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Abstract:

State-owned industrial companies must adopt technologies from the Fourth Industrial Revolution, such as blockchain, to enhance
international competitiveness. This need arises due to the demand for increased transparency and trust in the supply chain, improved
efficiency, cost reduction, enhanced traceability, and compliance with international standards. The present study aimed to design an
international competitiveness model based on the application of blockchain technology in state-owned industrial companies. This research
employed a qualitative methodology. The statistical population in the model design phase included faculty members specializing in public
administration, information technology, IT, and information systems management in higher education institutions, along with senior
executives and managers in informatics, international marketing, and sales departments of state-owned industrial companies. In the validation
phase, experts and professionals knowledgeable in "international competitiveness" and "blockchain technology" at the national level
constituted the study population. In the qualitative phase, the snowball sampling method was used to select 18 experts, while in the validation
phase, 16 experts were chosen through purposive sampling. Data collection tools included semi-structured interviews in the qualitative phase
and an expert evaluation checklist in the validation phase. Data analysis was conducted using thematic analysis with initial, axial, and
secondary coding in Atlas software for the qualitative phase, while the Delphi method was employed in three rounds using SPSS software
for the validation phase. To determine validity and reliability in the qualitative phase, necessary assessments such as acceptability (expert
review) and confirmability (expert verification) were applied. In the validation stage, the content of the expert evaluation checklist was
reviewed for clarity and comprehensibility by several academic and organizational experts, and its reliability was confirmed with a test-retest
method, yielding a coefficient of 0.83. According to the qualitative findings, the final model comprised six main themes: 1) technological
transformation and innovation, 2) transparency in the intelligent supply chain, 3) organizational capacity building, 4) legal and policy
environment, 5) sustainable economic advantage, and 6) engagement with international markets. The model also included 24 sub-themes and

96 criteria. The validation results confirmed the main and sub-themes identified in the qualitative phase.

Keywords: Competitiveness, International Competitiveness, Blockchain Technology.

How to Cite: Nikkhah, S., Mehrara, A. Matani, M. (2024). Designing an International Competitiveness Model Based on the Application of Blockchain
Technology in State-Owned Industrial Companies (Case Study: Sarcheshmeh Copper Complex), Education and Development in Digital Age, 1(3), 275-293.

Oeme]

Copyright: © 2024 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0
https://orcid.org/0000-0001-8091-1856
https://orcid.org/0000-0001-8091-1856
https://orcid.org/0000-0001-8091-1856

JUd pas 18 LijgeT g drwgi (o oo 49 pid

VPR YA Ll g b VETANA L dy 6 VR VYA 6 S5k VB 8/VF e Jll o156

39 02 SN (59U Cun U g (o oIl (e (5 ey S 2130
(Ao g w0 goaseo Al 8 590) (M g9 (w0 SOCS g

2Ol ) a3 e coManl 331 oIS ¢ jpatiaSlE dnlg o ysdo 09,5 €638 (gommiild ol Muguw

Ol (olyile ¢ oMol 13T olKuils ¢ ppuiadld anly ¢ g3 oo 09,3 ¢ bbiusl 71T 00 dllal ¥

