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ARTICLE INFO ABSTRACT

Article history: Smart agriculture, as an innovative approach, offers great potential for enhancing
Received: 12 February 2026 sustainability, increasing productivity, and improving the quality of agricultural products.
Revised: 10 August 2026 However, the effective and widespread adoption of new technologies in this field requires
Accepted: 15 August 2026 a comprehensive understanding of the factors influencing farmers’ decisions to implement

these innovations. Accordingly, this study focuses on the importance of smart agriculture
as a sustainable solution and examines the key factors influencing farmers” adoption of
new technologies. The statistical population of the study consisted of managers, experts,
and specialists in the field of smart agriculture in Tehran and Alborz provinces. One

Keywords: method for determining the minimum sample size is based on the ratio of the number of
Infrastructure factors sample members to the number of questions in the research model or theory (N), for which
Perceived usefulness the minimum ratio was proposed by Jackson. Based on the 44 questionnaire items, the
Smart agriculture required sample size for this study was estimated to be 440 participants. The questionnaire
Technology adoption was used as the main instrument for data collection in this study. The research model was
Theory of reasoned action tested using the Partial Least Squares (PLS) method with SmartPLS 3 software. The results

of the data analysis indicated that the proposed research model confirmed the influence of
psychological, technological, and infrastructural factors on the intention to adopt smart
agriculture technologies, considering the mediating roles of perceived ease of use,
perceived usefulness, and attitude toward adopting these technologies. According to the
findings, infrastructural factors had the greatest impact on perceived ease of use and
perceived usefulness, while perceived ease of use had the strongest effect on the attitude
toward adopting smart agriculture technologies. The study reveals that psychological,
technological, and infrastructural factors exert positive and significant influences on the
intention to adopt smart agriculture technologies through perceived ease of use, perceived
usefulness, and attitude toward adoption as mediating variables.

1. Introduction

Smart agriculture is a cyber-physical technology in which intelligent technologies serve as the main control components
of the farm. The concept of smart agriculture refers to all management practices that employ artificial intelligence,
machine learning, data-driven approaches, and emerging technologies to ensure the quality and quantity of agricultural
products (Mana et al., 2024). The Technology Acceptance Model (TAM), developed by Davis in 1986 and 1989, is used
to explain an individual’s intention to use a particular technology. This model is grounded in the Theory of Reasoned
Action (TRA), which explains how beliefs influence specific behaviors. In TAM, the beliefs affecting technology
acceptance are conceptualized through the constructs of Perceived Ease of Use (PEOU) and Perceived Usefulness (PU).
The model proposes that these perceptions influence an individual’s attitude toward using the technology, which in turn
affects behavioral intention (Asgarnezhad Nouri & Mola Ghalghachi, 2024). According to Davis’s model, the key factors
influencing the adoption of smart agricultural technologies can be categorized into psychological, technological, and
infrastructural factors. Psychological factors, including behavioral attitude, social norms, perceived behavioral control,
and perceived enjoyment, may reflect an individual’s willingness to adopt technology. On the other hand, technological
factors, encompassing compatibility, relative advantage, and perceived benefits, play a critical role in innovation adoption.
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Finally, infrastructural factors, such as access to the Internet and government support policies for promoting the use of
modern agricultural technologies, have a significant impact on technology acceptance. Hence, based on the above
descriptions, this study aims to examine how the intention to adopt smart agricultural technologies can be enhanced
through psychological, technological, and infrastructural factors, with emphasis on the mediating roles of perceived ease
of use, perceived usefulness, and attitude toward adopting smart agricultural technologies.

2. Methodology

The statistical population of this study consisted of managers, experts, and specialists active in the field of smart
agriculture in Tehran and Alborz provinces. The first group comprised organizational managers and experts working in
institutions and agencies responsible for agricultural affairs. The second group consisted of entrepreneurs engaged in the
agricultural sector, as well as exemplary and experienced farmers. This study employed a stratified random sampling
method. One approach to determining the minimum sample size is the N:q ratio rule, which represents the ratio of the
number of sample members to the number of items in the research model. According to Jackson (2003), the recommended
minimum ratio is 10:1. Based on the number of questionnaire items, the required sample size was estimated to be 440
participants. Finally, the collected data were analyzed using SmartPLS version 3 software.

3. Results

In the structural equation modeling (SEM) approach, the assessment of the measurement model’s goodness of fit is based
on a set of indices that include the evaluation of validity (construct, convergent, and discriminant) and reliability, which
are measured through composite reliability (CR) and Cronbach’s alpha coefficient. Within this framework, construct
validity was assessed using confirmatory factor analysis (CFA), and the results indicated that all observed variables had
satisfactory factor loadings, each exceeding 0.4. To evaluate convergent validity, the Average Variance Extracted (AVE)
criterion was applied, with a desirable threshold of greater than 0.5. Regarding questionnaire reliability, two indices—
Cronbach’s alpha and composite reliability—were employed, and the values obtained for both indices were above 0.7,
indicating satisfactory reliability. For the assessment of discriminant validity, the Fornell-Larcker criterion was utilized,
and the results confirmed that the constructs demonstrated satisfactory discriminant validity. Finally, in the structural
model assessment, based on the model outputs, including path coefficients, the coefficient of determination (R?), factor
loadings, and t-values, the findings revealed that all proposed hypotheses in the study were supported.

4, Conclusion

The present study was conducted to examine the factors influencing the adoption of smart agricultural technologies. The
results of the data analysis confirmed the conceptual model and the proposed hypotheses. The findings related to the first
and second hypotheses indicated that psychological factors had positive and significant effects on perceived ease of use
and perceived usefulness. A positive behavioral attitude among farmers—arising from their favorable evaluation of the
convenience and effectiveness of technology—enhances their perceptions of its ease of use and usefulness. Furthermore,
social norms, through peer learning and endorsement by reference groups, exert both tangible and intangible pressures
that promote conformity and shape attitudes based on social expectations. Consequently, these norms lead farmers to
perceive the technology as easier to use and more beneficial. Finally, perceived behavioral control and perceived
enjoyment also reflect farmers’ perceptions of the ease of use and usefulness of adopting smart agricultural technologies.
Based on the analysis of the third and fourth hypotheses, it was found that technological factors have positive relationships
with perceived ease of use and perceived usefulness. This finding indicates that the compatibility of technology with
farmers’ existing values, practices, and needs enables these technologies to fit within their current experiences and work
routines, ensuring a high degree of alignment. The relative advantage factor, defined as the perception of a technology’s
superiority over existing alternatives, exerts a direct influence on adoption. Similarly, perceived benefits, which
encompass the anticipated positive outcomes of using the technology, have a direct impact on farmers’ assessments of
the ease of use and usefulness of smart agricultural technologies. On the other hand, the analysis of the fifth and sixth
hypotheses confirmed that infrastructural factors have positive effects on perceived ease of use and perceived usefulness.
In this regard, Internet access plays a significant role by facilitating access to diverse information, reducing related
challenges, and improving farmers’ position within the supply chain, thereby enhancing the convenience of acquiring and
using these technologies. Furthermore, government policies, such as extension efforts, the organization of relevant
training programs, and the implementation of subsidy mechanisms, play a crucial role in guiding farmers’ behavior, which
directly influences their perceptions of the ease of use and usefulness of these technologies. Additionally, based on the
analysis of the seventh and eighth hypotheses, it was found that perceived ease of use and perceived usefulness have
positive effects on attitudes toward adopting smart agricultural technologies, and that attitude, in turn, exerts a positive
influence on the intention to adopt such technologies.

156



M. Mola Ghalghachi et al., Iranian Agricultural Extension and Education Journal 22(2026) 155-185

Refrences

Asgarnezhad Nuori, B., and Mola Ghalghachi, M. (2025). Examining a comprehensive model of factors
influencing the adoption of green information technology: A case study of Urmia university. Journals of
Environmental Education and Sustainable Development, 13(2), 97-115.
https://doi.org/10.30473/ee.2024.68654.2660

Jackson, D. L. (2003). Revisiting sample size and number of parameter estimates: Some support for the N: Q
hypothesis. Structural Equation Modeling, 10(1), 128-141. http://dx.doi.org/10.1207/S15328007SEM 1001 _6

Mana, A. A., Allouhi, A., Hamrani, A., Rahman, S., el Jamaoui, 1., and Jayachandran, K. (2024). Sustainable
Al-based production agriculture: Exploring Al applications and implications in agricultural practices. Smart
Agricultural Technology, 7, 100416. http://dx.doi.org/10.1016/j.atech.2024.100416

157


https://doi.org/10.30473/ee.2024.68654.2660
http://dx.doi.org/10.1207/S15328007SEM1001_6
http://dx.doi.org/10.1016/j.atech.2024.100416

1O0-1AD o [1F+0 /1 oxlosd | YY W | O3l pl (83598 LiigeT 9 m s pale

DOI: 10.22034/iaee].2026.548518.1880 g o £ 95

vy 50 golS Jolge owyp ylanly Il lgied dlgn (5,9l
e Wyl

Ta91 900! el 3l T (5595 15 Same 3L T (53995 a2l Yoo 03 50

0/ OIYE o pdy VF-FNTY il o)

R

SipsleS OYpamo CodsS Sor 5 Sy90rtr S sl Sl Sl (Y il s 90, S Oliieds diaisn (5)sliS
e Olpslas e e Jolge (Grae S0 pilins 0j5> Gl 10 Gy Slacsyslis 00, 5 e Sl i Sl oo oo 4]
o ol 58], Hluied diadse (o,5liS Caasl  Siei b pSl hagh wbed nl s Cuslasysli Gl oS0
Ol 5 OLeled) 5l Jols gy (s)lo] dole il co G ipsbes Lawssd Gusd slacsysld iy o stelS Jolpe
clise] SlaeF el oolitaal gt o Ja ennr (sl g, 1 oo il il 5 ol csloslinal 1o dinsn o, 5liS ojam
55 FF ool s o050y |y e (g0l Cod Jilam &5 Caof NIQ 4L & gy o OVl ol 4 diges
oo ol yo baosls 5510,5 Aol Ll Glteay dolidiossy 0,5 3,500 585 FFe Giaghy Gul (sl jLd 950 dipad oo cdtolidiy
ol .l plei/ SMArtPLS3 [ /i6)s 0 SCoS™ 40 9 PLS) iz Slapo Jilu> i, ol o isghs Jdo Gaeil i 48,5 54
Slocsyslis [y A iy |y o )liS o 5 59l o il Jalse i ol gy o 45 ol Gl Loodls s s
D & Cond (5,0 izma 5 ol ST0l (suiodse 5 oud STyl ooliin] Csgs (oilo (24 IS0 b iaiga (gj)slas
5 sl ot STyol (sdiodgw 5 oolitu Cygas po |y il o i (o)l Jolpe daazsly ull 5 .S o dol e, lis ol
Ol gty ol il diwidsn (55,5LiS sl pliS iyt Cond 30T o |y il it s o STy el g
Y S 5K Grizmad 5 ol S]0) (dhiodges 5 ooliin] Cloge il I ) lF e 5 )5l ( SF ULy Jolpe 45 a0 oo
SinslaS slas)slis Jipdy wad  o)bline 5 oo il zmilo (Slojuite plyiet wiadsn o55liS slacs)slis il

b Al

JM J.o& 44).'44 5‘5)L»_>L~u).:) Ja‘}.c GM}Q ‘5))5LM.S so\.\.wujl).)‘ oalazwl g.,\.!w ‘6)5L'3 u,..;).a\.b :‘5.3.3.U 6(.903‘9

Ol Ol o03,lg5 olRisls u pae 0aSisls ( S 55L Cu e 09,5 (g 5SS (semiils

Ol eols (soler olXiils wiy o 0aSiils ¢ S 55L g o 09,8« Leils v

Ol edrog )l caog )| olKils iy pyae g bl ouSiils « G55k o ppae 09,5 ( S H5L o Hletile v
Ol Arogl cdung,l o8I « prte g Slatdl 0uStily ()3l o pte 09,5 (S5 Cu pte i) s 15T

norouzi@khu.ac.ir g xSl Sy ¢ Jghue o0 gs ™

YOA


mailto:norouzi@khu.ac.ir

Ry SBGHILE by 10 Sl Jolge (wy g tall HIKATl) Olgisd wadigd (S5 9Lis”

dodfo

ans oo JSa3 1) olamdl 5l cage it 5 Sl galyz Siime 00 i (6t T sluSin Hlsieas ke
5 aabie oal L ¢ i BB 2lamec] slasSIl s abo il b e (55,5028 (Jl>ll (Azadi et al., 2021)
SIS o (sisllasl Sl 5 ke 5 slaglaie slamdl p aSh (f550liS Cudire 5 LS 4 AT Cagyang; o Shee Glugs
4 Sy 5 S jhais 55 00l 3508 ¢ sanlil Sl i wile Sl sba e b (s ,sles (Sambas et al., 2023)
sleudld woid 4 e ciS LB slayw ) Cudgiom g (55,5liS SV gane ol Lol isli8l el axlse (6550 ailie
Ll abe g lse wms (2als 1) (s g5 Wilgigo Y8 ol ol o0 Cegjlagme 4 4z BB ol 5 o)y
nSlgs Hlaasl poogdle st (63,9leS (Mana et al., 2024) sjlail Jlas 4 1) el g laglus! cudle g oS o0g)]
w1 (55boles BT a8 WS oo ST 1y i 5 (335,55 ST aloom ) SIS SIS 51 g 55 B ol (CO) ey
ey oSy b ol K wile «65,0laS b s o L)) (6 0,18 o5 (Lieder & Schroter-Schlaack, 2021) w)ls
SogS 3l eolaiul (pizmen 0gd oo SlALLT ol il Gl g odd Cgwste S £55 lp >
aile lgo (slaoan¥T el § (gdae dlge Sbly, 4y e Wilgs so 5 00,5 e3gdl |, o] mlbe 9 SB- da zScil 3 cquan
Raven & ) wigd co (cims) £95 (58, Cawd 5l g (S jlasme ol @ yoeie Julse cpl.(Ma et al., 2021) s5i Slsgel
5 Sylnb iy slag,glid pleal b aS cunl ailyglid sigs wiejls o004 guew (65,0laS 5118 (Wagner, 2021
Sambas et al., ) 55 o ol (55,5l oyl Ml laieas o] 5l g S o (el A jang, Comex sl |y (oliE ol
.(2023; Lieder & Schroter-Schlaack, 2021

S3o9S» «Jluzmd (55,08 azmen alise glrogds 5 Loy 4 1y (65slaS o Jlazs Jooo wnl ool (laice
Sloygs 4o Jl> 5o Jluoms (65,5l Cas (&dly o (Mana et al., 2024) wlos,S (o x5 €38 (55,0LaS» L «-/f
2 Sy 5l 0gd o ygal g Col 48,5 oL €y Jlou s asas dl e ol el (65lid 4 je g dxwgi L 5l gy
Giua et ) s (v oyl 4y sloan]d joboay g wjls 5Lo Jlious slag glid 4 a5 o I35 solys 5 (claix! slvais)
iy €l (S5 sl S hm Caiadign (55)sliSY plsieas 1) (65)5liS (sl 3l oYl ., 2022
potie (Mana et al,, 2024) wiss oo wgmine 4s)ye sl JyuS ol izl aiadisn slas,gls o] o a5 wls,s
sl gl lawgs a5 (Lietal., 2023) 5,5 ol «(Smart Planet) aielign o,lew? psgie 4 lei oo |y dialion (55,5lis
OBy Wileee (e | (53,5LaS 039> 0 celie (SrSereal 5 B8 D)l bas sl l st oo e SRS
Otieno, ) wiuS' oo ol (65,9laS (2o y3 2L Gl 5 Jpame 3,Shee g cplie Cunae iluding 0 555
ol 5 0,lge Jolis oolaiwl 550 slas,5lid (et bl opl 5 .(2023; Khaspuria et al., 2024

