,8 il Siome dalisiunyy 3055 13l el (oS dmodls

@ (9l JUl 30 Jolge 0508 plulid (659l Jl o She Jolgs Jloo jolateds a5 ol

sl 045 (XS (drwgi gyl 9 Sy 9 Colox (a3 lojle 5 o o) ol adlfe

Ol oS Al jloslital b ges wom dndiges Shasi (sl Jb g dolidun p JooS jglatods cppimen
il 048 (3 (V) dlasly O g0y polae galo> (s

n= i ()

390 Caduo (gl 58l s ¢ gm dmels )3 o @9 o yd P oojlol mels pes Nyl (5 &S

PS5l sls Lasuie 4 g P olje 5]l adlllas 590 Cduo 131 3131 1o )3 (] 6,lo] g axlllas

Loplp Z2 9 VA5 L plp Z Jlade oy g (slad plaw 45 g odid odliw] +/0 ¢ gm gl lade

ol 939 (sl 09l p liwe b dassls )3 Cho (ly cuns Joli 1o dlude (ol YARYS
Do o di8)S (a3 1> o[+ B Ygomo &S Cawl dnols D o

250%3.8416%x0.5%0.5
250%0.05243.84162X0.5X0.5

= 150 (v)

oS5, doliias y g 355 o5 g lol ol 31 15 10+ ¢3S 68 Aol 31 o0l b plos] s

sbacl 5 (63555 gty (a5 Ve wlag cpl 48 39y 485 YO+ Jold uivs (g)lol dals .153,8

2 e GBS 5 Glanse g olue | B Y+ g iy oK (g)yliS eaStilsy el i

Sloss 5 (659l 05> )3 Jlad &8 58 07y ) oliiloyS” il 53 (659 5 ole S 5 43 ST

b lagye cullad b g (55,0l88 )3 0 slasygld ahsej 0 piine imgy o Sl il b (]
539 S Sl (59,28 b g (65098 0> ) (ng slasglid

oas odlaol SMArtPLS3 38l o b (g lidbo Yoleo ig) 3l b yusio baslgy Juloo (4lp

g oddodnlin (gl ysio oy Ly, a5 coanl gyl 39, g ba e Volee (il Jde ol

ol Jiloss ploxil ) g diasly ol )3 A8 (oo Jelod (g S0jlil (sllad (28,5 Jlas o b oley

1. Structural Equation Modeling (SEM)

Qe



A5 by ele oyl 5 bl sy oz Gkl (a0l ) ools (spslaen 15l el
i) 055 (6 yS0ilul w1y dodl 185 dnlius y LT 4 ol ine oy doliiioyy 2lsy b))
dloel Jol 5 yine ol b aisl idg Blial b cuslio g ladyo b 3aios )3l ¢ a4 b S o
5185 isSay sl o @l iy 5 S5 okmolis 5 deliduyy bl D5 ol
2 255 oanlio 58 (3okas (slaglog 5 4] Cavsts o gl 055 S5 b iz 305
s Jole 3 colidnyy (4055) S 53 (o b ) 0,08 Bl ole sl lale o
oS ool Jod I g caslio ol ,l 5amd Ui 35 /0 b /¥ 5l 5V py3lie Yans g 038 o
ks g pptie b dslitiny (s)pe 25y ol Glagh 0 A8 e 10 1y ojle el
@bl ol & iy Gy onzmen 205 a0l 250 oSy asll 5 plulis)lS
o3litisl o] Sl il ly Sils g (S ) S po bl ElgyS Wl ol dmolitin

(Y Jass) Cunl ons

S$329WiS 55 O (5,9L8 JWS! sadlae Jole sbo,L g LU 2lg, sl gli -Y Joua

o OUHBOT W oA gl ol i
o] ySiww! ' '

- [AA -ISAY <[y - IAVR < [AAY o Jelos
-[a0¥ - IVaA -/avy IS .y Sl Jalge
-[AYD -/$ay NANYZ <IN -/a-y 9 Jolse
-/avy IV -[avy AN -/ava olid Jolse
- [AVY -/vva AN < IAYY - IA) e bl
-/av¥ - IY¥Y - JA¥F - /Ay -/avs Sl (S955 Canyi g Goi9l
<AV Nl [anf - IAVE - JAVY b g yolid Jlazl

Oigh sal sisle

5o el & g b an e ol |y (s el ) sl lole Lo gl ¥ Jp

ool )l 085 b s pixe dlayly dio 0 A0 luebsl pdaws 3 idghy (gl yuxio do &S S

(+/F VL palie) 30)> A0 (lsabl o )3 boaysS 5l pluS" o 4y bgpe (ole (cla)l o Jou
oY sy 5l 5l aadllas 590 (slaojlw jlael oplply (Azar et al., 2019) wsgs > sxe