Ol il e oodol 3T oSl ¢padlE sy il ko 09,5 skl ) Slia s g0 ¥

mehrara_a@yah00.Com :Jgtue ot g Suig Sl ot

LXVCCS

3y bl Gl dnaty i (185 (s 0,00 290 el 00285 0 dlatel 5 odlid (il & 5l o el 5By sl (g ko sES 1
by Jae (phb ol iagh Sl Ban Xpls g9y S ke piler sixie OB glagsygls Cuows 4 (Sl e Jallo slad bl b sllail
oo gloandy a5lel Jao (b (i )3 )bl asel g 035 (S B Bg) S5t (g (ke SIS )3 5 G S y9kd S8 ttee ol
el (29,8 9 il (i «Sloyoiil i A5)] e 9 e it (Il Ghigel 1p0 55 ST claptuns Sy pto o [T BleMol ()5 (o
2 29 988 g 3 € G S (ygld» 5 el (o 6By > Conn 0BT GLuld)lS g laasiie (obylael GiSu )3 9 (Hgd (eio slacS )b
oise oMbl (gygla,F Il b bl s VP ciebin (g xS diges (bg) b lylisl (IS )3 5 op WA Slas (B glS (6 S eiges b, b (S i
sl (IS L (pgende IS by Sl (S i 3 daodls il (sl g 039 (xiw 008 Cand S abliiel i )3 g 4l )lBle des anlas (AS
05 3 2bl 5 2ls) o sl )5 edlisel SPSS I3l ey )3 g alsje aw (b > (5 g, 5l allisl i 53 5 Alas I3l ey 5 a9l g gy
i 5 (i 03 Cand S (sl abjluiel Al o 53 g 00 o3kl (13 (rjl) WL bl 5 (B 8 6NL) Cudgaiio Jolis p3Y (sl J) oS
@l Bk 225 105 5 dbxe +JAY oo (igail (29, L ol bk 5 48,5 )15 Slejle g I (8,5 Sl 5 At a96 3,90 (292 LS 5 o9 e LB
il 5 58 e ¥ lojler (Glacd s T ctinign (el 0y Culis ¥ lyglis (6yglg 5y ) iy bl 35 sl ol Jae S ik
oxd (lolid (258 5 (ol slaes 43U J1 (Sb byl (iso bt cuslosgy jlne 4 g (258 o VY (el slaylib b Jels g sl oababl oo 0

D S A

e S y9li8 Mol o (o bcolly ool 1B flgls

o geizze taalllas 3)90) (D93 xio SES 15 1 e S (69l Can)S p e Modl (s piculy Jse (b (YY) b pre ¢ ke callinl e Mg c0lg5iSs 1 madliznl oy
SVO-YAY (W) (Soowd puac 13 jijg0] g dewss iy prto dpuiti (douis yos

eoe®

sl 485 50 (CCBY-NC 4.0) (215 b sillas 031 o s &gy allio oyl )il ol odiuay b ) sleito allio ol )Ll Gois aled VoY © 105 35 5 jome



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0
https://orcid.org/0000-0001-8091-1856
https://orcid.org/0000-0001-8091-1856
https://orcid.org/0000-0001-8091-1856