G bolws 5 b K Jlail L gl oo g dinligr (6),5liS Ol jad yeiw a5 «(I0T) sLdl <ozl (g)5Ld»
b Sjloies w28 ) SV game codlos 5 LS wl,) dos (S Cusb, o)bys 5,000 slaosls (5 5lans olKal w2l
Balafoutis et al., 2020; Li & Cheng, 2021; Hussien et ) oS 3l eols 5 e 5 die soprenal dislgn of5,5lasS
) by Ay G (Giouds | SleMbl 55 ol ez € g0 ol 51 w55l .(al., 2023; Otieno, 2023
Sls,5ls a5 s wims oo plosl B b1y e b cibiow wsylal aile alby 5 aias e &) <)
Balafoutis et al., 2020; ) oS o oJg sabaiz gloosls 3 YU Fasg b polar adbais g caubld g)loppngal
Blow 5 S dongl b lag o sloosls ogul moe (i3lop b 5 « 35,5 slaosls Judosga 125 (5,5L8» (Otieno, 2023
.(Balafoutis et al., 2020; Otieno, 2023) &S o p2l,8 |, 5 Sl 20138l 5 daiign (6 S puonad Sl ¢ Jgazme (Fu,b
(Hyd wile o)l e 5 S a4 e Glhde el 5 ol 5l xSose b «Omlegil 5 SLY
aSolz @ylo 1y Jaame CoinS 5 (g dlgo dgmeS (DBl il Sl 5 weo o ploul YU cdo Ll cudilo 5 sdilows
(Aslan et al., 2022; Otieno, 2023) wgds oo gwrs 5,303 () Gllas ladiges o Foadaslis 51 Sb, sl ,eaSTy

(S pdyelie wols g oo )3 b 90 ol Sl slejg w0 Waosls Julow 5 0,33 b 5 «ad Slosloe 5 s 0l (ALY

104



1O0-1AD o [1F+0 /1 oxlosd | YY W | O3l pl (83598 LiigeT 9 m s pale

~.\.H5‘5‘o ‘S)LMM Gl ésl...a )‘ >ools ‘S)Lud?)l..&s )l 9 n.\J)LMJLSQ uS.o..n ‘) Lsd‘ﬁ uLQ) o LSrfM"‘-’ 9 ‘5...:)...»0
Loy oS SIS l5,9liS 0 Wil co cdlo p b S (g5lwoslel a0 5l € egian (oem» (ylw ol 4o .(Otieno, 2023)
Copde s SO Olgieds €585 (65,0las» (olys ,o (Mana et al., 2024) o)l (55,0liS Caro gkl l3dl
1y ey dedan Sy e Sl (penal lciiy ladilble 5 olilas sleools o K 5l eolaill b asly LSS
IS by slo Sl bl 5 di g ome sloosls 4l 5 Sllas plod a5 glasgSa ojle co o2l 8 TS5 sboaxlg
.(Balafoutis et al., 2020) s .5 o plxil ac 30

il glg S y0 o)l ol by i a5 ol oLl (5,558 G 5l eolaiwl g (Bl (sl 98 el ds (5 ,5L8 ABSI L b pdy
6)91..3 u.u).ub JA.A (\f‘\“ ‘£5'>La.l$ Yg.n 9 6)5.' .)‘).a)iw.c) o ulfd.u).n.\a Ko )I OJ.M:A:‘)‘ Cods> L| )Ld) aodi‘ 0092
Grani¢, 2023; An ) Cél axwgs g 7o YAAR 3 VAAS sla Jlu ;o wgio Lawgs a5 (Technology Acceptance Model)
a,ls sliw p Jow cpl S oo mpld o> (6,5l Sl olainl jo 0,8 wal o I s o9l (et al., 2023
4,5 S (Fishbein & Ajzen, 1977) (5> § cpeind lawgs oaiasl,l (Theory of Reasoned Action) Joiwe Jee
3 ks opdy p IS ,SE laygl i Jae j0 il n e 698 la)ls) p lajsl 15U (S (e 4 &5 S
(Gerli et al., 2022) wgs o (55lupsrin €oulsSTHol saedg? g €oaldsSTyol solaul Cdgpu? Lol o5l g0 LJB
A BB O a4 5L yany ol piean G 5l oolaiul ol 5l 0,8 a8 8 ko o)Lal Sl 4y eals STl solaiwl Cggm
e S5 31 oolazul 4T o5ls o)Ll gabge (ul 4y 88 slasel (e a4y cas STl saiesgw a5 o ccanl pdy Gl
9 o..\.&)Jl)ol oolawl g.,J}e,w e‘_g)jb_é w).n.\.’ JM u,uLw‘ » .(DaViS, 1989) \.\...».?u Sgafe |) é).é 6)15 é)ﬁ.o.c "'\J‘s"LSA uol}
Ml s, e g A 1 5, ol g WIS e )..J;L Gyod 5l eolainl 4 cad 58 5,55 5 eas STl gutedge
sl ol b b 55 Gids goanie o), Kigy diwl, cpl o (Davis, 1986) aas s )3 ):L cod 1y (6,98 5l oola]
60,9 calize Jaloe J.,.)L) G wlosls ail)l )08 o pdy Jow aly pl,) slaidbasuwgs sboJow 905,5 cw)pm 5 0l8 b pdy
Jotae Jos s, g ke aileniy 5l as (Jaw cpl aisS s 1y oaisSThol (gaiedguw 5 solatul Cdsgw g slaie] g
43,5 )18 ool 550 Sledbol sl s ,5lid Calizee glal o pdy o) o jebaieds oo Olallas jo gST sl Hlo 95 5
Gondy a8 oy n Slp gl Gopdy Sl 5 pal agh 0 ) cnlil (Y F Y (BB Yae 5 (5555 S5 Kue) o
Ll 00l solaw! Ao 6})3L.i.5 Glﬁ’d)ﬁw

(Glalyy Jolse Jold Gl oo 1) diadion (55,5Le8 slagsysbd iy 2 Foe Jolse (it commd Jie oobol
S8,y S5 e eleizl slajlnin L8, 4 Cond (30 Juld (s2bisdly, Jolge 285 5 ps g Slen g 65l
o Ll ol ay yld, 4 cans 5,55 .l (Sharma et al., 2025) cuisSTyol Al puxen o (Kai et al., 2023) cuiST ol
oals STl elaixl [Lid b 385 4y cloix] slo,lrin aiS oo SU3)l ) Gun L8, e b Coe jaiz 08 S a5 o)ls
5,8 a8 oo o Ll gloasSTyol (5 lads b Cdgpus 4y oSl (g,l8, S ojls oLl (L3 plxl pae b plxl (sl
(Omigie et al., 2015) )|, Ko2 5 (Kol o0l odle (Verbeke et al., 2024) aas plos! T L 1, ,LS, wilgs so ol diins
L L3, slol gl (S Glareds Wilgi oo g el $9,0 05551 51 (Slacgazme ) 3 0as ST ol DA a5 wiies ol ol
SUlie 9 (oo Coe ()Tl 05 18 5 0 aS (6,L8 Julse S0 (g9 I (Sharma et al., 2025) sgi aslis codled
sl g ladyg, da syl b )9l Bldal i s (6,85l aiS oo Wl (55195 (o 10 (sote i3 diiwd 0ainST ol
oy ((Yoon et al, 2020) &S o Juoed ) o pds YU 65,5500 9 (Han & Gooi, 2025) o,ls o ,Lsl i pdy 09> 90
oolaiwl 31 Uaml & jge Cudie gl @ 3 eadSTyol gLl (Sivathanu, 2020; Yoon et al., 2020; Han & Gooi, 2025
ol lacwlbw g Coynl a4 cwyiws Joli g tSle s Jelse wolys jo (Raj et al., 2025) o)ls o,Lal (5,58 SO
(Sl S ge S Glgeds SOl 4 (g s WIS coge 1 (55)0laS (gt sl sl Gy e e Ko
Gy diede (65)0laS slacs Holid Sl Gl yalaSt S pe sl g (bl )l G JUIST S (s S0k slaanja palS L

VP



Ry SBGHILE by 10 Sl Jolge (wy g tall HIKATl) Olgisd wadigd (S5 9Lis”

S 5 JhL Sledbl & pw s 55 2>, sl b @il (mizmen (Chen et al., 2024) WS o Jopend |, o]
(Zhou et al., 2023; Chen et al., 2024) sicu o g s |y (o pdy Kgy o35S cloix] sloaSiis Cogal 5 oy >
9 d..:‘)LJ wlé).: ‘G:L’.A.L..: 6Lbduol;): é‘?‘ 6‘hAJ)A 6Lbu¢)}a] Ajl)‘ ¢1.o> )l aC,Jjé ‘SAJLA.> LgL{bwL..w ‘Cu),u..)‘ L GAIJ]MA’Q » 05}{9
ool Sl (g slas,skd b olipsles @bal jo b (Rl JUl sl (Sl ggie GBSl S e
Dai & Cheng, 2022; Zhou et al., 2023; Kai et al., ) oS o o] log ,5Ld cpl (6,5 ,54 ¢ (5030 g, «olys 10 5 5L, 50
(2023

Sldlao (TU, 2018, Yoon et al., 2020) Sl om 9 o> f.........u g5°5'er°'° M}Q Ls))sl..,.f 61.:::6)5@ uq).u.\a Juad r:g.e(mo
olaaxe (Pillai & Sivathanu, 2020; Liao et al., 2025; Feng & Zailani, 2025) ail oo dguzxe pgge (pl 0,b,0 culplxl
HLiad eas STl 4 s «(Adnan et al., 2025) (s ,5ld 4 o yiwd aygly 5l 1) diadign (65,0liS las ks hpdy auad i
el do 45,5 lwlus] (DledMbl goxins «(Feng & Zailani, 2025) ,.x5 opd 55l «Yoon et al., 2020) = ,l>
5 Wi cr) (laiz] 3985 conisSTyol (guiedgu g oolaiwl g 0disS Japus sl 1l cons STl slezel «(Gerli et al., 2022)
S oy p dos iles S oy (YoON et al, 2020) Jlozws lasee josd (2B, Lid (Djlee 9geS LV Fe e ) Sen
P sEladly; asle (elge agl 5l (oSt wiedion (65)5LiS slacsyslid (ol wad porde wadoe (LA oalpldl
5 (003S1,0] Sblye 5 (o Sy 06y 5h) (6553 (oo ST ol S g s ST ol g ,k8, S o laiml slo a5 L8,
Ol el oais oy ol aiils arwgi a0 10iS S 0 xSy O jgody (Cdgo Sl g Sl 4 s i) g LSl
ol plo g Al 6,05 IS (slive ¢ cimgl M5

0551 o> &y wiadsn (65,588 (slags,sld andy p F5e else Sl smele SIS Ll se (Slakos SS (al @ (5o L
Kai ) so3 sl lous o5 ,L8, (0,5 ayoly 3l diadisn (55,0liS slas,sld (o pdy duad oS ol 8l axlllas gty Ll pimen
oxis STl i) «(Kai et al., 2023; Verbeke et al., 2024) ooisSTyol s,k8, Ju8 (et al., 2023; Verbeke et al., 2024
Melgr (65,08 s yglid pdy wad porde Gres owyp & latagh (ol I S @ Ll wiles ST o) (2020
O Bl sy 4 (V) il Sen 5 s s 310,55 (5 5lupgpin aies slacsyglid mhaw 1o 1) pogde (ol g ilaiSls 5
Shyol g,L3, JyuS g oo Shhol @d) ( elaizl 3905 wlozel woals STyol oolainl Cdggu wals STyol (saiesgu wiile alse
(5 sd 00 ST ol slozel Coulll eman oolad s LL3 ) (TU, 2018) o5 wilacsloy sbodl copl (opdy 4 blod 5 ond
Yoonetal, ) ;Ko 5 oo ol 03,5 ooy |y sl il i dy wuad g >l ,Lad oas ST ol ay e onis STl sblie
e S pdscml 5 Olee 39008 o Jlo an3a) ol (T 5 (oo e (55 5l) 53k wsle JLalpe 3l (2020
e SOl (6,58 il g Jole e (655159 (e 5 (Jlames Jame i 5 oo Colom (8 Lad) (o (Sl
(88, 5,5 bl e b3l (Li et al, 2023) o San 5 ooy [ cyy Syse |y diadien asyte Sindy (el
5 4Ses somzred Wools 13wy 9y9e ()18, hled p AT L, L8, 5 (el STl b8, JiuS 5 p0d gla)ma
oolazwl Cdggw w0l STiol (guiedgm 0aisS Jgd Lol aiile Lelse 56 sy n & (Verbeke et al., 2024) |, SKon
9 O 65 (le R L et 355 (659l (ol 4 hleS pae g bled » (6ol 4 (o e 5 (elotz ] 35d 0undiST ol
S gy e S 5 ey Jelse b LU s oad pbuil Sladllae winiine e S jgboay aslaisls onisSTel slazel
Slaomyy diey ool po Sl @Y Jelge (nl (Vb Sl az g b g Sl Sgucme wiedign (65,3laS slacssld ndy
O30 )3 $39S i s Slikdes sl spSws Wl Gly Sealr B caly o nl pedle 95 Djge Fres
«(Kai et al., 2023; Verbeke et al., 2024; Adnan et al., 2025) cuul jLs 3,50 50 Siadign (55,5l (slosysd o pdy dual
(FLaly) ez (elge p (e diedin (65,08 Slasylid (hpdy wad ) (S5 (ow)p @ anlllas cnl jebiie (o
Gy & S 0T e 5 00510l (gtadges g ool g (e 28 ST b sl len; 5 syl
D3 e0 Maisd (55,5LaS slas,5ld

\la



100-1AD o NP8 /1 sk | YY Ao | O 9l (83598 b3geT § g9 5 pale

301 g oyl Syl doligp g (s0g0 (655l Cardg

Stare 5 o0 )3 |y )9S (2Ll 0 S JS 5l oy A sgus crupe JeghS ITATY sga> )3 (obas b ol s Gl
(e 5 S plS g MRS SV pazme CuiS g sl () slacdld al oLl Gl (b, sla sl Ll
Wyl gl elul Sl o pasll S 0dgi 9 @8 (hian mizmen qeitapl p)S g (e seeb e o (ale
St iln SiSders windS SiSder gk yedesd iogbye 098 Cdn 3 Glies (Ll k8l (De Martonne) (5 legs
2l 3l ae, WY s og Lo 0g2g b pbewl el (VF-Y () 5 acl o 25 10) 0.5 0 sl Sl 8 g S aualds
OFF ol ol 65,088 slez plojlo) 98 oo omals 1) 5955 (50le8 Sladgs 51 aoy0 B 51 i ol (65,0188
Cap e 53 (GlodisS yaad S (Y guame o Shoe iali8l podle joiS Glel 5 £5l50 10 (5kol diadign sladibels (g3lwosly
@ed 5 Sl i pleils) col anag Jle s (Jgs slacalem by il o3 el cusi 5 68 Ol
Vo)l 5 45 pobolen leddh jome 6 el diadign slaailals 4 s il GlBALAS dinl) ras ;5 (VF-F (g oliS
Binaei et ) wloass 485 Say glaals Jalb 5 L5 ¢ 55,5455 asile SVgame ol ol i 10 lag,gld ol wgis co onlive
gy 2 65 5 T danl oz sBalS o uutd ol Lol 5 sl iy (sl asyo A+ Sga il 1 cy959l (@l 2024
39S olez lojl) el osmsy 5 Vo OAY I o 0 VY Lo o iy 0l liee 5 050 18 6yl (ng slaailels
Sl b lp & 39300 Jled 4 bl l (65)9laS slacdad (n et I (S0 B e OVFT (Gl bl
Ol ) 550908 (15w oty Sa e 9525 o 05 (53,5155 slaoligy Sl s 5 955 Bran (siludingr 5 ST o e
Sd i of ) de cwl sl €Y game (g8 Gl 4 gw w5 € ol mlio el jeme 90 boee cliaS|
ol Jdne 0nbahal ool ) 65505 5 )l cngs sloailel (§5 5 Gy laille (ul Cupae 50 0ad ol
Sl (55,555 Sl Sleil) S3dise opine diie (ul 55 (55,58 s e pislel ied o]l wlie

O F-¥

Ol oLl 3 woligh (5555LiS (sla s 59Ls 31 (g s gbad —) 0, LT

\PY



P SBGHILE b pdy 30 Sl folge (wy g b HIKAT) Olgied wedigd (S5 y9lis”