190



VYWY o)l.a.ja ARS JLA ‘W}Sj ng)}L:S szl

(amne cl po3) (U ole Jalows sl Y Jgua

Bl .
Wadlge
el
MY w9 By 3SThe (659l g ple S 5l wel (6950 (e (sl ylidlu sl
IYo¥ b o)yabd sl o Slojle Blad slo foallgiws 3945
el $hrghiS iz (glaizo )3 galr g jgym (S el dbx
AR OlialiS” e b (gyskd JWsl j3 Jlo g sloyglie g (aastio slaps 399
AASY b s yglts Jlal s 518> (B 3 e cslopllss 5 o sl sloe)
INYA O (6y3lid Y guao (g5l bt b Laipo ylgd b 5 (29
«[ARY Q]l{]@}ﬁi;l&)ﬂol5gl}d)5u)" LS)S”)—QKBW 5)bys el Ja.:‘}.ow...lag
IAaY 51948 33 b (698 J 059> ) S (slaggie (sli2l g 535 Cunls
/AY b gyld b by ©olasl dlb)t{?kfunj 3..-...;9: .))f\w)lgd)b'd u.ul}& C)’Lal
e $hgkiS ) b pgls Juml ojgs 5> ulos e 5 ol g
AR b s yglis Bjsn 5 ol timgly (elbosy] 5l o cgles
IVAY b (6)9ld 830 > Caaio ay o8 I (gyglid sl auTd upwns pglaiods Iimo Jlo glio (yanass
g b (555ld Y g Jlanl jolaiody panass g)lael slaGosis (g5l
Nt S53kiS 3 ki 350 U (650l 3 Lolds S sl jo gy i iuldl
IVAA b s)olid Sawyulmbbl).a 2 S lie gl piseble Ql)‘Kd.’.\"’)“’ (g
np | SBests iles o 8 3 Base Gl 5 pleste (hlbredl )b g flusits joliieny (ST S, sl
b
“IAVR Olejls )3 (555l uslio (gilucud b
<IAYY A5 3)90 (65918 53 Jl5 390 Clisas IS 9 e 3 lejl (Ul
-IvvY b o)gld doye 3 b ladid o cusbio b ()B pelaieds (658 M (slaass S
1A O SagUS ) gl 9 3T a5y dnngt g Sx]
< IVYY ] b b cuslie (63,5 (sl li8la 5 g Waaslyy 51 oozl ,> (o Ulys
«[ARY OT Juasl .\J)s 9 u.ﬁ.ub slasyolid 036 5o O‘)ﬂJ"’ oaass
RYINAL O] C)Y)@ZA 9 b d)até Jl.n:;‘ Ao ) Lhob)g OY}LM u_elf L5 g ui‘.}b
QINYe Obydo g,k @8> cals g pbpte g)lil QB olee
<IAYY Olypte o bbre (YL e
<V b 6)slid 5 )18 g Sl b o g il yessl (gilulid] jglaton; (objgel (slaoysd (6155
“IMY Oldngh o liie (sl (djgel laolS) )15
-IA-¥ b 55yaliS 5 b 6y9ldl Bjg> 53 asipe (IR slaais) Sl
Y G (gl 4 bgyye (soine coSlle 859> )3 jaasiie (sl Can
«JAYA L@(yi L n)BL&a 9 )il-) dlﬁob)’l‘u ;.;)17;5 )I ool
VY L'j J&sl g Gb (gy9ld ouilolid jelaiedy ol isled (5,155
-IAsF b 695 clalil g Jgol JEBl (elyy 3t 5 goly hiizins 5 b faallygiass 29
-Ivoy hite Cpot O 6)sld L Laiye (as g (o)l (oSjgl (sl 9> (31,38
<IAY? Ol Gl 5 pleed @) sl (58 plaadtio 5 sl 4y gy (oo i
-IVYA b opslid (silmsly sl p3Y i g ylil ool qlie & agody (s yiund

Oigh beasl sl

k¥4



------ S 30 ol o

S AD wlaas pl Gl aS 0g a5 VO Jeld pils imgh 40wy 350 d1,8) olas
Olaastie 9 Glpde I 8 FO g (gil) oL (g5)5liS eaSiily wslul g (658>l
b olye comizron 35390 oltile ) (bl )3 (659l g oo )b 5 43 STye )3 sl slacS pd
Sl o iS5 1 (oylel g (duoyd YA/F) 4a5 O Slol s b b5 g (dopd £4158) ,a54) Jlgl,
() J3503) 351 (3oy> FE/E) 5V 5 Jlo ¥0 (o )lel digas o3l olan by oS gy LI oy