\f"‘dbgfj.wO)uLJAO)}J

dosdo

2 e Slapluge 4 (3L 4> B i (2bd) e Sl (23) Sl oS Bpan jl coles 5 (ol 4 0niiS B pan slozel (Rl sl 50 sba)ll S (S
Duan ) asls oslizul Ll e 1ol gl ol (S (515 b3, eimizman canl olyon s b g 4 loj e sdblS e sl (Sto (515 il (slapioges b 1
s ity (T1aN, 2018) Caul (515 ol slosly b Y gt S (5550 (398 Blan e 4 (ol 50305 () s e 5l (et 2, 2020
oy 4 Y guazmo Lo (5 5 o iS5 plos 51 IS (6o (12)] Caasd 42 )3 lad (63 iy sl o (sbiol 9 (ol Y gameo b 05l 53 e Slsa )l
0255  SleMbl i 5 Jgamo CudsS o om (ol Y guazco yoals rge cpel ] 5,1 JSutio il (el 0255 S )3 (SleMbl Laid o (1S (el g (oo
Mg B9y )l w2555l )3 13l g eld o coge (sl ope sl g g Caniis 855 D95 Mile  SMSte (HEIO & Ha0, 2019) 59 o ool
(Tao et al, 2019) wsanlys 5L 15 &Y game
9 423 oS (oo ey Bllanl W5le ol 02265 S Blinl ()9l g 03,8 Sl dlga (el 0055 (Lad 3 1y iz S (2 (590
[(Ejairu et al., 2024; Jeanneret Medina et al., 2024; Kaur et al., 2024) 353 0 cudlad o o555l Gl cel ¢ 3,85 o 1l S,y Lials
STl 4y 45 sl don oy ailolis ol 55 oo 35 SleMbl 45 sl ol 53 5505 slaailolis b aibols ) glis el )13 5 SleMbl el ailelos £55 Ky (3
63l pae sloags 5l LSy (Rijanto, 2024; Wang, 2024) s e (S peé 00 caf SleMbl ¢ Kawd 5 Bl Sl 65550, 51 o2lizol | g Wgidpo 43135
ol g Lo cyol ol 15yl5 lolis oy Ty 005 35 SleMbl 3 SleMbl b S sl 1599381 b i ¢ el eyl salos o] 53 85 canl ] a b e, oS
Kauretal., 2022; Nozari & Ghahremani-) aas e [l (ol Jase G 4 Jlasl plia j5 1) slazel 5 S cudlads ¢ 3yl ] 31 9 1S oo (prounssi |y o Molao
Sy o cwxSM (Nahr, 2022; Praveen Vijaya Raj Pushpa et al., 2022; Rahimi et al., 2022; Singh et al., 2023; Wang et al., 2023
5298 3,Skos ol 5 0392 (ol SalS” (5 (55 g2 008 plosl O lolas 1283 plosl (558 O lolas 4K K 3 (slalanly e (g 03 o3l eS8 5 318
Jo 5 i ol 3 (s BB sloesliSaslores 5 315 3529 amis> 5l il 53 M ) oslizal (ISl 355 oo (551085 03U el 4ol aiiles (lgiear Sl
Gy oo Jai 52 5l (oges JS B2 1) (gl 0285 9 o a3 pee f (gL, 45l dlasly 4y o Canlnjl o) K03 5 (8 S (bl (659l (2 sl plol
Gong et al., 2024; Omar, 2023; Petratos & Faccia, ) s)b 1y s STy Hbiel aob b Jloyl (Jlasl ojlal ol 15 Sy 939 0 e o) 5 loediST5 o o5
Juesl ) 65l sl olsh 51 cshaegame b |y STy dan Sl o Canl (sl (slooiny 31 Jiomd i Ko S5k 0,085 50 e & (2023
SBS ol 5l (sl degome 8515553 ¢S posio i g 0D @95 (sl yalis lsis 4 S (Fayyazbakhsh, 2021; Heidari et al., 2020) &S o ¢ 59l pé
3l ool 5 Blad S pate e (slalasme )3 1y YIS )b 85 Cunlian & ad (glis)gld (S 9 0 Juate S0 4 )K550) i o L oSl o e s>
oliad 5 Bl 35 N> 2,8 €5 (oo b gl slga SIS (ol ) s el 0325 IS 3 Jpwamo SNl o M S8 5 o oy IS
@ O¥gaxe ol syt Gl ASlE o0 (i (63 e ol o ]y Ballad g baosly (61w 1 (o8 wliad ST uad () o )3 (292 @pe 2 0gdle
plos &y i bl 5 M) cydlas o Ll 5,505, syl ol Shol sl s e (FENG €t al., 2020) wimay L5 L2STy Laslyd 4 )5 oy 5 S5l Cod
Wang et al., ) 315 sul coyd SMolao j3 (cpSsle ;D ot LiB o S opizmed (Voo iy (old)cuwl Hlassl Bls § SleMbl lxind o pom; (clac]
el gl cpl 2l ploxl g5 o s po y y3 1y Y guasma 213y VIS (el 0055 53 ol (sl b g ls (el 0505 53 3988 (sl (3b) bl ocsyslid () (2019

(Kambel et al., 2020) 15 o SaS baaslys s sSouly 5 als,adS clozlls LialS & 5 o0 Jpammo duli LolsS o 5 (loj LinlS