WYl andly ol g ol qlie Cudgams 5 558 Corlus S 5l auoys /Y Jolas g3 Sl Carusy 3525 b 5l ol
Ol 50 598 (65,5laS ladss S 5l oo ys 90 4y Suo5 S adgl (s 5 (65,5L8S Y game lgl (5 geles VIO 390
a5, Shhs> g8 ccalizee Sladss 039> 0 Cenl Lo 1) 988 s a5, SLel 25w 50 il (nl s on el i
CiS 5 e Sl 03,5 ST ) 928 ol 4 (Al (S0 adg 0 5 S a8, jlates leoges glgil g
a4 ol5,eleS 6y ladsliy l GlUllS S axwgi g Casl oul 05510 LS e YO sgas liwl LU OYsame
Gl olewl 65,0liS sl Glojlu) cunl cals Slasl Hliwl jo dlRE LSe AV sga> ol > o 0, o0 Lol
ot Sl | Sy ol & 05 5 Sl Ll Cunbse s & Gl il e @5 8 OFF
a1y it ool il 5 B £555 ol (slacito b (shlnsS Conige 355 0 copmmn 5355 (5L 5 (53,5055
Olrl )0 57 5 paiS Jp QBasSady jl 28 asl 00,5 ol j5i5 (55,5liS SV game adgi )0 gt Ay 5l (S0
R Ol 5 G Sl cizmen )0 ly) 25 lacids jo Lugl 5 d93 wiile Slg glsil 5 )8 cnS o
5 A 5 l1s,5 sl oll aile Jlosis (slaogse S5 m pladl aibite ol SloalslS 3 oIS 5 5alS S5 e s L5
35 ol g oA 5o S8 St sleslinsS Sblie 55 55 5 o (Slogl 5 Atid ¢ a3l 2L DY pane
285 sebolen (il ol o (VF ¥ g llggun o5,8) conl (208 4y, £55 Bblie (S n 50 (29)ls QLS 5 Glke;
S Slapinss (SB Zush; sl jsein 1ol 6 Ll wietign laailale 5l osliiul b f;55LiS el oo cdalie ¥ o)
Ot i mizpe 3yl i3lo g o Sl e 5 (5550 Slregee Wy 4 5055 lal )5l 5 550 o, ]
G398 5 (5y5l8 0,0l 5l sl (gliges aS sl (gLl (ngh slacs sl g bl ol by 2 548 diadge ailsS
Sy edlad ial38l Baa b aS conl )& muje8 (g iSl aibeles (s3laslely bl cpl SISO 00 5l 05, o0 Hlets 4

w9 dme) 5o wlole ol sl Slesie .l sai (Shb o))0laS 6l coaSl sla,ds el anld jo cds

6395 (g S sl 6T A ;5 9ri Gplinl Cusi ao 3 ) 5l g eald el B g g pasS Sy (S Sl
OFF 5l bl 65,558 slez loslo) sl ools 41,3

Sl bl 5o weligr (5559LiS (Sla 5 53LS 31 (g s gbai - T o0,

\FY



1O0-1AD o [1F+0 /1 oxlosd | YY W | O3l pl (83598 LiigeT 9 m s pale

eloizl loylmin ()18 (5,50 Jolds gy 990 (GSLAly; Jelge )5 Gl lFon e img Slaard B (nges sl o
S (Sharma et al., 2025) oaiSTyol ©dl e o (Kai et al., 2023; Verbeke et al., 2024) coiS1 ol ks, s
Oliee o ! 50 0 & jle o (Coffie et al., 2024) o ls o )lil pl> (5,3, aloxl gl 08 hlad @« )kd, 5,5 Jole
S olygkaS S 5o az e (Verbeke et al, 2024) 5,5 oo )8 495 )90 539l o By 5l 5p0liS o e b Sode (2L
(Kaietal., 2023) 55, wals> 5issd o) (hpdy @ bl Jles S ol st ]y ol (oisu il g (2o, 5 ol ity (5,48
OliysleS e bl onl 2 (Douglas et al., 2024; Ninsiima et al., 2025) o1& ;56 ol 3l (3,5 5 (ST ol goresges 5
a5 ol aS il o wed oo S 05 Su03 g g ey wolgils glacl lawg a8y olaeasl b e iy aile oo
SRS S 3l wedioe i Shpdy lr OlipslaS )8, 5 hled WS e 3i9dS ipdy & ]y Ol pslaS eleizl slaog S
b sk ol (Kai et al., 2023) wisS oo 5 Loy aulyd o sl a5 Wl o,lal Jales 5 Ssew e 4 J5uS slash
ole (Verbeke et al., 2024) aiies diadign (65,5LaS slais,sid Loy (6)ebs b Csgms 5l ol5,8liS STol saiS uSaie
a4 Gl Hlaebl camslis a5 cul galS cSLadly, Jelge 51 S €l Sog5» b «oninSTyol (g,lid, Jyus»
Sl (58 Gl eizad g s )slid pndy (sl a3 cud)b g il (sl 4y w s (LB etal, 2023) s95> sl oUlgs
Sl se daz p |y (gmlie p 093 S 5 QU5 5 lplesS Glebsl i ole ol s (Gblis (55 )5liS” slwoges (121 2 a5
o Jole woles o (Erekalo et al., 2025) el 35,50 siadisn (55,5l lais sl 650 a4 byl bl a5
5 Codlad 0gz bl lsJ,p aS SA e ls o)Ll lal]) s Gl eslaul yogr (ESeSd 10,8 Sys e 4 Koais STl
auS oo ke (Davis et al,, 1992) o)) Sen g pugs (VFe e (o)) Kon g L gins) 098 o0 43y20 ol )l il g
By sl Gl 995 wad (pl g s dax (g5l 5l eolaul (gl (6)L8, wad uiS o i (S90S
5l oo STl (garedgm g ool Cgaus Al o 033 ol (Omigie et al., 2015) sas co dg5 (g5 (5y5kd o] 5l eolial
Gerli et ) wgd o ogmmo S0 (5 5lid 5l ooliiul o 6,k wad (gl ool i ©)lge du ,2 5 5,05 15l Wax (5 ,ld
«(al., 2022

igas (6l 11058 b 1) 0t ST ol (arasges g ooliiul Cspes 5 litily, Jolse m LL3 ) b tmghy Sy o ok
Voo 5 595 ol Kame ilos S anli 1) )k, wad p eloin! slajbuia coie 36 (Hittel et al., 2022) o Ko 5 Jigun
Gedgus g odliiul Cspes p (sael) 5353 5 a3 slalria 45 Wiledaw, Azl ol 4 03 ikgh 0 (VFY) ks
oS il opl 5l (S (Sharma et al., 2025) ) San g L)l idgh zuli ol cute 56 e Sl (5 ,5L8 ouisSTol
Slorog a4z bagy opl 5l o)l Cute il S Sleas g SV game adly pdy 5 )k, dad p albl SO 03K
B9800 Ol 2 TN A GRBYR Candt dnd 8 oabiall |

solitul sges (00Tl SO 5 oniSTol ()8, JouS o claiml slolma (o ks, 3,5 by, Jdse H,
I ol g oo il aadion 65,5LaS  slacsglid 5l oS ol

50Tl gaiedges (03 STol il g o STyol (6,18, JuS o elazml sloloia s k8, 3,5 slsly, Lolse H,
W08 oline 5 Coe il aredign (65,5LaS” slacs yslid ;]

€6 85l Jele el 0aisSTyol (blse 5 (oo Cuio 6,85k s ( Shg aw Joli pol> agh Joe jo (5,5kd Jelge
Vi )85k sl 0silly (B0 G555 glajls 5 ey sloarg; wgzge oyl L sl Gl e sline 4 &5
L 55518 )55k (65,5LaS 035 50 (o5 ysboss (Han & GoOi, 2025) ol o Jozme (4255 JB (l5e 4 1y (535155 Loy
«Yoon et al., 2020; Ramadan et al., 2025) aas o ial8l 1, o1 (i pds Jlail (o)5,0leS cog lo s 5 oyl o yog,
Han & ) oS sloiiy | byl (b (6,5 sloanT s g canllsy dasls a8 03,8 54 1, olais ysld ol a3 of;,sliS a5 1>
6)51y sj) aS Cewlbizs k))"\" cw‘ ‘5)9]94 do).h.b 3o 6.\...15 Ml&o )l é.; as «LSHM'; w}.,q» J,cl.c aqu B os)l.c (GOOI, 2025
Yoon et al., 2020; Pillai & ) sgi 00 Sy0 joglhe b 5oallS gy 09390 slarp ol b awslie o jai> ssld b
Cggew alaz 5l s y5lid (60,5 sl Sy (e 6 loline bl i sl g3 (Sivathanu, 2020; Han & Gooi, 2025

Tai



Ry SBGHILE by 10 Sl Jolge (wy g tall HIKATl) Olgisd wadigd (S5 9Lis”

6)9L.3 )I oolazul ““Jﬁ'ef"" u‘)—o.ﬁ aS el U"‘ )ial.u J.Al u;‘ (POOJa et al., 2025) Slools QLM u,q))..b Sl 9 oolazwl (;M Ls
Caie 055 o0 IS5 O Sz 4 55l 530 Cov golj 0 b (gl @ S 98 (3,55 (i 0N oo 8l T (il 2
S 0T osall ayld L sams alidl aiedien (53,0iS slaes,sls iy sl |y olyyseS Sobel o)y Jlazsl o
Yoon etal, ) 055 5 (55,50 )5 (59,0 4 L malS (Y game CutS g (550,40 L3l (Han & Gooi, 2025) cul il
Ssiear a5 s0s STl sllse woles 45 (Han & GOOI, 2025) wiS oo sa 4 5, Shee 60lS slo a3l sl 5 (2020
ot ot (Raj etal, 2025) 0 co iy yad 4,00 b Sloas VIS Sl eslainl b oy 5 51 el o550 St gl b e i )
O Gondy aad wod Sy0 95 4 wax 5yl Sy blie &5 se 50w e Wl (g slacs sl Lindy sl 5
Shie ) aiedee (65,9liS slas,ld 5l eadSThol bl canl (S ),0laS casline jgboay (TU, 2018) wiby o il
503510l sblze ol 45 (Verbeke et al, 2024) aiS ;) ool dsete 5, o 2alS daan e mals s il
(Adnan et al., 2025; Erekalo et al., 2025) 5,3, 35 b, 5 iy Slowana 5 (5,55 Ailgi o

Z,UL'” ‘449.o.) 6‘).7 sqsloo)f J..JL ‘) OMJ‘)Q‘ (S 0dgw g ool “"Jﬁ‘ef"’ 9 6)3L.3 JA‘}C o= .Iol...u)‘ me.bjf L_?J" L ul.a.am
sbdl Co il (60l8 i pdy g o Sue Gw &S Cawl pl I S (Pillai & Sivathanu, 2020) ¢iblgews 5 Mo gk
g ooliiwl Clgpus 1 (oo Cuie 5 5,55 Jule wilos,S ol O F-1) B Yo 5 (5,9 ol Kue 30 g2 Cudie bL3 )|
5 09> idg o (PoOja et al, 2025) ) 1Ses 5 gy 5, jloline 5 Cude 3G e SleMbl (5 )lid 00 STyl (gatasgs
Dlonpogs 4 4255 b o)l Joline 23B ez 698 (Bl » o Sapo 5 SIS Gzen ()58 alge wladls e
9d oo S| 25 b 4 oo e 9 pow e B (398 oadadl)

56 diaion (63,08 sl yslis 5l oaisSTyol soliiwl Cggas p (eaisSTiol (Sblse g (cond Cuio 6 )55l (55l JolgerHa
Ayl Jlolize 5 Cude

J,\)L dadigh (65,0liS slos,glid 5l euls STyl (guiedguw p (eaiSTyol hlse 5 (cond Caje (5,5 5l0) (5y9kd alge Hy
Ayl Jlolixe g Cuie

Aoy g ooy S |y ol5slas (bl sl JUIS wiedsn (55,liS pae o Sl Skedlbl plin 51 (S lsicay o i)
OSon il 5 (B0l 1518 slaodls Sl o &y (o i nl 3pslo0 w013 5yslE iy sl Ty SalalT sla ol )
sloanze Ghals el Dbl J5uS g 92 (cmiba (80 )lel «BlS slaghs; o)y 9, 4 ledlbl &)l 5 b 5l g 0 S
5 Sloy Glbudgamae 3l Heue b iyl (Dai & Cheng, 2022; Liao et al., 2025) 04 oo 4,30 10 Uas 5 905l 5 Slles
Seligr (65,98 slacs )3bd sl g Lal s 4 g Sl wal 21 59, (I8 4 (BAS o @ pe (g s (el (S
(ORI 5y cge 5,0l G T Olles Koo g9 5l (Chen et al., 2022; Chen et al., 2024) oS o oS
o33 (Zhong et al., 2023) o fs i il gl ol 2als o Sl ailge 28, 45 5 00l T BB g3l 28 g 5,00 56Xl
5 Ll 5l gl S0 5 eols (ali8l 1) (BT s yiws Cggus dongsyglid 0y 5 ik 50 55lsS CemBse g b il onl
Sl cugis b oyl wolgs o (Chen et al., 2024; Liao et al., 2025) aao oo 5l 1, (55,5liS slasygly culee
M) oL sl JUS 5 ieS b 5 03,5 mia i ()l3pstiS e 5o 1y (elazml bbby (b3 sloassp zals 5 sloz|
ol S5 Ll w@alsl jo (Zhou et al., 2023) wias o il LT e 0 1) dieder (55,0liS slas s b pdy
o ysld (hndy 5 98 (65,0laS e Jo 9wl ) sleaiedls i galatdl (DS Il plgredr (g (6508 Celn
5o oy 1 ol5,sbS Bl wise Sl 5 s cslotile, 51 5o e 5 Lo o byl (ool cazadon
5 sl sk oladl (Zhou et al., 2023) wisy ) bas sk ol sblye & o |y b1 5T 5 ans (2l ax LS,
e g s ysl Sl esliil 4 1y o5)9laS oS Jeted 9 Calom olml 2k 3l e e slaoles g Ly o o (3500
G5 NSa o 1y of3ysleST mdiay slazel g (aals «2dgd (ggm 5l 3l 0590 Slaalex 5 (B (slabisel W) rizren 05 0
(Dai & Cheng, 2022) aas oo ialS 1) ciaS ald o Joe ailge 500l iolydl b iy slas s

VPO



1O0-1AD o [1F+0 /1 oxlosd | YY W | O3l pl (83598 LiigeT 9 m s pale

&l il cude )...‘L 93 5l o STyol oolaiwl Cagas (5 LSLu ) Jelge a5 ailosls yLis o jiaghy (> yo olade
GXedgw g ooliiwl Clgpm » Cdgo Culom a5 coul (ol 51 Sl (VF-T) (2l Yoo g (5)98 oI5 Ke (hogh zull disged
W8l e o ol 4 355 gl Lo (Kai etal, 2023) o) Ses 5 615 5 s cite 15l e Sledlbl (g 5lis oaisST ol
sl Juls s (Liao et al, 2025) ) Sen 5 gl 5o S92y Cuie byl BT adls o poe Gipdy 5 oyl G oS
wlools (jlas 355 rmgy ,o (Ma et al, 2025) o Ken o Lo .ailos,S anli 1) ol5,elaS Gopdy jkd, <oyl Skl
9 g Sgdios Cgmne diadgn Al Sl esliiul (lp (plbiwgy Gl)5glaS G el 2 e Jalse 5 (o Sl 4 (o es
ag Lo Jobie 25T e 6,08 iy » oo Cules Wlbsls LS 8 355 e 4o (PoOjaetal., 2025) - San
9b o0 Bl 25 T b 4 Giagh @il g ey 4088 (398 oubll)l Slnsg 4

65508 sl y3ld 3l s STyl ooliiul gy (oo ulem Glacanbin § Zo il & gwyiws) (6 k3le g Jelss Hs
Wl oline g Caie il diadisn

$5,51S slacs,gks 5l oads STl (gaiesgw p (o (gulem Glacusliw 5 Copnl 4 wyiwd) g kSloy; Jelse Hs
Wyl folias 5 oo il dreiign