60
40
20
0
25-30 30-35 YL 535
age

Solel diged 31,81 duw Claseiin -3 ldg0s

BFIV) 58 A Slgly3 b (8> (ool 5 (635> (higS il CHass maw (inen
VY gl b b )5 ] oy yieS g 0390 (o yd YA/F) 4a5 ¥F Slgly3 b syl (owlis )8 g (o
] (12 yd> VY/A) yi5
5 Fosd oy Jl el ' B8l o) lon 4) 151y 2l (2biyl sl epols GimgR 5
obly 0sSbe g Jele o)l )b 5l 1Sen 2lg) (2bj)) p ogdle 1) o odlatul )5,Y
F e sloojls & 398 Jolbs luabl U cusl (gy908 53 (B8] gy gy sl el
90 S 5 S slme D)5 g2y cage 515 el slacsySoslul 5 g winlete ;008
b ojlo o ondlssl by (Sl pod adny ol o o8l Bl gy L)l sl
pod adny (Sl alyy 1l (sl 9die dumlie bojlo plo g ojle o (o (sla Stumen
Gl 23l st Wojls ol b o] (Stuan oyt )l ojlo o oadl Sl (il ly (Sl
5 By arle @l bl sl oad oaliul )5V 9 Fpd (29 5l 35 1519 (2l (b))

1. discriminant validity

9y



VYWY AJL‘).;Z FY Il ‘wjjj Lg))}L«.S szl

32 &S (dlel) ol (sl pie olod (sly Mosdizl il uiblg bawgie Hlade i oF Jgan) S,V
2 (0lag) o5iSo slopsite Jobs o S olsiie ool il sy a5 )5 Lol
I (319 sliel coypmew 5300 4 4500 sleojlo L U cunl 595 (sla piyosalin b b ol Jao

ol 15l 5590 9 0397 canlio d> 5

(55, 9 J5,98) 15519 (219, —F Joo>

K q A \s 4 [ ¥ Y Y )
Jlis! 5 objoel
e Jelse coles gl else Jelse il o)k cwy 9 Cople thoil
). . . . . . . K g
s ot Fe Sl Bl gl aws Sane Gow bl
: sl
LY 9 Sande )
adibojle
5 Ubsgal
AN IV Sowewys ¥
Sl
e
Ay -IAAY -IAY sboke g
RRAe
&3l s
/AR NG <IN -y A
dawgs
I
[ADY <JAYY +JAYY <JA¥Y oJAN & f [
d)?b
I
-IVAD IVFY <Iv¥a Ivvs Iy s J'“ * 5
Blopj
Colos
IAYY <JAYY JIAVE /vy IYaA <JAYY <AV = v
<IY¥Y ey < IYYE AN SN </Y¥- <Y VY'Y A
9
Jalge
SYAY S IVEO o IVYF A -IvYY <Y -IV¥Y V50 -IYTY a
Tt
Jasl
SJAYA LAY N /R <AV IVAY -Ivvs AN <IYaA AYY &l K
oL

Oig sal sisle

1. Average Variance Extracted (AVE)

19A



...... JEsl 3 Julse Low

ol 00 73 "5 kil et o Tt polie b (gl gixe dlael clls 93 55 )] gl 4 odd oy
oslizl PLS Smart3 ,lj8le 5 ,> BOOtStrapping s 5l ¢ yimoss sboans 3 anb ¢l wunss
(0 JS) s o i 1) T culs jl ol (ogys &S s

Q26
v
Qz o, Q27
0.897 0.887
oo Y
_0.816— —
Q2 ‘g g':;:‘ Q29
-~ _—
= 0.727
Q25 clacdes N Gy s il 2930
wizyera . il Sa
0.527 an
- »
modiriati o o0s
- 0.997
niro_ensani
s Sbae
o ade s
0.368
Q.6 a2 - |.
v 0.866_
Qa7 ~o. E o Py am
*~o.87g B o8 0.810
Q18 ¢ gaiy Qo 0.828 A S0 VEESSS
.847 . 0.
Qis ¢ g;;? Q35 Sxalis JWst 1%:;%—» [CRE]
~ 5 < »
0.731
Q20 Jatsc 0.353 0.387 oz 4 Qa4
x 5 0.534 oilys Cnlas
a2 e e 0.541 Qs
- S
teknolozhiki ¢ dolat
0.897 _0.971-w
«0.905 0.841 =Rt
zirsakhti y ghanoni
Q2 Q10
= 0.528  usjlwsiams soue>  g5ag v
a3 0884 ey luldy 0775" | Q6
~0.754 ~0.728~
a4 ek am 0.889 0.854 mekoiB a7
0739 0.852 .,
as 0.861 0.897 Qs
~ Jalge G Jol. .
R} il e = Q9

ole )l g e g S 3 GIdgG (s Je -0 JSUS

o yikgh L;L"‘ slojlw oot colps polie sl Lasuie £ SE j0 &S 665 ylon
Cawl g5 L;LbA,,.o')é O»)J.\J Cysd &S @4 Vag YL