S O0Ems

Copyright: © 2024 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

Jizus jee o dann g 5 Sy s

oS b g lalojl (s32)aaby 9 Copte 2208 ) (5)905 9 Cunall porio o ol sl Cold) 3929 Gopel Oyl Glid G Shg o et 3 (o comonen
38des () g 55 peto it o3l slmdlatl oLl lacsyo i 5l 29 4d)Slai)d (pulul (o S plgis 4 bl el Y95 g pui 0AIS o &) d2g L O
dposd L1alS cago Culdy 2929 950 ol (2L Sl g slatil 5 Slos 30 s bl plod )5 oy S sl ilazily (olatdl (glpellas s & S syt
s rge lalil 3 ColB, gy (VIOUSAVE €T al., 20271) 33,5 o lods 5 YIS 4y SALS G o _susyasd Sout 3 cilizio (glbciaisS g bopmguass b YIS 1)
5 sl 00> QR o (g9 by sloay 5 lil slaylily o Culdy (I3l aits (U pmo g ol iie (ol (] Lol it S s Sless 5 SV g CunS
Caslodgy e sloystS Lol Glinl 1 LSy Sl <y ) Jlo ks 5 (Moradzadeh et al, 2021) cul a5l dalge &V gmmo §) o3 pze b |y o]
ol ool 4 4l (YD (o 5 Cungiilagl oidb)ubbanld S )b g nygdS 55y 2 sotee il colar LBl o 1 (5 o SRaljEl 48 shoes
5 PR E9:090 S Syl dalgs (£ pBcul) ofiga 5 olatdl cla sy )3 gl pdical; )8 i b et Sty 30 1ny0uS o] 090
O3 5 onlie Combo & olitd (ISl (glino & oo ol et D5 0 Ol Yl dmgs 5 (3latdl Cogllae 0y & sy sl I3l lsiedr o 51 ST (g ome
1S o e |y 535S S 6900 g 45 lelse g sl dmdles sy Ko sisds (s piucialsy gyl 5 (MOrsousi et al., 2022) cul les cslolil 5
oS Cudbge d2)> b3yl (slp S (g)lae (50 dscuB) lg)s (Schwab, 2010) cadl uilalyyed 4 asly (il38l slols' 5 59y Bl 4 06 & 00 iy s
Al 1y 2B, sla)il 5 oYU By ole 0l b o (g a5 e s Sl e Ol 4 (65l ¢ ealaBl ¢ ol (1B, clpglie ;> olKy ¢ milo
O 5 Cuslodgy )9S s drgi (19 0 lgen dewsl (06 5 (Bd sloypdS e ()58 5 355 e Sl bl Cambse daulgar lul S il el )3
ailaio oyl 4Sh ol o @y 23y b sblie 51 (S0 by 4 Ll Cgin e odbasdl s 1) (g5l Coodl ojlged H0iS (lp (6 piuculdy laasls ;> Glule oKl
g Sy b dilato ol 3,5 )Ll ik 55 0,Band dilate )90 53 9 0 b Cumar lalBl g gobaidl Al 5l (5L Lid b oS cunl (Lo 55088 5l (S eizen
Jbte 5l &S cuily 4> Wb (Morsousi et al., 2022) casleshy sls 395 3 1) o i WelS o | o8 9 039 ey dabale oy pg e o lan Cuzes
9 S phalEl )bl (oolaidl (laolsly il 53 o) (Rl wlo > &S stunl GBS 0 0ld) d9u0 g (6 R cu) 5 o) LRI (ool slas)es
(Mousavi et al., 2021) sz BuSS pae (ol oyl Lol aitie 45 ditud 0B, Cuasd 4 b Sod 5
oo g ol s po i) 5 4l (2al38l i oo (o oS Bpas 4 0aiSag 5l gmiio Jpame Sy o (Blus il glio > )l 05 Sl Sl 0jg el
@25 llall e GBS )5 g S (el L) tmio (S 15 090l ciliie gilio 10 (Sl g 9 il o 2 35 Cuenl o] 4 byyye (o> 5 gl
GBS 300l ¢ BAS G e e bl alols (Ll 0l S 15 1y (45l 9 (Jlo lglye 9 Ol s (0D ol cge e (pl 45 038 555
sl 03903 3] s 1 (gl L8,y b duglie o )il 5l pidy oo a9 0By Cuje S sl 1y (o0b) sl ills (BAS G pae «olpsyd o latind ol ylaelgu
b o ol 0 g BB 3jlge dar 148 20,5 bl )b i (oobj slael &S 035 Alns (il piliuns )9S ixio S CS b (gly A Slea By onizen
sk 95988 (g (xio S8 yb (flp Mol o el pegad 3 deg B LSl oS Bpan Cund () B ol Mg dad jlord L) Jgaze
S8 )8 3l oolil 5 1Sl cdoye ol 13 (58 Sla PSS D2y 4 da gl (Mg SV game 9bd) bl ) Ch iy (Sl codin s s palie oo 3]
oo geize dilo (orlas CS 5 ot a0 Sty &S [ Cul 29290 (GBS 392y pie g lagdlaiel (o S g @lge @8 ) SIS g canlie S, S (2 S
hglye 3 o3 slaisl 5 colad b S oslitl (ol 5 CleMbl (So )l (ol 0225) (555 S Gl o Sk 53518 aile (65 (98 Sloedy) ) sl oz oo
e Ao (] & 4253l 33,5 2kl €535 ol el Mall o oy )3 ysbie i) ol ol )9 4 st )y ot 5 sl salel 5185 b o3 ol
Sl el o s phcildy 5 (1B) Cuje S 53 e S gl ) pegad 13 ) 9 L Jhe (g (2 53 5 03) 5 ped e (1 pSl g

sl 039y dolix pw o goizs

eoe®

ol 8,5 &g (CCBY-NC 4.0) LalsS b ollas o] (wyiusd &0 dllio oyl Uil ol odian s 0 Blaio dllio oyl jLisil Gois (ol VE-¥ © 105 3> g jome