Gy S s 60lS Lelse 00 STol guiasges 5 00 STl snliil Clgges (TAM) (5sld Lipdy Jow bl 5
0 ST ol ool Cgps Ailos,S" = ylae (VT V) lald Yoo 5 (5,8 oI5 Kue (Dai & Cheng, 2022) wigd co rgmns (5,503
Kirungi et al., 2023; Erekalo et al., ) o,ls ol> (5,5l8 G 5l oolain! S,,_;L..,T 9 >y )00 ;00,845 51y o)Ll (6 y5b l5e 4
ail)gld slacs sty B pdy Cres o pie lele (Chen & Aklikokou, 2020) o5 oSIST 5 (> s b (illas pggie ol (2025
Y Siae 4 (DaVES, 1989) 25 iy 5 ool 3 005 STl oolisias] cgpe (VF+ ¥ (5 Yoo g (595 3155 ,Kune) Candl
OlSen 5 (SigpS ohbicele il plul 1) 5yslaS adriny clag,sks ) 5 GxSol (fipplss &5 o)l
xS A5 s b (Sobu 31 5 pslsS udls 31 3k oasiSTyol oolil Cgges 45 W pgls ol (Kirungi et al, 2023)
Adnan et ) o Kes 5 Lol o icelo (Erekalo et al., 2025) cula g, ol Gipds wad p ol b 5 ablis 6),9leS
Ol 48 5l oyLal B e ) dkeien (65)laS (5 5lid 059>y oais STl sl g a5 wilos S oL (@l 2025
S309iS lags)glid cnl o5 andl widls jgb oy glas” STl by il s ¥ lags)gld cnl 5l eslinul sl (o5p5e8)
ols aalgs ylis lagyl (5 mds 4 gytien hled 5 00,8 g lag] 4 gy slazel wijls Slul eolitul 5 (5,50l wiedign
Ghiedgas 3l CIYS (6,08 S (09 dube liee 3550 0 azed yob @ cdd STyl suiessw (Dai & Cheng, 2022)
(B8 Vg 5 (5,55 0155, %) 3,15 15l (6 5l8 iy & o L3 3,55 ilgi s 4 el sl (glojls STl
Rl aile s plaS” adpiny las)gld sblpe a4 lpsliaS gk (e 4 eadSTpol (Guresgw i jobay (¥
(Dai & Cheng, 2022) sjls o)Ll ssjlams blie b olyen doaisie o0 592480 (VY same CudS Senn 5590 42
4 i 5,55 5 00550l (gatenges e lobine b3, S a5 wilos S )L (Gao et al., 2020) Ko g 55 o Ll
bl ST (G she |) wiedgn (65,0laS (659l &5 Sloj ol p9liS Lime (o 1318 S99 dielien (55)5LaST (slas yslid
5 Sdl 4 (i (53,585 slagtg, o] @ arg b i O & S Ste Sla S5 31 4y 5yt
DY garme CudsS g 0 Slae sl oo lacsgld ol )l 5ok 457 J55laS iplle slalie Bras 4 Jiled (2l g Canjlars
(Erekalo etal., 2025) w,ls lag,l (o s a5 biled pidn wims iol33l 1,

St 55 (6598 (s 4 Conmd G55 2 ST 0l (stadgas g 03liul Cgges 45 losls L5 Lo gy (B 5 lioee
Gdg g odliiul Cgpa a5 sl T 5l (Sl (VFY) (Sl Yae g 5,9 5K egh gl disged &l o)l
o (Erdem & Agir, 2024) 51 5 o)l 3,8 Jloline 5 Cuiie 156 o Slodbl (5,5L8 5 iy 4 Cond (5,55 5 oSl
5 g Lideh gl ol Joline il (g)sld ipdy p oad STl (aiedge g oolitel Cdgpew wlosls (lis sg> iag}
b M 655k Gy 0o STl gatesgw 5 oslinl sgw 45 el ol 5 Sl (Pooja et al., 2025) - \Son

398 o0 Ayl 5 7 A (g pidd g i dd 8 (598 bl Dloeisgl 4 ax gl Lol ol

155



Ry SBGHILE by 10 Sl Jolge (wy g tall HIKATl) Olgisd wadigd (S5 9Lis”

B diaon (65,588 slas)glid (pdy 4 e K 2 dteden (65,5laS (slasskd 5l 0anST ol oslital gt Hy
Syl loliae § Cuo

5 e il daign (65,5La8 (Slacsglid 2y & Comd GBS Wiadign (65,0l (slas 5l 3l outiSTyol (gategm He
Syl lolise

Asgarnezhad Nouri & ) o,1s o Lal |1, G a4 Cond 0,8 ite b e b)) liwe 40 3,55 (Ajzen, 1991) (51 o5
Cudgzge S 2bs)l @ik ol a5l axbiadly, bl slixe 4 (5,55 (Mola Ghalghachi., 2024; Erekalo et al., 2025
Slg oo 2b;, ol (Rezaei & Ghofranfarid, 2018) 045 oo 51l cangllasl b casgllas 5l slax o b (5,91 <o iils) ol
Gy b atedges 1 L8, o Gl 5 j00 s el 08 LT oSl (imy sasly )3, ] ploml 108 (IS il SSbled
1, Lo, T oaisST,ol sblye ails oo diadion (55,5LaS (slacs ,5ld szl sl ol3)3LeS «o, ol 5 (Adnan et al., 2025) wiS
o) 45 1z (Block et al,, 2024) wies 15 i3l 3,90 VL (B3l 5 eSS e S (claaine iy Ay o
o ool >y oliaxe (Erekalo et al., 2025) ail (I35 50 5 )elas 5 pd Slasead p ol (Soe 00 STyol sblye
ol 4 0g> Limgh o (Asadi etal., 2018) ) Sen g (sl diges (sl 3,18 oo 23l (5,18, by 5,55 a5 wlosls L
(ol Yoo 5 6,5 o5 5e) 3)ls caie 3l o 5l oolitn) wad e SOOI (655l 4y Cons (5,5 45 Wlodws, A
Sl ot 008 Sm i 5y5l8 4 Cud ol yslaS (15,55 4 wles ST ol (Shang et al., 2021) ) SKen ¢ SSLS . (VF-Y
o5 43 o395 Slesg Lolal  (Mohr & Kiihl, 2021) coul Jtous (65,0La8 5 (egian Lign 5l ooliiul ;5 ooyl b
20,5 oo Al 25 g b 4 ol gy

bojls Joline 5 cuie Sl aiedgn (63,0laS (slagsglid Epdy wuad r diedon (65)5leS (slas ks Ghpdy 4 (2,5 Ho
Cal 006l ¥ 0I5 O jg0ds g5 sogtie Jdo 0aldil )| Glovusgs 4y a3

Uity Jolge

6)“) u*’)fJ
gSL")l’.U-“’
sl

@k, s

AJ...’ZJI)QI

S19U Jolgs

A S (5,55

sl ,sld Ghpdy

&85k

oais STl sblye

Kiodsgh (53,9LaS

Sl g 3 Jolgs

(G0 g

RN

((1989) w925 Joro 31 o wliiBl) gy (sogtcho Joo .Y 5,155

\PY



1O0-1AD o [1F+0 /1 oxlosd | YY W | O3l pl (83598 LiigeT 9 m s pale

ORI H N9

5ol s s laplial ;o siedisn (65,5liS 0je 50 Jled 555 5 GLulid )5 (o Jols (gl ool g)lel ansl
Oloslo colnl (abimss; sl 6350 plosl «309L88 gy 5 (el «Dlaizd Glajles 988 (L2l el losls wiile)
ol slas! Gl cwl (sl soslys misi lojlu ioran ¢ SULS Laas losle o)t Solopsel g b &l
gl 53 olas cSls 5l 610,55 g (ol )5 Jlam) dlass mhaw «olid g9 zen (plo)lne ol » A5
Glaylse wlal 5 laleile pl o HLSI slawd el 48,5 & a0 diadigr (55,5lS slag,ld a4 s lawgio
P9 sy (& A LC}W) Sl o0l o)ﬂﬁ 425 YV Tog.» adl bl jo g a0 £Y Te5.\> Olys oliwl jo 4650
5 ooy 0000 ol a5 Ll ! as il g diged )55l g (65,5l anye po b Gl SIS Jels (o)l axdl>
analz 5l G5 onl e 0l 092y oldliaz o5g cnl o Sl gl yslieS 5 oo BT slax Bads b )led 6l paseie

30,5 solitul Lael Gl 51y diedon (6,8 diges g, 5l g o 48,5 a0 € aseinl )Ll
@ a5 b o oolatwl (NIQ) laas oS olaws @) aiges slacl slows Cons by, 5 iy 5LS 8 90 diges o> Cpumnd Sl
Len g (659,99 ol oad (3,155 ) a Ve Jole (Jackson, 2003) 5S> bwg solpion Coms JBlas aS]
Coble Ggles 4 azgi b .auo,5 0,905 ,a5 FFe LS 0,90 diged po> JBlo cdaliconyy 4355 FF olows 4 a>g5 L g VY
B 09,5 )3 A (el Az O j90 4 05,5 58 (Sl xS Hsed By, (B NRFENL 09,5 90 A (o yiwd Ll il
Soe sglojle g ol a4y axxlie b jelaie oy tal colatnl wiedan (5, S diges g, 3 (lolid )5 5 )l pnoe Jolss
Ol398S 5 Gl BT Jald pgo 05, 10 03,5 el 45 TV 09,5 al (6l Bup igad > ad w95 BT oo o
bl oty ol 8l g ol eoliiwl iedon (g S diged g, 5l omsy 0010 oL 35 5 (5 Lol Anel> o rrel Juo &
A:..); &)""‘"‘” )-‘U Y- 05; &))‘ 6‘;; RV 4.954.: o~ AW uL?L.u‘ ULT LY) ‘;..;J.M.m) 9 g}""‘bﬁj"’ 4 3959 LsL(b)L..x.c u,ul...u‘
I oliabl 5 oooguly o 5 by poline ok 48,5 15 50 45 FE- ggame 5 gy s aiged x> il
Cowt 05,5 10 455 jeb 4y €505 w395 09,5 90,0 sl FA0 l‘ﬁw VFaF Jlo 5o cBu diged g 4 ol
Ol o deliion ;n YV 5 ol s el ;o delicon YA (loe ool 51 aS 0l &y 598 dliciws 5y FYA (Lol IS ¢ oyl 55 00)

5 Ol ALY pgo 09,8 50 b (syslaez 09,5 cnl 5l JoB hB g oud JooSS dnlidiw  YIY ccules ;0 05 @95 5,4l
d,5 1,8 Jdotiga 1o 9590 yre g 00l oSS delidion y YA law (] 5l aS 0us )3 m g8 asliien p YV 55 () )sles
Slasin ;.,é)f )‘)5 oolawl Sy90 w&s).v ‘51'.@‘) J.».L?u )99 6)51&0 05; 99 )l DMM A.AL».M..M)).; Yo Egoo 4O

Wdoldow p 23395 § LAmmasds 0950 ‘6)"".‘— axols> Wlasin - Jouo

Jo8 LG baoliiow p 6[&84.0[3.&.«:).; Aigod e O)sTﬁ )
. . . . Pmas (9 ) aib
(ool o) X TRTY RV Y dazol>

Y 1A Ty ‘ 9. Ollid )5 5 Gl pae
(Aesun)
Canlilio pus ANy

YA vy v e el 9 O
(dodan) Olyyslas

¥o- 0 ff- - = U5 gex

oy 00ls oL 59> g pas fdo 4y

Il lpredy alid py 5lehoghy ol o ool (phalomm(iragi (Uby) 9 Cuale i 5l g (o) wdan i 5l gl 0l
sl Shy Jolis Jsl jiduw w8 Shb idu g0 0 dslidwy opl ool sad solatul lessls (gy5ls 5 Lol

\PA



Ry SBGHILE by 10 Sl Jolge (wy g tall HIKATl) Olgisd wadigd (S5 9Lis”

loasS ol pgo 25 5 I Al 5 EHeans g (e Jol Cupndy otz aiile Buimogaly (I bione
slazys @y o 5l gy Gioies @ly (izeen ol 00l G Y Jguz )0 o] Sl o col Ghaghy aass
A 48,5 0 (hblge SalS uiiblye e s (5,15 eppilie cpillins SLalS) &S

Gilwdde s, g e g SMANPLS3 |l38le 5 5l eoliwl b saiss glans slaools Julodsds o sl 53 oL
Sl sblie Jds a0 Uiy, opl obsl el ool plesl (PLS-SEM) Sy Sl JBlas 0,5g, b g tisle &Yolee
ol A&y O)j90 iged @2 A S fieS Corwlbus g osls 35 Jlo i 4 L5 pas alex

Aol o (e G o5 oS 5 -Y Jauar

s 455 olass o i o,

Lietal (2023) ,Sen 5 J GfED,

Erekalo et al l)5e0 4 45| cloizl slo i

(2025)

OF) ohler g L g

Sharma et al ./, Sen 4 Lo)lo oSl il
(2025)

ou3 Sl (5,8, J 8 sl Ll \

“ 1t - -t

Erekalo et al ) 5ea 4 45| Y
(2025)

Yoon et al ) Kea g g N C Sgtd Jalge Y
(2020) e

Lin etal (2016) .52 4 J Y oSyl gblse

&5k

Omigie et al Koo 5 Kol

Yoon et | Kea 5 oyp (2015) i yi) Ay g i '
i Gl s Jelse ¥

al (2020) IR

Erekalo et al ) 5ee 4 55| Y

a0 ST ol sl VJW ¥
(2025) ’

Lietal (2023) ,Sen 5 J I 0055150l (satadgu I\

Pillai and  gblyes 5 (b Y
Sivathanu (2020)
Erekalo et al ) 5ea 4 45|
(2025)

Sodish 5008 Sla)glid Bndy & Cond GBS F

Sivathanu (2018) 4lslg. Y
Pillai and bl 5 Do
Sivathanu (2020) aish (65,3laS slos yolid Shpdy sad Y
Erekalo et al Ko 4 45
(2025)

basily
Sl 00 o0ls QLA-MJ Y Jj..\} B ulf.\...b&cwl.: GDLH»W Lng‘;)Jﬁ J».L?U 9 4.:).7u
St Jelos

ool (g yaanl-85 5 sadsS yg05] 5l iegh gl yuiie 4 bgsye loodls msi og Jloy oy jekiieds 8,k
03 Jboy p oo o903l Jhe (58 il o100 las mhaw 5l 555 (SIQ) (5 )ls e graw Azl (g3l cnl jo 0l

159



1O0-1AD o [1F+0 /1 oxlosd | YY W | O3l pl (83598 LiigeT 9 m s pale

Jloyi e odls w595 9 00l 0 oo (B,8 il < /20 | 35S (5 ol mhaw a5 S50 10 Ll wed o RV ERTISS S &9

¥ Jgax 0 B penbGBg SalsS 9aj] (29,5 i H0,05 n Jbog @is 3 Sieei e piie 4 bgiye slassls

oozl sslibcwrs s SHe-Y Jous

ol 005 81|

C-ST) A‘b'f.‘b )'.”"”"‘
Y\/§ 355
YA/ Sy
YVIY 5,5 ]
Job consy
YY/A Jabe
a/s AU
vEIY ¥1-¥f-
fO/Y 18- o
/e N
VY oo
Y/f Skl
YA/ s s e
YY/ ol ol s
0OIY G55
VYIA 05l S
YVIY [
YY/a T &5 ails e
Y\V/F VFY-
VEIO Yool s
Bgi ool — B9 ) 9055 (39031 i —F Jgur
P Bl prol = B9 )5 g0lgS byt
090 amei -
&slobae mdaw ool
o9 Jboy b o, ey RN ilsily, Jalse
oo Jbs 2589, N> SARE 63l3 Jaloe
oo Jles 229, si=e> [eVY St 2y Jelge
oo Jls 22, o> AR 50,3l Saiadges
oo Jby B89, N> SAhits 005 ST ol soliznl Edggns
oo Jley 2809, leeN> “NYA Sadisd (55)5LaS Sl sl (hndy a4 S (55
oo Jbyi 2589, N> SNY- Aledgn (65y9liS (slacsyslis b pdy aab

5 5ol Jow oS 4 g sl oads soliiwl (g sl SVolae (ilooe g, 5l (g ool 5o s lel s g
ST (el eiin 5 ((9250) ola e (lan L (SigSr (6,e531a Jta T8, 5 oy 850 (6L Joo
ol S oy Gl bLijl 5 Juls camslis g bl Juw ((blie jo i o asein |, (cadosnlic)
aS oo eolawl (_g).jo)‘..b‘ JM U’“")‘)" o ‘5‘).‘ d.l...?u 6L¢:)Lum ‘J&ﬁ)" L)"‘ e (\f’\ gu‘)&o& 9 ‘5)5_» \)‘).s)im.c)
ool gligyS Sl o 5 (o5 bl S bl PS50 Grizmen 5 1515 sy 5 1Sen s, oile sy Jols
Aloads &3l Ao & g0 0 dalsl Jo (6,630 g (65 05lasl sla Jow s >g,>

\V-.