1. Partial Least Squares (PLS)
2.t-values
3. standardized estimation

129



VYWY o)l».:a ARS JL..: gw_}:j ng)}L.':S szl

Q26
~
az | oz, Q27
0.897 0.887
@23 v—pse “o.sos ¥ A28
_0.816— -
a2 *oam Y
o727 %
a2s sl len Coarys g yBisel , a0
gy 254.854 bl 5
235.429 55 e
" .
modirist 4+ 905
o 0.957
..........
s s
M’T ™
296.254
a2 |
as A 13
0.866
Q.33 an
L o.815 *0.753— -
= " 087 S = o.810 a2z
- *0.847 - " n.782
4 —0.727 Q35 - 0860 Q13
Q19 0.891 Saalis 0890
S
0.731 0.788
Q20 Jelsz 3z:2.217 208,254 . @4
S s 287.214 wilsa Crlas
wfs]gleiss 412,335
a2 Qs
- ~
teknolozhiki ¢ o oo osTi_y  dolati
0,965 0.851
zirsakhti ‘ M ohanonl
a2z [s R[]
. 24354 5 jlanns Cales e aed 5
a3 0.884 o iy 0.775 a6
* 0754 0.728%
Qa4 0864 08913 Q7
D735 D.852
as Lae! 0.897 as
& Jolsz igils Lalse -
il iy a9

CY g (5,15 oo Uyl jobrioas tojlof Cls 45 idgi s Jio —F UKW

2o ol ) Ueolys g Jolse 51 plaS o 155 i & Jgio sloatdly (izen

23k 5 Co pde 1 e t)lade) Cusl yidio VAF Hlade I poue ol s soles t ol s clls
6ygld JEn) dewg 4 dewgs (g3l I e T )lade o YAZ/VOY (5)5ld Janl dewgs 4
(] YAAYOY (gy5ld JWl anwgs 4 (Sluidy g Culos 3l pome T )lake ¢ puisrod (Cwl YYY/VVY
1025 plo g3 5> oy 3590 (b e (poleS 48 hne (s sl S oo odimd L oS
Poinn <1+ g 5 Jelye dun 55 o5 bl 15 pir ol & 4255 b el 1 958 9 e
ol &1 > e g Cuto 3l (6 yolid ] dewgs p 5 Jolos 45 €S g3 se «unl 039
63l &Yl Jho 55l (2555 <8 3,8 blitl ol oo waalunsds b 4 4065 b cplpl
Js] yr Sl g Colas 5 dags (5l i (3 lojl g Coppto 5B gy sl 0dB b

Cwl ugﬂaﬁ A 00 ub d)9bé

93 S (B oo b L po (g4 8 T 0lol g yruno gy 120 0 Jga>

X e ot

to,bl aal,

e o

YYY/Y VY -Iyoy <« s (65l

YaA/vo¥ -[YAY b gyls Jliml € iy g Calo>

Yag/yor <IYEA < s2dbojlu g Co e

Oigh sbeazl sisle

Yoo



Wdlgiudey 9 (305 4ot

4 sliduoy Gyl 5l eadspglaen laodls s g wyp Ban b ol Jhagh
g At 3y bgSFwl i a8 ol (LS iegh uls .l 4y (g)lol g (o il jo5
Gl ysie isw jd Cuwl (655 Juasd Syae by Jo Y U YD w03y j0 Slgld oy i
wosld 090 Jlo s odimd yliid a4 ol gy p iiro (gl yusio o Byl 5 1 SSloo ¢ yig3
JEsl a3 (5155 s BB 2o 51 5V bl capd 5 €85 )15 4l 250 doliiny (Ll
5 e (ol (g)900e (il lp (eolel bl (S 65ysliST GiSe )3 Sb )9l
& Jisl ol 385 & amde L p3l iagh (sladidl ol azmelun ) )lul 1))
Ladgr gladilol dles | cdid iy slagy0lid .Cunl diwnly (g0l Lole piin le (Salon
S5guS slasnl b glodire )3 oo G dredl S Sl eslitl 5 (33> (55,9l sl
scdloys; sbu!l pilime o gyl u.,l sl 9 u.u).s.)..; P Colbge dod L)"l LS !
rizan ol (bjg0l 5 Jlo slasadio 1)l 10 cdgd iy BlUEE § (e 1B (129 cunlio
s )15 Cormml sl (65)9ltS i 53 Sl (598 Ubjgel g (s pete (S lge dngs 029,
ygld Juml (tso 3l wadite 55U Ll (ng sbacsygld Sl pSore > olipgliS (Ul
Sl