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

\f'vdb‘vyO)utdjlo)}J

O3 (ol g

€29)S EpSmemad® (o) jl (sliiel Gise )3 A8 03 0300 (gewde St ey b «bLS i 3509, Jl 35 cnl (AST (A5 )3 sl (S 35 b
D5 3 e oSS 8 Le bl 5951 saolie e ) lnaunlinn b A5 4,5 0,00 o g S S ] kS Al yo 3 45 odlizl (DELPHI ) iy (iS5 |
le) Glojl 655 ¥ 5 (Jle Sajsel 150 5 oMbl lapiuns Copute 5 I T aleMbl (55l ¢ g o oo (sladiy s5lul) (al8tils (5,5 ) < ol (a5
Rl N iz 4 3Ll g 0 (sl S 3)90 Slogiad g ((Hgd e eSS 5 Malliw (8958 5 bk (i (Sslejsdl pisu Al e g Jle
b g dllie (olS mdly W & ps S (6y9ld » 0309 yokas g pyles (simio MBI (glopyolid b ke po Muass il ¥ & (Mlyo g pclBp b b e Mass
Wieok Egoe b ladye (olpl aile il F g € )l (slayjl 3 () Cuje P 5 «OlMbl ()9l (e (Jall i (s elp b b Slido 2 )b
2255 s

4 ey B o lai 5 OBl ol Al QB By g5 (655 Wiged o b 38 Egdge dine) 50 IS BT Sl i (ST LISy 3 (65 Wised yslite
lgme Jeloos | 4 pglar 039 5 i3 | Bl alias iz )3 o553 0 ke Sl ) Ll 4y gyl gLl jglaie . ciigie ol 5l g g S8 ash] (ks gl
ol 03al 5 20 4 0 YA Glasuiie (V) Jgdo )3 28,5 plool (o)las glusl 4y sy U (3 dglS (B9, 0 (6 S dged 1l Cowds (g 3190 ¢ SLL (claaslas

OB Nigi anlas OleYbl LY Joua

o Bis b oo Camy (o) diiles s 5 e o aLh, iz iy,

Ny EPRESURIWF IVE ) \# GrS 98 o pow S0 \

Ny pole &)l5e sole ctin guac \f E5Se Sledlbl (5,9bd g o 3y Y

N kol ol5T ol8tiils ole Ctin gac A C A5 sgziils gs o s S e Y

Nf Syl g e ario lejl \# Al glics S IT o poe 359 f

\' ole cae gac Yy ) Sl slapinw Co e 3,0 I
ool ol ol&tilo

\'4 kol ol5T ol8tiils ole Ctin gac YA EASs SleMbl 5,5l8 g paw 05 7

NA ole can gac Yy EXSS IT o0 Sye A
Y f’l'“" oLisls

Ny - Oyl g e o lojl VY 5SS gl Sledb| 5,5L8 Cy e 355 Ve

Ny ole cam gac A 855 ARGV 3,0 1)
15 ol olKails

Ny ole can gac 4 EASS S lapins S poe o) VY
psle & )lhs

Nyy eole Can gac YA C A5 sgzmiils P PRRLVRTR Kyos VY
pske &)l
psle &)l

Nvo ole cae gac V0 ESS ITcy poe 3,0 VO
ol ol oSl

\\¥4 EONVE ORIV LE N \ E 5SS Ggzmils Sledbl slapns <o e 05 \ld

! Snowball sampling

Oeme]