Ry SBGHILE by 10 Sl Jolge (wy g tall HIKATl) Olgisd wadigd (S5 9Lis”

Pl GRooh 5l Jol> @l oog sbeisl BB g Coro (el jshaieas (g pSosll Jue (o)l i S o3l Joe
or 5 S Jae @) 589 2l e 5 GRean (Batld) SYlsw ele )L il o 2l Gl 5o Sl Coeal
Oipohy abiiesyy 2Ll s ojle sy 2l Sl S bl s ElisS Gl cays (ele gl IS e )3
5 IV e 1T Vb Gt A cl e oS 2bb 9 Elie)S Wl (hele L el o gllae jlade el oads eolin
oy shle o)l jlade cssolis O Jgaz o caddll)] polie dA . (VF) (cwplas is g (S Vo) ail -/
layeie ogllae (bl ewimopli 5 oS5 bl 5 ElisyS G cupe @l ()b il g col 3T pite s2 (sl

RET

ol Fial (ul)ly (eSiles Jlme 51 p2lo agh 5o Sl oald 37 Jga 0 1515 5 [Sen 2y, s 58 Som
585 o)t g5 sl b ojle Sy Siarad e 4 jlaxe el sl 0 oslitol | San s, skiieds (AVE)
Ol Jlre sl gl jlader a5 S5 cpleenlply ol e 53 Biln adl ey ( Sen (ol 4z 58 8 S
oolatwl S )¥=J5)98 slone 5118y (2ls; (owin Sz el J1E0 7 oo po ol 10 (VL b endigl Bl el
el ol plo b ojlo T bl )l b auslia ;0 355 slaasli b ojle o bLs )l gliae ;S5 Jijs8 jlne .ol ond
Sl ;5 a5 (1555 (slo ate eadigl Sl (uilly (eSile yi lade ST 45 00,5 e S Sjppe nl 4 b
S o fle Sy Co 5 ) Sl G (Shon e I S ap wlatd 518 G Sle (ol Slad s v 5e
181y lyy eaims (las 7 Jssa nlple (VF) (guplas pis g (Sl Yae) Conl Collas 1515 (2lg; (3L

RSV ESVES ST |29

bl g oslw gy @l -0 Jyua

57 bl e W el sk 495 e
|
/4Y. <1AYA - L'/LAF
bl
JAYY OF e ) e diadion (655l (slacs j3lidl 5 5lid sblie w15 00 SE (e )
| R
“ASA JIAYY = : ‘ ‘ s
“IAF oS 31 ) align (5,5LS (slas,gkd a5l (65950 05 o0 55 (e &k,
< IAOY sl 005] drsgs Wg, Ky Aadigr (55,9l (5,9l @S o S (e Y
VAF Aadsn (55,5liS (glacsyglid b oged | Logas s (o 4 & 3 5las ¥
S oo oolazul
. GookiS slog,0ld b ooguds 3l oolaiwl 4y pladl 55 e Sl o 5 yelaS 0
IAFA VoY Aandiedn sllwis
e G yslid b gt 5l b a5 WS o aul s e (0 gl A (g0l )8 F clezx!
oS oalaiul diedign (65 ,9liS
. b ooged 5l il ope a5 aiS o S w0l b5l cpe lp playks 4T gol 8 LY
5 ool wiadisn (55,5laS (slacs ks
<A ol |y diadign (5,5lhS (6 yslidloged 5y (ojlsoolsy blgi cye A s
193LaS (5 olidlogeds Ky a5 s livabsl wiudls (Kiwy pogs 4 SLlS 514
JAYA YAy VYV B9 S9og O © RIS G o5 A 5 63,
RJUIPE ST L PIRVONVY
. NER
“IAR e Jl0,9% 2 (55,988 slacilad ploxil gl p3¥ Sloj 5 (Jo glis Sl e N
JAYE ol 60T s g (555U (clirsy3bid 5l ookizsl ) )
NV
“IAAY -vaq <IABO ol (2l Aadgh (65y3liS slags sl 5l ool A Y .y
o ST
-IA%D el 35 e Aty (55,5l (glogs,3is 5l ookl N Y ’

NA



1O0-1AD o [1F+0 /1 oxlosd | YY W | O3l pl (83598 LiigeT 9 m s pale

O Jous aslol
eSF bl e GWT ele b wg ko
|
.Y <3 - Ja?;.
6)9“-"
e 59S &S Shgy b diadish (55)0liS slacg sl oS p sl (ol 2 e N
Syl Csllas iS5 ol _
-IAVF AT ' . ‘ . M
e 5908 glp o (Slaal b aielign (65,5iS (slas,gkd a5 eyl (nl p e VO
REOW I g WP VLI
o el S logais 4 1, ()l Sldas vad o el 5,9liS 4 Atelign as,ie N
<[AOF AlSy oo dgue |y Dldes CulS diedign ac) e Sloas | eslatul VY
Ll 3 | 1 b ams o 4Kl 5,0liS 4 dialigd dcyje 3l solaiwl VA
e &0 1 P 29 s® A ] 2 6P o0 ) .
<[AVY VNAN <IAYF e S o
V-
<IMY A2 0 Sl ) gaaz slacis B diedisn ac) e 5l ool N
e Iy 5 g S (550,00 w23 o0 Sl ,gliS ) aialige ac)ie 3l oolail Y-
KTt
Ity The g A e 5OS 1) b opo) diedsn (6h,0leS slas,gld Y)Y
A2 oo il (6 pdaass
) Ll;
-vaa AIVYA JIAYD a3 lS 1) sl (555 iz 30 155 o diadigh (55,5 (cls 5lid YY i; ‘
. ) ) ° N
U el 00205 (Sl (559000 Wlgi oo dintisn (55508 slasyolid YT
WS ggradye Gl 40 g WSy
|
“JAY “IA$ - “L'if
Sl
— GoleS s ygld L IS (Copml a4 gwywd) olpen il l eolaiul YF
S (o Jotd (2P HE e 4] dieiigr
A Gk 3l a0 leosls g aiedisr (6),9liS 4 by e leMl ‘5)51@? BRI
AR VAP PR oA o‘),g.tb w).....n‘ A oy
vy STl siedsn 58S o VB L iluad 5 S8 Pl o Sog SLYE i
Prese od 6l g ol ea grolKiws
oy b aedogn (55,0laS slaosls Jilod g as)e Copae a4 bgiye jeal ploxl LYY
PRSP od o‘;.o.(b w),u." S5
JASY Elo (e Sz (65y3laS laglejls sl 1y Calos jf palise JISCAl 2dgs VA
S o oil3 Sradh
|, siadion )50 o b sl iienl 5 &8 lallas @W‘”‘:L : Slacente
o O 6 o vt 3 S ) > S 8 yCdgd .
Jaea hD- gy e Bl e lacisel 5 B0 52,90 @y Gub 3l s e
NS o (B985 s
. . - .- 5
AVE GiskaS slaglejle sly 65,5laS Sl edbl e glaosgyy 5l cdgs Y
Sy S50l ol wadsn 5505 slagsld sSh S ek Al p e TV
<[AYQ Oy ez Lol dels 5,0liS gl g,qlid | oS aS mygb ol o e Y
ey A ol o 92 (55,585 (sl 3kd J ;S oS p sl cnl 2 e e
Ol siadisn (55,588 slasygkid jl ool og Sy a5 gl cul (e XY
“IABY oSl

gy J2le>

\VYY



Ry SBGHILE by 10 Sl Jolge (wy g tall HIKATl) Olgisd wadigd (S5 9Lis”

O Jous aslol
S F bl glies Wl e b «95 o
/SN oo Gl golaidl ool wile oo diedien (55,0lS slacs,glid YF
o[Ne FIST-Y wljsl ‘) (Js.am) oo)'b M‘?“«S“ Saligd Lg)‘)jl..i'.f ‘_ngLg)jL;é AYA
QN4 Al Sgus Cuato 4y Wilg o Nialied (63,0liS (sl ,0ld YF
, . (Giedges
/A <JAAA 5 &5l g 0ols mals ) IS (69,9 wiilgi oo dielign (53,0laS slags sl YV
</ARQ ] oSl
S 0y ) (S0 (95
ATY oalS 1) 565 5 1SSl (Ol B pan il o diaiign (55,9liS (slacs slis YA
RESE- N}
N As 29> ol (63,8LaS (gl align (55,0liS slos gl YA s &)’”Ji‘
“IAVY 1 50l; sblie 55,0L8S sl wedign (55,sliS lags,gld B GEnd 4
+AYY AV aly (o5 Gyl Seog oanl 1 (55,5L88 55 diedse (55588 (slags,sld FY slags sl
-avs D9l s5laS
g
/AP o5 56Ty atadion (6559laS (5ysld b oguds S5 ooy uad e FY 50y auab
IAs$ vy -/vaa o5 eolil (6 59ld b ogeis o 5l oansT Jlo iy Jgbo j0 pls auad e TV (slacs sl
R o5 ool (5,5l b 0 5| S35 oyl jo @35 o (res lite psboas e FF (5558
PRI

15 g el ST 5 050 slapeiie Jolis Joe cypl amd e a5l,) elS sz by iogly Jow B oyl s bsle Jo
0,5 cpl 5o st o e 0l o g s ol o (rizmen el 00l paw i olSsl (6 S0l Jae S JB
iloads ool yisled

Sz g Db G e JSilo oy lea b s ol oS bl ogei lo Glgiee ¥ o)l Judow b bl s
bl )l Giegiy oleds slosite o ¥ o)lS5 Geb ol #1521 G (500 55 ol e 5 Sl Gleiy it 59 o 3T
ol ole sl )b ssmsylis (uml dole Jdo) by 9 01 sla e o olael ¥ 6,55 j0 5 1o 5925 o>
O wulye Sby 58 ol Ul slacl g v g0 lid 1) e colpo Hlein layie o Slael opl 1 ogdle
el 15950 Oley sl st

e 5 [l e & sy Jao 235 B 0)l55 5 sy

b sololine olpon & (taghy Jus 5l 5085 (29,5 4 pl3l e alpd oled 4 (oogbe Joo (295 (B 5l aw
G e o bt (o alaily Ao ln ke s laline Slael 08 18 a2 8550 o s (5 l0line B 098 oo
s b ol a0 5 Wojle oy alal, Coro Wil yiig VA8 5l slael ol lade a5 50, el o kLo
sl ko 6l yn sl i 0 0,55 W sl ilies linabo] zghans 4o iyl

L 028 )5 518 0l 0,90 bars 3 alos ol 4 4z g5 b ool 00 IV Jgu 55 gl sloans b (gl gl
sl a3y 513 VA8 Sl s 51 5 T oylel pyolie g 0051 Cortie ymms 5 yolie a5

Ot o pd a3l 5l e Jgaa Gl Beb sl oad ools LIS A Jgux 3 Jae (35l sla Sl 4 by ye polie i o U5 551
oo i 150 sleme ol 00 s0lizul (5,3l E¥sles gl e 6, le Jos 5 (g pSoshl Jow (0,5 ate Hskiteds

it polie sl SO jlade Glareay /Y g VY 1A lade dw 8,18 o I55g,0 pakie S 15g ke S &S Caws Sl
)50 5 Sl e S (o0 e ) Jbe (s )88 (g8l (et (uiren el 0l (atiie (reaed oy S35 9 Lawgie
1y YD g o IVO /oY jlade dw (598 5 Jawgin wars glacad gl ot 5 4 59,0 lrojle Cam Joe Sauten D08 Dl
Sla e oS ) i w3 e o | o e ol coshlae gl A s g 0l 5 O+ ol e 5 5200) €,5 b

s CIYs (Sl (asls 4y aS 0,5 oS pasls ) Glgioe PLS b5, 1o (6,505

\YY



l9z9y poke

&

IR

100-1AD o 1F<0 /) ool [ YY ol | Ol gl (539Lis”

SySoilil Jue 1)515 9 1,8%0n (2ls) 255l -F Jgue

AV T FoEED ;S gmE(S) wboere Av4/- Yod/e bAQ/ - AVQ/e AGO/e AAQ/ Ad4/ \YQ/ Ad4/ PR AAg) A9/ <A AV
wéorore

A T80 e R e e (s QLA AV4/ S\Q/ AV4/e QA4 bAS/ PAVIE Q-4 AVAL Ad4l Avg/ AYQ/ VbV

L\ mEeered of | oo Abdle ABe YYRe AAQ/e VAT WO+ AR V9 RIVEUIR Adle AV

-\ D e (o e AOA/- Qe A4l Vedle 408e AAGIe Y48le W WASle ACAl “AV/-

v e eS < ofpn V4AI - “AS/ S\Q/ AQQ/e A/ PR AbQ/ QAQ/- Ad4/- AAY/ -

y el by irrlen bedle QA4 439/ VA4le A\AL 4v4/- SYAl© %A VA

A RS o oo YAQ/- W\dle QAQ/- 4A0/- 4ARIe AAD/ Vbl 4Nl

PRshokuned QS A4 SAQL AR Lyl \QA/ LAY/

g s LAA/ VASl- AYQIe 4AA- 4eVie AV

& e ef oo AVAM 0Age AN AWM AV

A S0 e S e M AYQ) A0 AAVIe

A eafas (S AVOIe SASIe ~AAl-

U (e QA A4V

2320 INY \ A A 4 0 4 A v b .\ " f\ Al

\YY



a1
a2

a3

qle

Q20

—=7

ql

a2

q10

ai2

qla

als

i
11

\
0.830_
*$—0.854 .
le—os16
0814
* o702
—

> ¥—os10

PP SBGHILE by 10 Sl Jolas (w g ialul HIAT) Olgicd wndbgd (559Ls”

slis; oS

f b3
89

&

0.231
0876 0899 os33

¢

Sl Jss

L)

o1 Il O3 o Sipl

3

$—0.547
l¢—o835
0860

s Siplsbize

0.783

0.752

:
]

S i) @ e a3
- 0.906 isjlistusy; Jolse

Gl
HE

£

: é

12

E‘

(i

§

¢

Vt_
&
a
1
£
%
?E
¢
t
Y
<
&
K}
%

ks e Ss

P

a36 a37 q38

3.112
50740 76493 36504

%
‘5
A X

o1 Sip1 S

»

54320~
40.195 26.414—p Q43
37.530 e

R
Sla ssls Liyds Spslas sla
Aiedos wyslas liesea

.

sasb S151 bz

30.560 42.1%‘

pa

q32 q33

82038 28464

\q34 \ Q35

= 3.
52355

|
Tk
LBEE
gtk
8
o
8

i i) @ a3
99.461 (sylistasy; Jolsc

68.141

Rt
83

hle> sle Cuslew
Salss

t gyloban ol ps ol ot 4y Jowo (29,5 -0 o)

VO



1O0-1AD o [1F+0 /1 oxlosd | YY W | O3l pl (83598 LiigeT 9 m s pale

Laws ¥ bl -V Jouor

Az tewye e ) > awd b
68, S sletxl slajlrn (o), 4K by, e Hi
s Y/f-q CIY¥Y SiyslaS (slocs sl 51 o STl oslid cggm » (005 STl S 5 osicSTol

(SISl o e S i

Gy i bzl glajlun )k, (550 glaly, Jelse tH2

AW AT, SIYED 39S slag )yl 5l et S|l (gaedgu » (00 STl A 5 eadiST ol
S5l loline ¢ Catia il aradisn

oolatul g p (00 SThol shlse 5 (cows Cujo 6,5 5le) (5 98 Jelge tH3

ol K AR :
5l lolise g e 30 dieligr (65,9l (sl sl 5l e ST ol
. e s, (e STsl bl s Caye 5,85 Ls Jolge tHa
b Yera Ve SS9 lsble s ool ek L) s Jolse
Wl lolies g cute 3U aiadign (65,0liS slag,5ls 5l oulsST ol
ol OIVFA IFAY Joline 5 cotte il aietign (65,0leS slacs,glis 5 eaiSTyol oolitul Cgge
Ayl
. y (Cdgs bl bbcwlaw ¢ SOl @ 2wd) gty Jelse tHe
N N oy 2 (e Rl slaclen s cifnl @ i) Gl Jelse
W5l Jloliae g Cudie 53U dieligr (65,5l sl ,5lid 1 ouisSTyol (guien g
. B ol (15,55 p ddedd 10LaS el g yqld 5l soisST ol soliiwl cdopwiH7
b /3-8 .08 el PN 92 S))9 S f)s ) p) 5&*’ '
Sl jloline 5 Cute 3l dialise (65 )5laS slasysld indy
. B Cad 5,5 p dked 555laS slog,sld 5l eai STl caesswiHs
b . veq 2 S (55 559 6 6)5. ) P& 3*‘ ‘
4l ol g e ,5U dedign (65,5laS sla s ,0ld i pdy
. s, 0ls [hpd dad p died 55l o gl b pds 4 5,55 tHo
b FAAY hes S sts ry 2 9 SIS SRS, Ry & PN