Silwosly pd 0diiS el il cdgd (las g Sl g )l (Gt claaidly ilas
(ol sy Y o)l B )i ol S oo L) (65)5liS” i > CU )5l 339
655988 U (slo g5l (g5lus) 0 g dmngs « 3o Jolye plad o 1y (BT Sllan Mo g ]
wosly cusIle (yuiled wile) S s g Blad Jlyyke 9 S8l gl WS pends
9 Gl alops gly el 5 (b BB e dbul 4 ()5 )i (B (glad il
(Pradhan et al., 2025) »jlo,; oo (5yold Jl g arwg » (sogad oy slagSan
(Parsa-Motlagh et al., 2024) |, Ken ¢ llaolo)l sla yingh (saidl bl p  puen
Zhang ) -,Kea 4 KI5 (Ghaseminejad Raeini et al., 2021) -l,Ken § o) 35 ol
zol> o Blad (yled ek ( S Jole L bls,l > (Bamidele, 2025) Ja.b 4 (et al., 2025
bl cplcl )90 ©55liS > b 5y5l8 Jlsl s ille copde (lp g g
WS Jos 4l )5 v g )13k odims o sl SO lgisdy AlgT e



VYWY AJL‘).;Z FY Il ‘W)Sj dj)}u.s szl

YL gl eloaiysn Blgi e Po> clacoles a5 ol Lt yols Limgh zlh ¢ peizen
03 ialS 1) SargS aoly 5 1j)gliS bawgi (hpdy B)ble 9 18 ol ) OB (slasylid
FB jsbas Wlg e Mg 3 pogad —(eges oS Lie 5 gyl (Jlo slaggde
P9 ($5)9LiS D pSKentar (Sl jgbisd &y yoxie g S Jugud |y QU ()9l g g JUi] e g5
i (Shatkovskaya et al., 2024) |,Ken § LISudsSSLS ldllas sladidl b gadse oy
s lis cuenl a5 (Sehnem et al., 2025) ,Ken 5 oz 9 (Mangeni, 2019)
aslialor G)l> 15T (Glos)os g syl Jil culdge (LI 3 aogad —ages
35 1y oalaidl ady 4l adaloril oo Jad dbml ) loias U (g)9ld y> (3 ynl) (slas,liS ke s
Jcales ity Sl She el Jold Slge s i alopw ol S 0 S 08
el sladidly Bl Canio g WolRily (g 5)lSen B985 9 (LOb)lwl) by slay g
cuwluws de35 &ygys (Nazarov et al.,, 2024) -, San 5 8y )Las 4 (Bamidele, 2025)
sl 4 5L g a3 51,8 08T 350 1) (65,9l8 53 OB (65 Jli) oo (sl (g
oiou 5 osly geis Laes 5 (o)l slacdiey 4 AVble wyiwd BALS ewd Siales
Slos 4l 5 ol S Slaog )l plesl wodl jba A8 e 1T (gjylaS
29 ol 6938 (659188 53 Cb (9l (3890 JUil (slp culio (aome Sbml (6l (63,8,
Db 5k 9 Sxg0pe LRl 4 e uls

2 b nslid B8ge sl sl (Bl g algld) cuslie g3l 03 o ]
g Sl g bolSiylofl bty Slidios Ul & (g jiod sl (5900 (559liS
S S @ped 1) b 5sliS lacsyglis Gilus)b g dawg g LB jsba Sl
o > g g oamy Slagile)l (ISl (Gilueald 4 dnogi g Baid sl 998 Sl
ol 59l plesl p conl a8 5 1S oSS (55y0liS wilyelsr sla oly (sbiwly y3 S5
(3285 o] B s (sl clie Loy a3l 355 45 ((55yliS aler 5l ilises mlio
sl 355 g ol

308 5o lp Coto 5 Lol G ) Sen 5 sl b dngs ul 2 095!
oolS ) el e sl U (6)9l8 s Jl> 33 It b () 5le jolateds p5Y (sla) e
locsyld ol sl dines )31, )8 (g9 (18 Sl Al oo o5t odjgel (sloo 9> g Lo lisous