Copyright: © 2024 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

Jizus jee o dann g 5 Sy s

Gawa olj olKasls

S adaw )3 € o S 65l » 5 € lall o s hclBp Cone GLulid)lS izman 5 (&S S (53 plen ab)lis] GiSu 3 Baos (SIS <8 lis
Sl (S igel ST cnl 650 b )8 g 03 VP Dlas oS 039 diedin (Bolaid (5 S Wigel Cygo byl (iS ) (§pSAged hey g 9l
L5y0,5

sl 035) (s 05 Cond S litel iy > DM (69l 5 I3l g 00 odlisl S i )3 Wmodls ()] e I3l lsis 4 4Bl )L dagd dilias )

O sl 4S5 pgkar 03,5 o3l (5 3 2aome (L) Sl 5 (5 6)55L) Cdgaie Jali oY (slaiou) S IRl (bl 5 (2sy e sl
ATB 8,8 )18 g osel Jom dinbias T 48 S 15 JLis] 55 el vy dinbias gy oyl bl 48 ol adgl (613538 ol yopo adgl anlian gy 00 Lol (ke ¢ 2y,
Mol cnsbas g9y 3 0ds coli 3190 69y oMol 4 L5 g Oplie ygu0 s S s Jleel gy 03,8 bl dnbias | Fanlas 45 Slablimwl § bewldy g0 5
9 5 e 4 oael o oy Sl bl e s CablB (s Engss ) sl (Sl 35 8 s e ey S it o sl 2555 ol
b Jlael (o3l IS 5 005 0315 0B g il yslate & ad) S <8 Lo

D5 ey D S 5] 5 253 55 3,00 539 L5 5 3y 509 o M 0 i d Sl sl e 3 aosh il sl
09031 3 e 2led sloailge s poliias (mis 0y Cand So abl 2 polaieds b y1ay05 5 oY il Sl ot 08 Cand S B0k g8y (Mol 3)lge 5 285
2l e (SNised (o pd g 0l iy diangd Sloj ol b glaie gl 9>)>d)l{| dzoly 01,31 51585 Ve oy Cand S 5l glaie ned 4 &S sl 0l ol daoee
85 )8 36 350 (bl 5 0ud dwlone AT jladie SPSS Jl33 o5 Lz )3 pgd cugi b Sl cugi I ol

b9y cnl -l Waodls (9,0 990 (aes) slagSUl ol g o s Sl (og) o8 Sl 00 olital o5 o (&S g ) pole Bao (S i
o Cansl bnodls s (35 SNl 05 S ol i3 1) gy 990 il (gladin g 4i3) 1S cpl 5l Wi e Lol S o chnogt Sl B 3 5 (ailojlu 1) baosls
3390 5 (SN oMb o 8 (oo by €955 loj o5 el 355 o554 (S Slallas Jf eslisial )l 3w oyl & (9oL (Ko ol Sl 5 (53,5 IS
o0 Oladss gl gyl oSl drugi (gl Bres g adgl olros] Slulid Buisd Bus aS 0dgy ol Cladod jd o5 Juod hgy bl Js bl depaiie @jldyp
55 Y 2) gyt 9 SN iz g0 Sl o5 Julow (sl Ty glal o 035 Sl 8 S (Y02 V) gyl sl 0351 (S soaidl bl ¢34 390 059 5 (S

03,5 03l 3,59y ol 5 Baos ) 50 45 Silodls lol yolaie cpty (clalsyo s (ol B

sokte 4y ol 51 &Sl ST 3o slaiyy ) So > (g b alisiel W) d (b (ot a5 doliiusy S oS €85 plonl SPSS Il o5 )3 oy Cluslow
W oS canl gl ol J 58 555 5L oo ar Jlgie (slaygd b badolidin y jl sy S (A (Bg) os 53 25850 02latul (29,5 (515 ol ) glorl 4y (plitws
25l Jole el isu cpl )3 4 e plonil 4y )93 s 53 ggeome 3 (A (g b Cand (ol Eadg9e S5 B)lyd sl S3l lag )T Sy (e Jl (5LET 4 50
S 5 131, Untoly, g Lo el ccglallie Lol cglitinn; Loy le Lolyid 4tos gk 5 Sy csloailgo oSy Lo (slyy (3iee 3,8 &) S5 4 490
gl ) 3l g 0390 asin S5 o> (sloygd Sl Sy o Sloj aliold s S5 (IS 5 09)S LSl 5 (o i B) U (o pieS V) capenl (liee L (sl 50 (oxian 5

ey Pl 593 A 53 Egecme 3 (A gy o (nl 3 ) Pl (A3 po Sl g Aiin )3 58 (e 4y 9 5 Pl (A pgd W) e wiin S

eoe®

ol 8,5 &g (CCBY-NC 4.0) LalsS b ollas o] (wyiusd &0 dllio oyl Uil ol odian s 0 Blaio dllio oyl jLisil Gois (ol VE-¥ © 105 3> g jome