3yl laline g cute 35U atedign (s5,5laS

20l 30,5 (o0 (e 093 bl e ol Jawgi (SV15) Lo)lne (600 ek Sl e 4z 45 0SS (oo Gl Hpie slene
Jeaz (plpls (VF v LK 5 g2d0) cnl (5,8 05l08l Jow Joud BB 5 cawlin cutS saipo )lis als ol cue
55 B sl e 65eFo3l Jo celin CoinS Sl 45wl o yLis SMArtPLS |l33la 5 awss |y oo iyl (ozg,5 oA
alex 3l lade aw el ool solawl (GOF) (il 298 (azlis 5l Jaw (IS5 il jekaiedy gl cpl jo a5 cul
i oarls ol e 4z e g ol oid B yme GOF (slpy (558 5 bawsie wiond jolie (lsicas +/¥F o +/V0 oo/+ )
a2 oo Ol |y ey cnl Jlaie A Jgaz ol pliy 0)0s J18 sllas v s Jae T (S (3310 457 0503 ol s 05L
Slooals Jao LIS il ol sshiets Koo s3e 3l el /PR ko b Jte sVl ©,08 sammoplis an s
a8l alols [gizs (RMS Theta) cleye oSl 4y, (SRMR) ouilandl Slasye poo aia, uflos Jolis il
3 ol @ g anwle (NFI) jlrs wnls azLs g (Chi-square/df) oaizMol 5 a e (dg) 50555 alold ((dyps)
5 oadosmlin cla Siured e ol ol @l ke Olseds SRMR asls ol ond ) & Jsux
Wang et al., Hu & Bentler, 1999 \¥+Y wol; Jg 5 >b>) o Ll (/- A 55 (spds aliw] b) oo sjlo Jow
wlids 5 () WS GO (VL g o/ wliwl L) Jue (33l CoieS (o sl NFI (a3li ppizean (2019;
Liomiw Cgz 55 RMS Theta LasLs (Wang et al., 2019 6§+ ¥ ] (San g szlops 1 F+Y ), Kan 5 soalal 1V F- Y
e 5 6,olb) 958 o (A Collae ()T sl N I RS polie 4 wl B S S U5k sladas (5l ol
Ss5l Gl5 asls 5 alols 5y e slaasli 5l el s odle (Wang et al., 2019 ¥+ Y (ol Kon 5 sgakal ) ¥
(dyrs) w8l Aol jgime asls doazil lul ol oud @) @ Jsaz 5o ooyl gl a8 o oolinul onslxa
S8 10 5 i edgamme o ke g, 45 a acule +JFAF L il (dg) (Supost; alols asly 5 /22 L

\V#



Ry SBGHILE by 10 Sl Jolge (wy g tall HIKATl) Olgisd wadigd (S5 9Lis”

o) ol salioanlice slaosls g (6, ka5 Jow (yu slobne M| 0529 pac o Jow Cgllae (o3l eaumsjlis aS wi)ls
wa>le ke «opl pegdle (Wang et al., 2019 A\ Y ()], Ken g (ggaka VTV wolj Jg g ol VFe) () SKen
ColaS WEe g ojle 13 (V51 2eS) olailbinl o3l jo aS al 5,158 VYSY L Lly (Chi-square/df) coizdol S & 50

OFY ), Ken g gzilop

oS lw Joo il p s sl —A Jgux

S S (IR el (Sigl ald ey oo

ol
DAAR - - ebiilyy Jolse
1P IS AN 6k, 5,5
- 10¥F SARIN AL sloiz! slalxin
<18V -/f7f AR oxis STyl 6,b8, s
<YV <[OY - <[YAY 03 iSTHol &dl
IAY- - - (55515 Jelse
- I#NF < [OYY <IYYY &85k

544 < IYA# <1OA- <[AYD PRGN
QAAS! <IYEY <12V oSl sblse
LY . - Glop; Jolse
<IYA- SAitdd <IAYY 6] A o i
- I£5Y < [OAY <[AY - dgo suler slacilw
-15Y4 IfY# JAK 00 S ol oolawl cdgpus
<10 <IYVO <[£Y) 03 STl (saad g
(VY RARAl “1BY- Selign (65,5LS sl ;5ld Sy A S A,
- 1F5Y AR AL Ahadigh (65,5LaS (sl s ,ald i pdy duad

7808 Gloebl o3l YL > b Juto Gl s AL dumlio -4 Jgur

Al 788 lopebl 03l sYb o> oodbammsle yldio ele oo 93l sl lame
e <-I+A [+ SRMR 0 il oilendl Slay yo uSilio Ay
> <Y A RMS Theta Slayo 0eSilbos (i) Ay, (a3 ls
o > [0 -/24y dyrs ol alols jgiome el
e >0 -[FA¥ dg S35 alold asls
e <v VIYEY Chi-square/df oMol S5 @ope Ll
N >- -1 NFI e s ezl

Chi-square=1104.065, df=889

W oloslian 9 (8 5 axas

el 5l oaal Cews @y gl b plowl diedisn (65)5L8S slacs sl pdy » e Jelse suyn Baa b ol raghy
colin 5 T L 15)5LaS 5 (65)5La8 03 (e v B s 0,8 Sl |y gy Sled b g castie Joko dlaosls
ol walol ;5 A 311 Aiadion (65)5liS (glacsslid Lb iy sliol) o 6 iy Slarass Al e Lelse ol 5l IS

el o Julos US54 g Olod b ge)]

\YY



1O0-1AD o [1F+0 /1 oxlosd | YY W | O3l pl (83598 LiigeT 9 m s pale

Sl )...:L OMJ‘)Q‘ (G009 g oolaiul VJ}Q,\.J » ‘5._>L..m.s|5) LJ.Q‘B.C als ul.ma U“'Qﬁ)) P9 9 Cwnss 4....0)3 e or C)Lu
S ygld sl g oy 4 Cend gl cutle Qb3 Sl a8 ol slaS cute k8, (AS5 ele il lolixs
5 ougale sloylad slonl b g 5o (sloog,S ol 5 es (5,50l Bob 5 (elaiz! ol Jule lajon 350 00 yicsss
O hpdy o sleixl sl haas 4y hles b iy g eolgils clylas 51 ciils py aS oo o594y cainly Saiedsuw g
Cosdi b el Ghpds (goledo b cagun 31 ol5,0LlaS SThol oS wSaie i 0als STl (6,8, ]S Jele oS L)
3 solawl codlad Se> SS9, 05Kl SO lgredy casSThol A colys 5o a0 Ul g laluwe ) 095 5 )5l
Stadge g Sy STol o ploxl sl (S e Slaieas wa e g 1) 25w gl 5 0 e wlis 0l
Joe 5,8, sad gl o5l i Olgieds g o oo 0gle Foglhae 5 Sld> ailyd opl s L2 go il 3l 1) eolatl
5 (Huttel et al., 2022) -)|,Ken 5 Fsa (VF-V) 2lald Yoo 5 (5,5 o5 ,Kue sboyingh gl b js5de adl .0uS oo
o bus coie 3G (Huttel et al., 2022) o Ken 5 Jign <ol 55l (Sharma et al., 2025) | Kon o Lo,Lo
a5 Wilodgw; el cpl a5 055 g 0 (VFY) (2LlE Yoo g (5,55 ol5 ,Kus ailes,S ol I ot wad  cloxl
=l oyl cuie 3l e Sldbl (6,5l oas STyl satesgw g oolitul Cdggw p el S35 5 ad slalein
Hly Gpdy g9 6,8, wal bl SOl 6030l as el ol 1 S (Sharma et al., 2025) o) Kan ¢ Loyl iaghs
0Tyl ooliiw] Egpms p 5 litily, Jolge ot 15l ool b bLs,l o o)ls coie il SSod loss 5 oY game
HLasl oS 55 a5 slailely anlyd g 6 )l8 Laly Sole p dee slaolS,l5 6,155 0 b caslico (55,3LeS 059> )l oo
Gl g goptem OlosleS” o w2 ol B9dd cleion waz 1) 0y0)g; ooliinl Sgpw oS Cudlse slagbisls
Sl 1y (5598 51 5e eslizal 5 siluosly Ulst 4 wms e pliebl (1550lsS 4 s 53 5 @ 5 Sty
Woed 5 g oals Lol 1) 603de g GA) e colaiul e Sadie 055550 5 Dlds (60,5 loa o ol puiren
005 ST,0l (Gaiedgm p Sliadly, Jelse coite ;5B anl slinl) 10 K8 Sgm 5l s o L2alS 1 sas STl (s g
5 Jyaze Gl 5l cue Glaosls 5 aloyw Sk ladels Slid jebay 098 0 arosi (55)0laS 0j9> (lnoe 4
23 ilod,S" S L 5lid (il 51 B850 ()5,5LiS 45T (55000 5 (gele gl (10,5 iz aino W) baasyse talS
4 3lwosly 5 oup (paass oy5lin 5 (690 00 53l ST (6l 5 Bes Sl el Ll WS oo Cagi | gatedgs &
|y b s, wiilgs gn s 55l cnl 4l 05T iz S 50 1) ()5l (oaly 05,1 b S o e 5 p5lS
2,5 alyr Ll SeS saesgw 5l S S He 4 s (ilidl was sla s a1l g L pdle (g yials 5L
Ll oasiSTyol (gutasges g ooliil Csges 555518 Jolse (B (Ao (io%y p)lez 5 g 4005 93] el 2
cel ()l)sliS dgzge slajli 5 ladys, doiyl b (5y0ks o,B 5l Jele a5 casline cpay a8l (pl 0)ls S92y Cule
onl ol asls oYL Solen 5 05,5 )18 o] Jad 5,15 sloegeds g Slo i oyl 50 las,gld cpl 45 09 o
Iy 35290 slals a5 1> caiS o Cugd 5 |, Ol Goied g paizmad g odld iol38l | soliiwl cggaw S0 YU Slgrer
S92 g0 S0 Rl 4 Cond (6)9ld o (65 550 lire (oo oo sle (uizmen Sili oo Bib (65 S5e j5bas
(690 e siel LT3l 50 1) 65 ol ol5yslieS amym ol ead STl caiedgm § gt g (semiios G a]
‘_g)de U"‘ ‘).') ‘..\Jl)u,_a U’““"‘)‘e| ).u o..wal)ol (G099 ;,J}er.u s J)é ).u..u.: Lb:\.u).&b uﬂ.&bls l; uym w&..s
ol sl jsboay s oo )8 53l Cov 3 1) (Saezm S0 o5 wsdiee (A Josllae 5 gasllS (el plgiea
(203 Sg 9 s talS e ioli8l ale gl o Joli 1) (555l8 5l Uil 5 g0 Codte gl aS cas STl sblse
g youie oSl ¢oslaiwl BB Ly a5 1) sedign (65,0l slag,gld ol ,5lis 09l co el sl Lol o (5,5L8 a4 Conis
5 e OVF+T) (i Vso g (5)95 ol Sne Aoyl @l b )5l j5e 4l ailo 095 lacudlad ol jased;)

YA



Ry SBGHILE by 10 Sl Jolge (wy g tall HIKATl) Olgisd wadigd (S5 9Lis”

Pillai ) ¢illgew 5 D s zuls .wl (Pooja et al., 2025) |, Ken 5 >3 ¢ (Pillai & Sivathanu, 2020) ¢bls.w
Sl 052y Cudte bl )l sLodl Copnl 6,0ld Bads 5 o Soje Gw &S il cpl 1 Sl (& Sivathanu, 2020
OMJ‘)Q‘ (G0 dgm g oolazul V‘-‘B-ér“ x» ‘5.......4 o g Ls)lf)Lw gJ.,QLC M‘cé; u\...)L (\f’\“) k5‘>l.a.13 Y}n 9 d)y Q‘)J)im.c
Slosls ylis 55 95 imgh ,o (PoOja et al., 2025) 5o g Lrgy w,ls Jloline 5 cuie 73l jws ledbl (g 5lis
Coa 3B ol b b)) o o)l jloline 58T azS (6598 Ghndy 2 o Suie 9 6L gzen (5y9lid Jelse
Iy dedigr sbo s, 5lid Bl 0gd oo drogd (65,0l ol e 4 wahSTHol (saiedgw 5 oolaiwl Clggs (5,9l Julge
Wi el o039, Codled s j0 1) (silwosls 5 ojeel il 55 5,5laS Glaal g 415 egis b aS 0SB x5,k
S eyt ¢ cul gaw slahs, 5l goole g Sas e sy0l8 LIS a5 wies flis losls b (g paal sldanslis b
U’“"‘)S‘ st.‘ DB (o0 u,...:zlf ‘) QS"“"Q 59959 L uLo.Ja,.u L )Lu 9 oo; )15.)9? |) oduo ;a.qus FLERVELY A ‘) 6)5LJ
5 Bdge sladiges i Jate 5,5LiS )b 5 Jbo i & ladins (5,5l8 0,15 cenl a3 55 005 ST sl (Goiedgw
Codlad Sgun g oleoy dranie 0 H9>ad o (Blad slao,gnils leslaiul Log 005 &l 5 (glwaius alie g)l5e
WSS gy |y 65l (B, Cuje s Slkes )] 555l B ogh ools Gl aiie 5 (g00 jsboay (0ol 0 and
B 005 51,0) (gutasges 5 ool Cgtn 2 (5 )iSlop; Jalse b a0l Ghaghy i 5 ey 40058 303l el
GRS S g (g s sloan e csuls (bl cle ) Sl ol A gwtes ulul Gl ol S
318 O helas 5 e [E3lo a5 1z amo o (halS (6, Satir jbay | adedisn (55,0liS (slasslid 4 by ye
il 4 oLl s Oyl sl e @l 1) g 0a il Slal el el g 03, Joe Sk g wlad slecysgame
5 okl b Jobs 3,k 5l ol sles” Sledbl g5le o8 g G:olf] Sl bog 00,5 Casdi 1, colatwl Cdspw S0
oealS Ll Sledbl 4y pw s s b o) aizren a0 oo Giali8l 50 1) casSTHol saiesgw (5418 16Xl
Jales s 53 5 00l Gl ) Lo j3lid S i cimals 0025 0 (15,5l Cpmo S50t 5 T L o sla sl
oy geiie gl dB loolainl b cdgs oS o gl )l y5las (L8, colas jo Sl i slasl,l sle, g5l ¢ bas e
et 1y 08 iy 5 S0k wnlp Wlgioe Sl 5 Sl losed 4y ki il )l g (asal 5 Sk sl
Shoslauwl a5 awo o 1) 5ol ol ol5,0les a4 os ®ilge ialS az 5 8 il i) 5,k sl ax ogles cpl S
50 s ,5ld onl Goiesgw 5 Sggew S0 p Lowiis 055 ol a5 el 650l BB o Lol aid i slas,glid
5 9L (Kai et al., 2023) l,5Ken 5 IS «(VF-V) ZLlE Yoo 5 (5,5 o155, Ke Gidgh mulo b ,5536 4Bl 5,135
s .cwl 550 (Pooja et al., 2025) ) Sen ¢ l>gy 5 (Ma et al., 2025) I, 4 Lo (Liao et al., 2025) .l Son
o.\...u_ﬂ)é‘ (G009 g oolawl VJ}Q,..J » C,Jjb CAL@} FLN U"‘ )‘ L;L> (\f’\ﬂ) U.>La.l.9 YBA 9 6)54 o\)_»).i“& L}“‘mjf’
O 45 WAl Caws A cpl 4 095 aae jo(Kai etal, 2023) o Kas 5 S5 5l ot 13h e Sledbl g5l
sl Ul 5T (Liao et al., 2025) o, Ken 5 gl o)ls g5 coie bl Uil Sl Copae pdy g oyl
ailosls lias g5 s’ o (Ma et al., 2025) o), Se 5 Lo .ailos S ol Iy olipsless i pmdy L8y o oyl Sledlbl
Bgdon Dgme diadign Al Sl esliiul sl (oliwg; 0l55slaS GRS eeas 2 S5 Jelse 5 (S Sl A g s
256 M 6ysld ipds p cdes oles wlosls olis js 955 iaei o (POO]a et al., 2025) ol )Sen ¢ L>gy
6ystiS ol ne 4y 0as STl saiedge g oslitul Cdgges 5 5,5l ) Jelss Caie il 0l b bLS I o wo)ls lobins
Slopyisly 5 oSl b S sy QLSS Jae ise] ilye 5 g olyap il e b 95de slgning
9 ooli:.’;ul ;,J}er» W‘Q ‘(':).).w ‘_g)jrv.uo.ﬁa.i 9 A.C)}A \))S.Lo.c u,..ul.v (5‘f w}'{ay‘ kSL“'l?U 6[&0)9.?{;}‘b olJu‘ 9 MB.Q ‘_g))jl.wf
ol yor 3890 (53,50 Slallhas JLazil 5 f3,5LeS (sl (ke Slool,IS (615 2 byl pl ar Megeas b &l by i) e ol
loasszo (2al5 5 g0 SRl 5o 1) O msele @l 5 @d 1) g, Gl siloniadon slag b ) Jle calem b