YoV¥



3 Hellom Slisdos slaojgn 3 c8)lie 4 plor Gl 3905 im (LIl (65)5laS 5
S kel (65y5liS S5 )3 b sl )sld il s sl e pleely Slg
b x5l 3850 (53lac)0 g dmngi el sl @l SB35l g S0 e clalae
dnaiyo) o ailyslys g ey 31 (S Olgisar b 69l Sgyce0 Jlabar (Sl (55,9LS 5
Ol > @ S5 g Slpai Fhe sobds Wlgn & Cunl ol (upde 350y (o9 ejl
5 opde slacslae a4l o)l 5L Gaee 5 (b 4 s wolp cpl S colia ) sy
dile (Ko |y 6yl Blaal 4 ol 5 @lie ) i ool U Conl diajls 55 (558 3 80m:
30918 hlieo (sla i 33 U sladely S5e 2l 5 pslys ey sl oo S8 508 S
(Martins et al., 2023) | ,\\Ke2 ¢ jis)lo Lidgh s b pols uivs slaail .ol (550
Bodlil o (Carrijo et al., 2024) I,Ken 5 90,5 (Raji et al., 2024) )Ken 5 2,
Ul ol 1l e (slacloe 45 )5 dms g e bt )oa (Ostakhov, 2024)
8539158 > Db (5y9kd (lad )87 51 gyl &S LT il L slacas B Sb)l g (plulid
&3> bty 035 s ]y ik sy, Glude Ll )l )13 dsugi adsl Jolye )3 jein
b et pae ) B S 0 S balojle 4 Lsas bl ol i plosl sl olajls )
g dylg s claylib a g 15,5 i 398 LS 5 aS wmd e |y el oyl LT 4 4l casles
Coles (Sl slaog)lr 0l sl I8 p (ae pSb gk (sladidl 4 42y L
2 Glpde gl g Sladl (59,8 Sy g higel (Blonj Jelse «spslid elgs 5 g
90 00 Ll 5 g pdr (6328 sbadleiidin «6jygliS pis 4 Ob (559l 3850 Jlis]
sails 59 i 5yl 0 b ()9lid b S g 5 pol (S g2yl gl 5 g
@] sla Jlo ;> g g by lojle (6)Kan b )ylod g ime wamtio g (65y9LiS dlas
5 ol el gl b (gl il ¢ g}ysliS (lmodlsy coSle palas (gl pols (glaoeyY
Ll el cpl S B Ml (slygd ulme g (9 (S (el 9 (BIS] C)de
sloalsl)3 5l (Boi> coles g gy Vloplgnd (B Geme joo @ syl g5l Jolis
A8l (g9l JUi!
e CSlie Cuppa b gyplis S slasyplis I So colos olaid] oo obul -
9 2335 (53,5l b (Slas)glid dnwgs Ggihio sl 4 &S 35 Cilbge Cdgd 2 popuas
oS S (el e Cadleo Mg g AL ol o clo oo Gotio oyl



VYWY AJL‘).;Z FY Il ‘W)Sj dj)}u.s szl

Sl Caxino —olaily S yiie slaojgy ly SUdoS Gladw)g 35 9 higliS SU by
V-5
dnorg 4ol bl Uil (gl alKislojl g Jlozes (clocSloyj ) jSheto (o) li5 4 lop -
Flhe @)l 5 sbnl 4 55liS sea )l Sliis ardg jl aepd (o JEhs eiia
o 4Ss g (gj gl Madon aloj] slagb ol slaolislo]] 4 saoe Sladou
L yitune j5iS (65)9UiS (ol (slacdad )3 bl SThe (ol polaid] (65)0lis (slaosly
29 ool 3 U (gl g3l s (s3locs )l 5 ptale] ISl b
Dlighods lojls bl ()glid )0 gpy lipgliS 5 Slde Sisel Lo el s>l 5 (SIb -
Slos soolS)lS Jols) paass bjgel sy & 25 iboge (55,588 gy 5 gl
©l3e Olpde sl (39188 Jlumms Sba)ll g ol i Copdo 355 (b2 6yl ads
oyt S b g olSiils 65l5en b bl 4ol ol 48 |l gty 559088 g L glas
Al olpen (couwy dslinlsS Hoao b g
Silodde ookl b 5 (oS ©jgod oS yol Giagh slcadgion 4 d2gi b coles 5
wes] 3,Sagy b odis] ligios 4 S e Syt il ok plog] (SEM) o)kl & ¥sles
2 b 59l byl 2 b Lol Jelge lojon b 1 ogdle b 59 plol (isS — (oS
9 &y )lgile s 4 Gres braslas 5 Shue Clllle Sy b g8 (AS s
69l Jl s )y )35 Sl eizmam 531050 (69liE ol JUih 13 52 e (glodive;
2 agsystid cpl ety Sl sl aslllas 55 g i g iy il aiile (3850 (slayguiS L lpl o U
S99 ohingly S Wlood b gty Sloj ol )3 Sl el3e (mmacins 5k 5 5y90 %
o )8 gwS lpde ((0550liS 050> IS Cunlw 4 Wilgh o pobs iagh puls Ab dales p
Sl ole g oo ol )9S (g laglojle 5 (65)9laS 6y5ld sl o)l s
«$9058 pll a eplmilp 5 aed Wl ) QU (gy5ld 3390 (siluisyl 5 Jsl & (paclis
WS S8l Gl 3 il 5 5l (65)0liS Bi9 5 wluls als

&be

1. Abdi, S., Abedi, T., & Abedi, R. (2020). Prioritizing the effective criteria for
the sustainability of agroecosystems in the West Azerbaijan province by using

YoF



Jl p 53e Jolse Jelos

10.