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

\?'leﬁ‘(}db)@‘d}‘b)}}

Ll

YYIY) jbobiol = (5585 ,a5 ¥ (4o )d ¥F/D) (55575 (soomaiild g byl oaolidy 18 185 A slaes S5l gy (o yd YVIA) (45 585 O 5 (duoyd VYY) Dy0 485 VY 35 o5 VA
9 (1o ¥F/B) Jlo ¥+ Y o 585 A (2uoyd YVIY) a8 g Jlo Ve ya5 ¥ olas blodgy (o> VV/Y) sliwl = (38 5a3 ¥ g (a0 yd YVIY) jluishy — (6585 85 ¥ (o
585 Y 20> YVIY) (5)5ld 5 Cladss pole @ljg 400 ¥ oliad .39 Jlo Vo B VY (g0 Cwodd diilo glyls o131 iSTIA Lol 03 Sl Vo 51y (duoys YYIY) ,a5 £
Sleile glpde I (opd YEA) LE ¥ g deidioyw o qeime (Joyd YE/A) Ha5 O (hoyd YYIA) oMl 5] oKl ji5 & slaw (o> VW) g5 ply oKy
395 Aok par o @eize g (oMol D151 oKl ;5 Jled ol 3l TN g oyl g pdme cuxino

ol 2 Ry Jo > & bgrye slajline g 25 (slaes ool (sloes pogas 2 glio Jele BTy (3915 & bgyype (imgy sl poma o b i )
Sl (V05) gl 9 SO (ol alepo i 3,509 1 392 (ol pande plgie & Caoudiz o (oo goime = (g3 (fsbio SES 18 5 oy S (5515 Sl 2 (it
A odlal 4Bl i by des slodnlas Jloo

9 Plre Gomma sxs) Jlrd W0 a4 Lodly failgd g " odly j e Sled LT Jelud Lodly jd i jedbes tadld b luil ) o
(WS

S S Jeli ols )3 (5 syeogt 5 G5 8 gy 3y50 nalinn Sy o sl Sl 5 e o > sl gl IS 13 ey (6 IS5l L
sl 0392 gl 5 (Glas st mt) JUb g0 & Bodls il 5 " ool

I VED woles &S osd asuie p5 oyl ) o313 51 adgl sus dloul s > Lodly b e Uuil g ouiled tadgl oS sbxy! Y o
A ollis 4yl egrie

b (6,505 laoald AoYA dod (43,5 i pe g (i35 (IS CILE j5 LliSre (LS guudiwd 1 iy 35 gBAS gedima Y A o
33,5 Lanl 45745 Colps 45 g 0dd Bl gl AT VD [y 51 08 VFR &S g Bl il (6)L,S5 slasS dasS” ol caisllas 5 oy il e

3 e o ol (o858 ) (28 05 0 Sl ol @l oY) gz 52 0] (3l 9 Waed 51 (slas goomo sl i o8 53 Glad (65 USS 1€ al o
ISR 5l ¢ 6 ), S0 slaaS Bl g S () wy g jl e c0sd oLl adsl 45T YFD I cadgl (g )li5aS dls po p3 ol o0 M55 (sl jlme (y dlaly Sbol Caand ]
33l (15 95) ol sl £1a5 L (3 i) (g2.8 (5l s e SIS 5 o 5 Bl

(555 oaib) (£,8 sland s s .Y Jgaa

Slre ER W,

a3 65l 5595 sl Jlumms slagpinnn 5l oslitul olime :Jbumms g j oslizwl[NV-1] PR JERNVHING \
Loa T8 555 bl jslateds calites slopitanms o (S )LSG 4250 ilagitaes é’)m[l\b_\]
e g ades slban] B s s 5 4 5l el i Sl s el [NVE-Y]

e S &gebogil 5l osliiul b ooy, ool s g cas po i0blos s 2al3l [NVY-Y]
6, Oladly g3k, S0e5 g Joted (gl diadign glaoly 1,3 5l eolaiul taialisn slaols,l 3 [NA-v] Sleas ,0 5y9ly Y