DS S oS

yva



1O0-1AD o [1F+0 /1 oxlosd | YY W | O3l pl (83598 LiigeT 9 m s pale

uu).n.b u.u)in » o..\.wuj‘)é‘ G0 Ogw g oolawl ujj.e‘-u} KW L)OM u,.&j).' M 9 M.Q 4....0)5 u?ﬁ)] u.ul.w‘ »
4 a5 a5 STyol oolitul Cdgpes a5 Conl Line cpy baaidly ol 508 Jlolins 5 cuie 30 wiadisn (55 ,5LeS slacs,5lid
o )50 50 o] 55l 4 45 eais ST ol (satesgus 5 0l o)Lal (555ld (555 5 S0k Lol 3550 50 5,5lS ysls
Sgbd Sy 4 S (5,55 (0SS 5o Sl Julse 93 52 w5doe bgrye gl o Sles S50 li sl 009y
Bdkire Cyaizmen g 3l Slel eolitul 3 550l wieign (5,0liS slas,gld aijls Hob of;,5las a5 olSin aiius
@ i bl g olatel o] @i 4 laanze 2al5 b 5 SV game CuilS S (90 Uil L L5l ol
O3 S (VFY) (ks Yoo g 5,9 oI5 Kue Lidgh s .ol (Pooja et al., 2025) (|,\Kea 5 l>5 5 (Agir, 2024
Syl loline g cie il e Sl (6,5l (Bl A s 5,55 1 0nB STl (Goiesse 5 oolitul ggs a5 Cal
6)3L25 w).uh » oA.;LJI)ol (G0 dgm g sslazul “"'Iﬁ'e.’“" Slools ULW .)99' wﬁbs).: ) (Erdem &Aglr., 2024) )ﬂ 9 ‘@.1\))‘
(G0 dgw g oolazul u.]}@ru.v aS ol U] )| él} (POOJa et al., 2025) u‘)&o.m 9 L’>9.1 u“"bjj" CuLu .Q)IJ )‘QL.M fuL
Doy S Az 0 g oaub STl solaiwl Clsgus Cugdl (glp oLl loliee )....,L eSO (6,58 pds poead STl
3lloly 5 cead JLST )0 39 oo ety (63,5laS (e 4 ielign (65,0liS Slas ks pdy 4 S 50leS
(Saiign (5,9l (5,9L8 L IS 059, ¥ (5,5 0L aalp Mie) oaibosles 5 pEaals Joe (55900 sl o dlags yolid ol
PN 5 Gread slalaialy Gl g e b om0y b (sl asyie jo lee Gioled Jolis o5 wS (>l)b
S5 s wrge &Sk aS o Sl 1) (sl S35 g 6,50k et &5 55 (nl adl olpen (855 Gyl I e tes LB
Sgagr 4zl 43 g 0abi S ol Gatedgw Cughs (glp oS o bled o] 5l eolatwl 4 (g s aBle 5 laelol b ol 9laS
Dbl asl S 0gb e Sleiing (55)0laS (lnde 4 wielisn (65)liS slas sl Andy 4 Sond (555laS (5,5
(Sl 380 slapiunw diile) diadgr slacs ks 5l eolawl b oac)se 5l cidu ol j0 a5 oS el € Lisleias ) te
coolaidl ool Hhas 3l aBly glaosls w09 S Sl ogud 4 0 iSu g (000 Co poe g wiedigr sla K>
& iy Slaziel g Cuio (5,50 5,5l g 05l 00ud ugede S 4y (6,0l8 (guied g D5 so Cucl dne duslie pl 09l
S g OF Gy @

Soline LU aiadson 65,5liS lo 55l Sapdy wad 5 (5,55 G 05 (et (Ragh o 4xd b 0503 (s
2 oot G el Hl8y SO Cad 08 e b Code ol el a5 Bl bele SO plgieds (5,550l g2
bl G 5 Gedgw 1) wialign slag,sld 5l calSTyel sblse a5 Jl5,laS g o)l (5,L8; wal (5,5 S
5 o9 SlFKes Ghagh @l b5k jnge 4l ls a5l cnl 65,84 5 indy 4 st Jiled oS o
5 ol .ol (Shang et al., 2021) ), Ko ¢ Lo 5 (Asadi et al., 2018) |, Ken 5 ol (VF-Y) a8 Yqo
aad e Oledlbl (6,0ld A Cad (5,50 a5 Wl dz S ol 4 09> agh 4o (Asadi et al., 2018) ), Ken
ailes 57 culi (Shang et al., 2021) ol Kan 9 Lo (VY o >lal8 Ygo g (5,95 015 ,Kue) o)l i ).\.JTJ ol 5l eslaa!
SislsS 5 (sran Gisp Sl oslinal jo lapl el sl (cers oS Shaite 5yskd @ S Ol pliS 5SS oS
SooleS las,gld opdy jo bly dad 4 cuie 5,5 baw jshieas (Mohr & Kihl, 2021) cwl Jlus
lg. s.)}l...er.u 43‘)‘ 0.\3).:5);.)\) FLENVELY L_?‘J“" u.u).n.\.s 69.’9.“; ML:).' tj) oo)fu;a QLQM 6))9LM5 UI)J..\.A L W?
9 NS o0 a 395 de )50 50 1) (5y9ld atine 0)90 S (b a5 Bk 1) )oliaS 4 wielige Sl P 50 i
Sl 5 wedisn slas,skd @ e £)l5e 5l (29,5 el ISR @b Gl b eler S e SIS o s
oolal (5‘)4 LSLO'C o}:.i)" LLQ‘S)BLLE U"‘ o.\.L.s.—‘ U’“"))‘ 9 L:‘).A J)o » os){.{: u‘))jw 99..»‘5‘0 u.CL: ‘51.7-@ u.d:ﬁj.n C;‘LQQL..MJ‘Q
DS o 053 &5050 50 o gl

b seseie Jao oS dles jlicsls la] Olei s @‘T Slidsd [0 aS 0oy axlge olacasgase b yiogh oy
9 o STyol ajor (raizmen g (SSLly) Jolge atws 0 €0adsSThol (g0 )5 5ud g €lugdgiSOr (92 (elge (585 Hlai

YA



Ry SBGHILE by 10 Sl Jolge (wy g tall HIKATl) Olgisd wadigd (S5 9Lis”

G g €0 STyol gaiesgw? p KouiSTyol solitul Cdggw? 5L sy e il ygld Jelge atws jo € Sauseo»
2 opdle edigr (65,5LS slags,sld ipdy wal g 3, m BLSI ps « @S liliaer Gla She (ol e
5ol s ol Ol diadign (65,588 039> 50 53 5 GLelid ) e 4 Sgame gy (nl o sslel dnalz
Joe ooon b ST olRansh 05800 arogi ) (nl 51auS (oo sgame | lapliul plo a loaidly peass jol (pl a5 ol
elolis 1) 05290 Glaglai ¢ lecwlil 5 ains plxl glawglio Cldlas dopylinl plo g o5 5las o o ol agh
Lokl ogd Jol> iliie Ll il 0 aietign (55,5laS slasysld (hpdy 2 Sie Jelss 5l el Sy b oS
3 0sbiee apogi daguly p 335 S OBl pas g besls (5 slaen jo asliieny Sl eoliiul Codgame 4 colie
b 5,55 b 09 ooliitul (S35 (Lo SiSS 9 S5 swog S Goee sloalas wile Simes slaosls (55510 ,5 sla)l
(egh pl (03 0,09, @ azg b woled 0 005 glsiul Sl jsbas ol )sliS g 5 S olpae Slo e s
9 S S gy b diadon (65,5laS lacs,slid (pdy laanly g loablig (v, p & (ST Olikios 09 o sleiny

5510 Ol lslaS odagar l,0laS (Hlee yo Sbt 00l 9,550, L s jskid (nl S pdy wal (gle Joe rizren

&L

3,948 55 2l o5 ol 5l e Al (6Ll (sileaiadsn (5155 (VF ) .65,5laS gy g Ubjgel clinios lojles
<https://areeo.ac.ir/fa/news/7039> : 5zl oyol 50 Loyiwd BB .ol 5 . 0l5]

s B 5l 5l 35 s 5 (65,588 S gama 5 ogebeo YIB gy B3 OV F+ )l il (65,5085 sleer olosls

<https:/Avww.isna.ir/news/1404081408463> : s x| e ,ol 5o

Ses S abeles sl o pllany 5l (bl (65,5La8 sle (lejles (3,15 OFF) 0l Ll (65 )5La8 slez ool

<https://alborz.maj.ir/XSKk> : o5 sl w0l 1o e yiws BB 5,0l 0 &6

ey G5 00 g e Vel Gl (18 bl o aie wdes Ll IS OFY) s pliul 65,0la8 ez plejle
<https://www.irna.irlamp/85649367/> : i sl jo wyws b .ol 45

Jease adgi ao 0 B «(g5,5laS S o0 ¥ oogzg b ol e sl (5,155 .O0F- F) L)oo olewl (65,0laS sloz ylejles
<https://www.isna.ir/news/97010701335/> : o5 psl jo (o ews BB .o 505 o )ls

3 oy JB oSt cinaSh o ol b aiedigr (g5,5laS 5yl OV FF) ciash 6,5l sl olesle
<http://seda.ir/sh/?5956797> : 5 ;|

30 s BB Skl gylol 9 S Cogh, g ieidgr (6 lol aacw (5155 LOVFF) Lol lgge oS 0
<https://www.soovaran.com> : i 2|
PANVY (o VA 0y93 wolwl 55,5leS” Sisel 5 s ol (s Qlsl sasllae 3,50) (55 ,5L88

aalllae 9,90) o SlMB (653 o pdy 2 S5 Jelse gala Joo (o) V1) o (S Ve 5 o ()95 Ol e
MO-AY o ¥ s)leds Y 0,00 bl drews g G Lo sl ole dolidad (aes,l olSiils
https://doi.org/10.30473/ee.2024.68654.2660
Yo-¥o ol A o)Lo...':'.v Al 0,99 ‘6)9]9'; PR ) b.u).‘ﬂ)lf 6[.@;4».1)[5 ‘_g‘d.]a...«a‘j w,.o.a
https://doi.org/10.22111/innoeco.2022.41876.1031

(S e Sl 5l ) 50LiS soliinl o slainl GlacSiny ) 5 JlSis Lyll o g pdcen; (V0 Y) o Slhae g oz (g0u,S

ARYASAREN e A o)Lo...'f: AR 0,99 ‘u// L;J'le.:;f U‘JJ}‘[ K Cr"j)" fo}lc
https://dor.isc.ac/dor/20.1001.1.20081758.1402.19.1.7.7

YA


https://areeo.ac.ir/fa/news/7039
https://www.isna.ir/news/1404081408463
https://alborz.maj.ir/XSKk
https://www.irna.ir/amp/85649367/
https://www.isna.ir/news/97010701335/
http://seda.ir/sh/?5956797
https://www.soovaran.com/
https://doi.org/10.30473/ee.2024.68654.2660
https://doi.org/10.22111/innoeco.2022.41876.1031
https://dor.isc.ac/dor/20.1001.1.20081758.1402.19.1.7.7

1O0-1AD o [1F+0 /1 oxlosd | YY W | O3l pl (83598 LiigeT 9 m s pale

Al gl xS 50,5 e slame st i3, (VF1) .5 03 (5500 5 o oilo wp cs5ild
AOV-IVE Y ojleds A oy olyl islsS disel s e psle bl sleaiss
https://doi.org/10.22034/iacej.2024.414858.1754

b 3 aad g g oleiel s gedgiund LLII g8y (V4 V) ) gt plas sls g op (A Yoo
AVVAARY oo F o)leds Y 0,908 cong (b Sl e 00l Sy St g e (o6 05 65 (e
https://doi.org/10.22108/nmrj.2023.136059.2819

2 OB B pae o)1) Zuly p Able 5 SSLS Jelse J“"L’ sor (VYY) e (g,085 dlo g o sbilal z 559,88
A-YY o <) 0,las NF 0,99 Py Co ko ol L)) Sluds
https://doi.org/10.22059/jibm.2023.352929.4511

SF e G O G S, g G5, STl OFY) o i ciljless 5 ez (bl pad goime She w b gl
oo Vo 0590 olel SipsliS Sijgel 5 g psle s yhe 30 136 Cdls 5 el o e 4 o atin Gl e
https://doi.org/10.22034/iaeej.2025.226309 .03-Yd

Adnan, N., Rehman, H. M., and Alam, M. N. (2025). Exploring agricultural innovation: an empirical
investigation of factors influencing the adoption and non-adoption of smart fertilizer technology among
farmers in developing countries. Agriculture & Food Security, 14(1), 11. https://doi.org/10.1186/s40066-025-
00529-0

Ajzen, 1. (1991). The theory of planned behavior. Organizational Behavior and Human Decision Processes,
50(2), 179-211. https://doi.org/10.1016/0749-5978(91)90020-T

An, S., Eck, T., and Yim, H. (2023). Understanding consumers’ acceptance intention to use mobile food delivery
applications through an extended technology acceptance model. Sustainability, 15(1), 832.
https://doi.org/10.3390/su15010832

Asadi, S., Hussin, A. R. C., and Dahlan, H. M. (2018). Toward green IT adoption: From managerial perspective.
International Journal of Business Information Systems, 29(1), 106-
125.https://doi.org/10.1504/1JB1S.2018.094002

Aslan, M. F., Durdu, A., Sabanci, K., Ropelewska, E., and Gultekin, S. S. (2022). A comprehensive survey of
the recent studies with UAV for precision agriculture in open fields and greenhouses. Applied Sciences,
12(3), 1047. https://doi.org/10.3390/app12031047

Azadi, H., Moghaddam, S. M., Burkart, S., Mahmoudi, H., Van Passel, S., Kurban, A., and Lopez-Carr, D.
(2021). Rethinking resilient agriculture: From climate-smart agriculture to vulnerable-smart agriculture.
Journal of Cleaner Production, 319, 128602. https://doi.org/10.1016/j.jclepro.2021.128602

Balafoutis, A. T., Evert, F. K. V., and Fountas, S. (2020). Smart farming technology trends: economic and
environmental  effects, labor impact, and adoption readiness. Agronomy, 10(5), 743.
https://doi.org/10.3390/agronomy10050743

Binaei, S., Fami, H. S., Kalantari, K., and Barati, A. A. (2024). Investigation of dDeveloping smart agriculture in
greenhouses of tehran province. Journal of Agricultural Economics & Development (2008-4722), 37(4).
https://doi.org/10.22067/jead.2024.85975.1237

Block, J. B., Michels, M., MuRRhoff, O., and Hermann, D. (2024). How to reduce the carbon footprint of the
agricultural sector? Factors influencing farmers’ decision to participate in carbon sequestration programs.
Journal of Environmental Management, 359, 121019. https://doi.org/10.1016/j.jenvman.2024.121019

Chen, L., and Aklikokou, A. K. (2020). Determinants of E-government adoption: testing the mediating effects of
perceived usefulness and perceived ease of use. International Journal of Public Administration, 43(10), 850-
865. https://doi.org/10.1080/01900692.2019.1660989

Chen, Z., Li, X., and Xia, X. (2022). Socioeconomic status, ambidextrous learning, and farmers' adoption of
biological control technology: Evidence from 650 kiwifruit growers in China. Pest Management Science,
78(2), 475-487. https://doi.org/10.1002/ps.6642

Chen, Z., Li, X., and Xia, X. (2024). The impact of internet use and cognitive conflict on farmer IPM technology
adoption: evidence  from China. Pest  Management  Science, 80(10), 5050-5063.
https://doi.org/10.1002/ps.8233

Coffie, I. S., Tweneboah-Koduah, E. Y., Ocloo, E. C., Nkukpornu, A., and Kastner, A. N. A. (2024). Improving
local rice consumption in Sub-Saharan Africa through social marketing: Evidence from Ghana. International
Review on Public and Nonprofit Marketing, 21(1), 177-196. https://doi.org/10.1007/s12208-023-00370-w.