Delphi fuzzy technique. Journal of Agricultural Science and Sustainable
Production, 29(4), 307-321. [In Persian]

Al-Abbasi, G., Brennan, C., Ohly, N., & Gee, C. (2025). Surgical tray leaning:
carbon, efficiency and cost-savings in MAKO robotic-assisted total knee
arthroplasty. The Annals of The Royal College of Surgeons of England.
Alikhani, H., Isfandyari Moghaddam, A., & Saeedi, P. (2021). Identification
and analysis of factors affecting digital entrepreneurship in knowledge-based
companies in Mazandaran province. J. Entrepreneurial Strategies Agric.,
8(16), 68-77. DOI: 10.52547/jea.8.16.68. [In Persian]

Alkhazaleh, R., Mykoniatis, K., & Alahmer, A. (2022). The success of
technology transfer in the Industry 4.0 Era: a systematic literature review.
Journal of Open Innovation: Technology, Market, and Complexity, 8(4), 202-
219.

Antonizzi, J., & Smuts, H. (2020). The characteristics of digital
entrepreneurship and digital transformation: a systematic literature review.
Proceedings of Conference on E-Business, e-Services and e-Society (pp. 239-
251). Springer International Publishing, Cham.

Azar, A., Khosravani, F., & Jalali, R. (2019). Research in soft operations.
Industrial Management Institute, Tehran. [In Persian]

Bamidele, S. (2025). BRICS revolution: the global agrarian shift sparked by
emerging economies. India Quarterly, 09749284241307937.

Carrijo, P.R. S., Rader, M. L. B., Batalha, M. O., & Godinho Filho, M. (2024).
Lean manufacturing in agriculture: adapting the value stream mapping
approach for farm management. Operations Management Research, 17(4),
1444-1468. DOI: 10.1007/s12063-024-00517-w.

Dorovska, P. (2025). Lean optimizations role in driving effective digital
transformation in project-based organizations. Proceedings of 3rd
International Scientific Conference: Industrial Growth Conference 2024 (pp.
162-171). DOI: 10.53656/igc-2024.22.

Ghaseminejad Raeini, M., Marzban, A., Keshvari, A., & Hasnaki, N. (2021).
Analysis of the importance of effective criteria in the transfer of technology

Yol


https://doi.org/10.1007/s12063-024-00517-w

VYWY A)Lé«.z FY Il 44:...«:)5‘5 d)J}L«S szl

process in agricultural mechanization. Journal of Technology Development
Management, 9(1), 165-197. DOI: 10.22104/jtdm.2021.4859.2780. [In
Persian]

11.Goel, R. K., Yadav, C. S., Vishnoi, S., & Rastogi, R. (2021). Smart
agriculture: urgent need of the day in developing countries. Sustainable
Computing: Informatics and Systems, 30, 10.

12.Hamasalih, C. M., & Layeeq, T. M. (2023). The importance of agricultural
extension program in technology transfer for rural farmers: a review. Zagazig
Journal of Agricultural Research, 50(3), 387-394.

13. Hesabi, F., Jafarpanah, 1., Karshenas, A., & Ahmadzadeh, M. H. (2023).
Technological trends in smart agriculture. J. Entrepreneurial Strategies
Agric., 10(2), 100-115. DOI: 10.61186/jea.10.20.94. [In Persian]

14.Hodge, G. L., Goforth Ross, K., Joines, J. A., & Thoney, K. (2011). Adapting
lean manufacturing principles to the textile industry. Production Planning &
Control, 22(3), 237-247.

15.Kamalian, A., Yaghoubi, N., & Moloudi, J. (2016). Providing functional
model for developing digital entrepreneurship. International Journal of
Business and Development Studies, 8(1), 97-116. [In Persian]

16. Mangeni, B. (2019). The role of public-private partnerships (PPPs) in ensuring
technology access for farmers in Sub-Saharan Africa. Journal of African
Journal of Food, Agriculture, Nutrition and Development, 19(1), 14137-
14155.

17. Martins, A. de O., dos Anjos, F. E. V., & da Silva, D. O. (2023). The lean
farm: application of tools and concepts of lean manufacturing in agro-pastoral
crops. Journal of Sustainability. 15(3), 2597. DOI: 10.3390/su15032597.