Dai, Q., and Cheng, K. (2022). What drives the adoption of agricultural green production technologies? An
extension of TAM in agriculture. Sustainability, 14(21), 14457. https://doi.org/10.3390/su142114457

YAY


https://doi.org/10.22034/iaeej.2024.414858.1754
https://doi.org/10.22108/nmrj.2023.136059.2819
https://doi.org/10.22059/jibm.2023.352929.4511
https://doi.org/10.22034/iaeej.2025.226309
https://doi.org/10.1186/s40066-025-00529-0
https://doi.org/10.1186/s40066-025-00529-0
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.3390/su15010832
https://doi.org/10.1504/IJBIS.2018.094002
https://doi.org/10.3390/app12031047
https://doi.org/10.1016/j.jclepro.2021.128602
https://doi.org/10.3390/agronomy10050743
https://doi.org/10.22067/jead.2024.85975.1237
https://doi.org/10.1016/j.jenvman.2024.121019
https://doi.org/10.1080/01900692.2019.1660989
https://doi.org/10.1002/ps.6642
https://doi.org/10.1002/ps.8233
https://doi.org/10.1007/s12208-023-00370-w
https://doi.org/10.3390/su142114457

Ry SBGHILE by 10 Sl Jolge (wy g tall HIKATl) Olgisd wadigd (S5 9Lis”

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of information technology.
MIS Quarterly, 319-340. https://doi.org/10.2307/249008

Davis, F. D., Bagozzi, R. P., and Warshaw, P. R. (1992). Extrinsic and intrinsic motivation to use computers in
the workplace 1. Journal of Applied Social Psychology, 22(14), 1111-1132. https://doi.org/10.1111/j.1559-
1816.1992.th00945.x

Douglas, B. D., Holley, K., Isenberg, N., Kennedy, K. R., and Brauer, M. (2024). Social sanctions in response to
injunctive norm violations. Current Opinion in Psychology, 59, 101850.
https://doi.org/10.1016/j.copsyc.2024.101850

Erdem, M., and Agir, H. B. (2024). Enhancing dairy farm welfare: A holistic examination of technology adoption
and economic performance in Kahramanmaras Province, Turkey. Sustainability, 16(7), 2989.
https://doi.org/10.3390/su16072989

Erekalo, K. T., Gemtou, M., Kornelis, M., Pedersen, S. M., Christensen, T., and Denver, S. (2025).
Understanding the behavioral factors influencing farmers' future adoption of climate-smart agriculture: A
multi-group analysis. Journal of Cleaner Production, 145632. https://doi.org/10.1016/j.jclepro.2025.145632.

Feng, X., and Zailani, S. (2025). The antecedents of the willingness to adopt and pay for climate-smart
agricultural ~ technology = among  cooperatives in  China.  Sustainability, 17(1), 19.
https://doi.org/10.3390/su17010019

Fishbein, M., and Ajzen, . (1977). Belief, attitude, intention, and behavior: An introduction to theory and
research. Available at: <https://philpapers.org/rec/FISBAI?all_versions=1>

Gao, Y., Zhao, D., Yu, L., and Yang, H. (2020). Influence of a new agricultural technology extension mode on
farmers' technology adoption behavior in China. Journal of Rural Studies, 76, 173-183.
https://doi.org/10.1016/j.jrurstud.2020.04.016

Gerli, P., Clement, J., Esposito, G., Mora, L., and Crutzen, N. (2022). The hidden power of emotions: How
psychological factors influence skill development in smart technology adoption. Technological Forecasting
and Social Change, 180, 121721. https://doi.org/10.1016/j.techfore.2022.121721

Giua, C., Materia, V. C., and Camanzi, L. (2022). Smart farming technologies adoption: Which factors play a
role in the digital transition?. Technology in Society, 68, 101869.
http://dx.doi.org/10.1016/j.techsoc.2022.101869

Grani¢, A. (2023). Technology acceptance and adoption in education. In Handbook of open, distance and digital
education (pp. 183-197). Singapore: Springer Nature Singapore. https://doi.org/10.1007/978-981-19-2080-
6_11

Han, X., and Gooi, L. M. (2025). Multi-Level determinants of sustainable blockchain technology adoption in
SCM: individual, organisational, and societal perspectives. Sustainability, 17(6), 2621.
https://ideas.repec.org/a/gam/jsusta/v17y2025i6p2621-d1613552.html

Hu, L. T., and Bentler, P. M. (1999). Cutoff criteria for fit indexes in covariance structure analysis: Conventional
criteria versus new alternatives. Structural Equation Modeling: A Multidisciplinary Journal, 6(1), 1-55.
https://doi.org/10.1080/10705519909540118

Hussien, Z. A., Abdulmalik, H. A., Hussain, M. A., Nyangaresi, V. O., Ma, J., Abduljabbar, Z. A., and
Abduljaleel, I. Q. (2023). Lightweight integrity preserving scheme for secure data exchange in cloud-based
10T systems. Applied Sciences, 13(2), 691. http://dx.doi.org/10.3390/app13020691

Httel, S., Leuchten, M. T., and Leyer, M. (2022). The importance of social norm on adopting sustainable digital
fertilisation methods. Organization & Environment, 35(1), 79-102. https://doi.org/10.1177/1086026620929074

Jackson, D. L. (2003). Revisiting sample size and number of parameter estimates: Some support for the N: g
hypothesis. Structural Equation Modeling, 10(1), 128-141. http://dx.doi.org/10.1207/S15328007SEM1001_6

Kai, L. I, Yu, J. I. N, and Jie-hong, Z. H. O. U. (2023). Are vulnerable farmers more easily influenced?
Heterogeneous effects of Internet use on the adoption of integrated pest management. Journal of Integrative
Agriculture, 22(10), 3220-3233. https://doi.org/10.1016/j.jia.2023.08.005

Khaspuria, G., Aarushi, K., Mahima, A., Mayank, B., Rupesh, Y., and Abhishek, Y. (2024). Adoption of precision
agriculture technologies among farmers: A comprehensive review. Journal of Scientific Research and Reports,
30(7), 86-671. Available at: <http://archive.sdpublishers.com/2705/1/Khaspuria3072024JSRR118640.pdf>.

Kirungi, D., Senyange, B., Wesana, J., Sseguya, H., Gellynck, X., and De Steur, H. (2023). Entrepreneurial and
attitudinal determinants for adoption of Climate-smart Agriculture technologies in Uganda. Cogent Food &
Agriculture, 9(2), 2282236. https://doi.org/10.1080/23311932.2023.2282236

Li, J., Liu, G, Chen, Y., and Li, R. (2023). Study on the influence mechanism of adoption of smart agriculture
technology behavior. Scientific Reports, 13(1), 8554. http://dx.doi.org/10.1038/s41598-023-35091-x.

Li, L., and Cheng, K. (2021). Research on the adoption willingness of internet of things technology of Chinese
large and specialized vegetable farmers based on integrated UTAUT model and TOE framework. Available
at: <https://ideas.repec.org/p/ags/asae21/329381.html>

YAY


https://doi.org/10.2307/249008
https://doi.org/10.1111/j.1559-1816.1992.tb00945.x
https://doi.org/10.1111/j.1559-1816.1992.tb00945.x
https://doi.org/10.1016/j.copsyc.2024.101850
https://doi.org/10.3390/su16072989
https://doi.org/10.1016/j.jclepro.2025.145632
https://doi.org/10.3390/su17010019
https://philpapers.org/rec/FISBAI?all_versions=1
https://doi.org/10.1016/j.jrurstud.2020.04.016
https://doi.org/10.1016/j.techfore.2022.121721
http://dx.doi.org/10.1016/j.techsoc.2022.101869
https://doi.org/10.1007/978-981-19-2080-6_11
https://doi.org/10.1007/978-981-19-2080-6_11
https://ideas.repec.org/a/gam/jsusta/v17y2025i6p2621-d1613552.html
https://doi.org/10.1080/10705519909540118
http://dx.doi.org/10.3390/app13020691
https://doi.org/10.1177/1086026620929074
http://dx.doi.org/10.1207/S15328007SEM1001_6
https://doi.org/10.1016/j.jia.2023.08.005
http://archive.sdpublishers.com/2705/1/Khaspuria3072024JSRR118640.pdf
https://doi.org/10.1080/23311932.2023.2282236
http://dx.doi.org/10.1038/s41598-023-35091-x
https://ideas.repec.org/p/ags/asae21/329381.html

1O0-1AD o [1F+0 /1 oxlosd | YY W | O3l pl (83598 LiigeT 9 m s pale

Liao, Q., Wang, X., and Yang, R. (2025). Complements or substitutes? The impact of social interactions and
Internet use on farmers’ green production technology adoption behavior. Journal of Cleaner Production, 518,
145964. https://doi.org/10.1016/j.jclepro.2025.145964

Lieder, S., and Schréter-Schlaack, C. (2021). Smart farming technologies in arable farming: Towards a holistic
assessment of opportunities and risks. Sustainability, 13(12), 6783. https://doi.org/10.3390/su13126783

Luh, Y. H., Tsai, M. H., and Chang, Y. C. (2023). Actions speak louder than words: Adoption of sustainable
farming practices based on an integrated model. Journal of Cleaner Production, 416, 137856.
https://doi.org/10.1016/j.jclepro.2023.137856

Ma, R., Zou, J,, Han, Z., Yu, K., Wu, S., Li, Z., Liu, S., Niu, S., Horwath, W. R., and Zhu-Barker, X. (2021).
Global soil-derived ammonia emissions from agricultural nitrogen fertilizer application: A refinement based
on regional and crop-specific emission factors. Global Change Biology, 27(4), 855-867.
http://dx.doi.org/10.1111/gch.15437

Ma, W., Owusu-Sekyere, E., Zheng, H., and Owusu, V. (2025). Factors influencing smartphone usage of rural
farmers: Empirical analysis of five selected provinces in China. Information Development, 41(1), 61-74.
https://doi.org/10.1177/02666669231201828

Mana, A. A., Allouhi, A., Hamrani, A., Rahman, S., el Jamaoui, ., and Jayachandran, K. (2024). Sustainable Al-
based production agriculture: Exploring Al applications and implications in agricultural practices. Smart
Agricultural Technology, 7, 100416. http://dx.doi.org/10.1016/j.atech.2024.100416

Mohr, S., and Kihl, R. (2021). Acceptance of artificial intelligence in German agriculture: an application of the
technology acceptance model and the theory of planned behavior. Precision Agriculture, 22(6), 1816-1844.
https://doi.org/10.1007/s11119-021-09814-x

Ninsiima, R., Mshenga, P., and Okello, D. (2025). Influence of social norms on blockchain technology adoption:
A structural equation modelling approach among smallholder barley farmers in Uganda. Discover
Agriculture, 3(1), 89. https://doi.org/10.1007/s44279-025-00254-z

Omigie, N. O., Zo, H., and Rho, J. J. (2015). User acceptance of mobile broadband in Nigeria. In Information
and Knowledge Management (Vol. 5, No. 7, pp. 62-78). http://dx.doi.org/10.13140/RG.2.1.2812.0806

Otieno, M. (2023). An extensive survey of smart agriculture technologies: Current security posture. World
Journal of Advanced Research and Reviews, 18(3), 1207-1231.
http://dx.doi.org/10.30574/wjarr.2023.18.3.1241

Pillai, R., and Sivathanu, B. (2020). Adoption of internet of things (1oT) in the agriculture industry deploying the
BRT framework. Benchmarking: An International Journal, 27(4), 1341-1368. https://doi.org/10.1108/B1J-08-
2019-0361

Pooja, P., Chikhale, M. M., and Dhir, S. (2025). Uncovering the strategic potential of blockchain technology
adoption: A systematic literature review. Strategic Change, 34(2), 151-180. https://doi.org/10.1002/jsc.2620

Raj, V. A,, Jasrotia, S. S., and Rai, S. S. (2025). Role of perceived risks and perceived benefits on consumers
behavioural intention to use Buy-Now, Pay-Later (BNPL) services. Journal of Facilities Management, 23(2),
330-351. https://doi.org/10.1108/JFM-01-2023-0004

Ramadan, E., Abdalla, S., Al Ahbabi, A., Gibreel, T., and Al Hosani, N. (2025). Toward sustainable urban
agriculture in the arid GCC states: Drivers of technology adoption among small-scale farmers. City and
Environment Interactions, 100222. https://doi.org/10.1016/j.cacint.2025.100222

Raven, P. H., and Wagner, D. L. (2021). Agricultural intensification and climate change are rapidly decreasing
insect biodiversity. Proceedings of the National Academy of Sciences, 118(2), €2002548117.
https://doi.org/10.1073/pnas.2002548117

Rezaei, R., and Ghofranfarid, M. (2018). Rural households' renewable energy usage intention in Iran: Extending
the unified theory of acceptance and use of technology. Renewable Energy, 122, 382-391.
https://doi.org/10.1016/j.renene.2018.02.011

Sambas, A., Mujiarto, M., Gundara, G., Refiadi, G., Mulyati, N. S., and Sulaiman, I. M. (2023). Development of
smart farming technology on ginger plants in padamulya Ciamis Village, West Java, Indonesia. International
Journal of Research in Community Services, 4(3), 93-99. http://dx.doi.org/10.46336/ijrcs.v4i3.483

Shang, L., Heckelei, T., Gerullis, M. K., Borner, J., and Rasch, S. (2021). Adoption and diffusion of digital
farming technologies-integrating farm-level evidence and system interaction. Agricultural Systems, 190,
103074. https://doi.org/10.1016/j.agsy.2021.103074

Sharma, A., Mohan, A., Johri, A., and Asif, M. (2025). Determinants of financial technology (FinTech) adoption
by the farmers in agrarian economy. Social Sciences & Humanities Open, 11, 101370.
https://doi.org/10.1016/j.ssah0.2025.101370

Sivathanu, B. (2018). Adoption of internet of things (IOT) based wearables for healthcare of older adults—a
behavioural reasoning theory (BRT) approach. Journal of Enabling Technologies, 12(4), 169-185.

Tu, M. (2018). An exploratory study of internet of things (IoT) adoption intention in logistics and supply chain
management: A mixed research approach. The International Journal of Logistics Management, 29(1), 131-
151. https://doi.org/10.1108/1JLM-11-2016-0274

VAY


https://doi.org/10.1016/j.jclepro.2025.145964
https://doi.org/10.3390/su13126783
https://doi.org/10.1016/j.jclepro.2023.137856
http://dx.doi.org/10.1111/gcb.15437
https://doi.org/10.1177/02666669231201828
http://dx.doi.org/10.1016/j.atech.2024.100416
https://doi.org/10.1007/s11119-021-09814-x
https://doi.org/10.1007/s44279-025-00254-z
http://dx.doi.org/10.13140/RG.2.1.2812.0806
http://dx.doi.org/10.30574/wjarr.2023.18.3.1241
https://doi.org/10.1108/BIJ-08-2019-0361
https://doi.org/10.1108/BIJ-08-2019-0361
https://doi.org/10.1002/jsc.2620
https://doi.org/10.1108/JFM-01-2023-0004
https://doi.org/10.1016/j.cacint.2025.100222
https://doi.org/10.1073/pnas.2002548117
https://doi.org/10.1016/j.renene.2018.02.011
http://dx.doi.org/10.46336/ijrcs.v4i3.483
https://doi.org/10.1016/j.agsy.2021.103074
https://doi.org/10.1016/j.ssaho.2025.101370
https://doi.org/10.1108/IJLM-11-2016-0274

Ry SBGHILE by 10 Sl Jolge (wy g tall HIKATl) Olgisd wadigd (S5 9Lis”

Verbeke, W., Diallo, M. A., van Dooremalen, C., Schoonman, M., Williams, J. H., Van Espen, M., D’Haese, M.,
and de Graaf, D. C. (2024). European beekeepers’ interest in digital monitoring technology adoption for
improved beehive management. Computers and Electronics in Agriculture, 227, 109556.
https://doi.org/10.1016/j.compag.2024.109556

Wang, C., Zhang, J., Cao, J., Hu, H., and Yu, P. (2019). The influence of environmental background on tourists'
environmentally responsible behaviour. Journal of Environmental Management, 231, 804-810.
https://doi.org/10.1016/j.jenvman.2018.10.089

Yoon, C., Lim, D., and Park, C. (2020). Factors affecting adoption of smart farms: The case of Korea. Computers
in Human Behavior, 108, 106309. https://doi.org/10.1016/j.chb.2020.106309

Zhong, W., Chen, Y., and Xie, L. (2023). How does internet use promote joint adoption of sustainable
agricultural practices? Evidence from rice farmers in China. International Journal of Agricultural
Sustainability, 21(1), 2270244. https://doi.org/10.1080/14735903.2023.2270244

Zhou, W., Qing, C., Deng, X., Song, J., and Xu, D. (2023). How does Internet use affect farmers’ low-carbon
agricultural technologies in southern China?. Environmental Science and Pollution Research, 30(6), 16476-
16487. https://doi.org/10.1007/s11356-022-23380-3

YAD


https://doi.org/10.1016/j.compag.2024.109556
https://doi.org/10.1016/j.jenvman.2018.10.089
https://doi.org/10.1016/j.chb.2020.106309
https://doi.org/10.1080/14735903.2023.2270244
https://doi.org/10.1007/s11356-022-23380-3