18. Nazarov, A., Kulikova, E., & Molokova, E. (2024). Economic security
through technological advancements in agriculture: a pathway to sustainable
agro-industrial growth. Journal of BIO Web of Conferences, 121, 02012.

19. Ostakhov, O. (2024). Modern approaches, trends and directions of
development of human resources potential of agricultural enterprises. Journal


https://doi.org/10.3390/su15032597

------ S 30 ol o

of Applied Economics and Technology, 2024(3), 379-382. DOI:
10.36887/2415-8453-2024-3-68.

20.Parsa-Motlagh, B., Naghavi. S., & Youneszadeh, R. (2024). Evaluation of
factors affecting the challenges of cultivation patterns and crop diversity in
the south of Kerman aiming at sustainable agricultural development. J.
Entrepreneurial Strategies Agric., 11(2), 74-82. DOI: 10.61186/jea.11.2.74.
[In Persian]

21. Pradhan, S. K., Prusty, A. K., Das, S., Ghosh, M., Chandra, Y. B., & Nayak,
S. (2025). Empowering small-scale agriculture: effective strategies for
technology transfer. International Journal of Advanced Biochemistry
Research, 9(3), 118-125. DOI: 10.33545/26174693.2025.v9.i3b.3902.

22. Raji, E., ljomah, T. I., & Eyieyien, O. G. (2024). Integrating technology,
market strategies, and strategic management in agricultural economics for
enhanced productivity. International Journal of Management & Amp.;
Entrepreneurship Research, 6(7), 2112-2124. DOl:
10.51594/ijmer.v6i7.1260.

23.Rinne, U., Christmann, P., & Autio, E. (2019). Lean startup methods in
agricultural contexts. Journal of Rural Entrepreneurship, 4(1), 45-64.

24. Rogers, E. M. (1962). Diffusion of innovations. Free Press.

25.Sehnem, S., Junges, 1., Soares, S. V., & Maganda, A. (2025). Reconciling the
efficiency of Industry 4.0 and circular economy with the human empowerment
of lean: unraveling the challenges and opportunities of integration. Journal of
Social Responsibility, 21(3), 429-450.

26. Sharifi Tehrani, A., & Mahdavi Damghani, A. (2023). Evaluation of modern
eco-based technologies application in the agriculture and natural resource
management of Iran. Strategic Research Journal of Agricultural Sciences and
Natural Resources, 8(1), 1-16. DOI: 10.22047/srjasnr.2023.170636. [In
Persian]

27. Shatkovskaya, T. V., Solonchenko, A. A., Emirsultanov, Y. A., & Naumenko,
Y. A. (2017). Leading governments’ legal initiatives of innovational
development in the sphere of commercialization of intellectual products.


https://doi.org/10.36887/2415-8453-2024-3-68
https://doi.org/10.36887/2415-8453-2024-3-68
https://doi.org/10.51594/ijmer.v6i7.1260
https://doi.org/10.51594/ijmer.v6i7.1260

VYWY AJL‘).;Z FY Il ‘wjjj Lg))}L«.S szl

Jornal of European Reserch Studies, XX(3B), 432-442. DOI:
10.35808/ersj/798.

28. Sinaiee-Rad, Z., Shafiee, F., & Jamshidi, O. (2024). Challenges of eco-based
emerging and knowledge-based technologies development in the agricultural
sector of Mazandaran province. Journal of Agricultural Economics and
Development Research, 55(4), 611-629. DOl:
10.22059/ijaedr.2024.367468.669265. [In Persian]

29.Smith, J., & Brown, P. (2021). Global trends in agri-technology adoption.
World Journal of Agricultural Economics, 15(1), 1-20.

30. Tavazoeifar, A., Sheihakitash, M., & Keshavarz, S. (2019). Identification of
effective propellants on digital entrepreneurship in small and medium
businesses with meta-synthesis approach. Science and Technology Policy,
9(28), 61-72. [In Persian]

31.Womack, J. P., & Jones, D. T. (1996). Lean thinking: banish waste and create
wealth in your corporation. Simon & Schuster.

32. Yang, X., Fu, L., Zhu, L., & Lv, J. (2025). Recent advances in lean techniques
for discrete manufacturing companies: a comprehensive review. Machines,
13(4).

33. Zhang, L., Takhumova, O., Borzunov, I., Kalitskaya, V., & Rykalina, O.
(2025). The role of green technologies in enhancing agricultural productivity
and reducing ecological footprint. E3S Web of Conferences, 614, 03026.

YoA


https://doi.org/10.35808/ersj/798
https://doi.org/10.35808/ersj/798