S Al alely g wam Sleas @l 5 b il 5Ty wleas [NVA-F]

Jzus cleas jleslanal )b 5 A3 sloonT B sge  Slojlu g, olbls )l [NVF-Y -]

e S 55k 5 ooliiul alauly 4 Sloas @il slaan o 2als ioleas an e zals [NV-Y]
ol 0,555 50 b 2S5 cudlid 5 Coro o 2815 Cons l Luelo[NYE-F] e S b b 2S5 cute ¥

Ao 28T Sledlbol |0 e pé Sl 5l 6 ol ila 2aST5 i oKl pae [NF-4]

Oeme]

Copyright: © 2024 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

Jizus jee o dann g 5 Sy s

Blad & jgon b iS5 seles g yls g 6K el i 2iS1 5 ws, [NV - 5]
o (slo 2515 galos 51 Blas 5 ST sla )5S by edgers oo bl [NV-¥]
ez S (silaosly (sl SleMol (555li8 (slacS e Glisabel Sl 5 55 luk Aot bk [NVO-¥] SleMbl (5 )gkd ol ¥
e slosls YL wa (s3leo 33 (sl Loy Ulgs i 5luo s cud b 2ol [NA-4]
olojle ) eI SraSs )l 5 ke Skl St ke [NVYY]
25 S8 )3 b 55l sl ol 5 39 g i)l oSl 50 ()0l [NV <A
ilizie mlio )3 S i eolitul 4y bg ye oyilsd Zody i S opuilsd cudlas [NVY-£] SBei coudlas )
e S 3l ealital (sl (Baio 0yglie 4y g s St 1 Bsi> 0 j5lio &y (o ytuws [NVF-Y]
e SO 5l eolital L s jo (slacistue 5 35> mad )5 Goi> o Sudlas [NV-Y]
e S orild yo Sl s aslial b olbiwlyes s ol slas lsbeul cole, INVA-YVY]
oliul b lojls 0 (559,58 5 6,55 sloan] b 51 AL sloan e 2ol Sllae sloanze rals [NVY-0] Gz L lbanse pals F
eSO |
&l sban] b o baalauly 4 5li 2als L Bis dealanly sloan e zals[NVY-Y -]
6550, 5l oolitl b Lo 2uiSTy5 g ledbl caial pals b o po (sloass jo rals s el sloas o als [NV - -]
e SN
Slauls 2als g banT ) m s sl e 5l oslitul b Slejbe (6550 e #5116 590 42 2aly3l [NY-1 -]
B, sla Fhs b oz Slaas 5 SV game dnwgs sl e S 5l oolital iyaz Vgame S N L Vsame 0 5)sls \
e S (55918 » it Slass 5 SV gama 15 (5515 b sl 623, Sgne i yiis (6205 [NE-A] oS
w3l ez S0 ol a5 pleite Gl s b Y game sbwl iz SO (659l b (GYsame 555 [NVE-F]
Kloads
Del)5 5 oz SV game (>1b (gl 05350 Sledlbl g laools 51 (g 550 40 00l Judod slaools 5l eolazl [Nv-y -]
eSO 3 Bk 3l Sl Sl seles 2 Dl 5 o) i llellons sl iS5 xS INVYT L Slexr la sl il A
el Jlo Yol e cudlass 5 el bl Jbe SYols s sleel[NV-4] ez S
eSO sk 3l S la 5 bolasa s ] b Jges 1 Jlo Sloclasygns (s5loglTTNB-4]
el oslitul alaulgas Madloye sla iaSTy3 5o G5 5 slud olSel ials islud 5o Caoglia NYY-Y]
Loosls 5l clilis> sl (6,550, b s55)5:55 51 oolizul [NF-11] a8 iy (6l Cuie 3
Sk 2 e St o kel lags iyl 2l Hapters slog pdyranl[N10-F]
oo sed g siand 3 S 5kr (sl )l a9 el 5 lolid (slagtuns 1l )l8 Case 5l bl [NA-Y]
e SN raSs 45 (6 mbo Slauags b alilie gl 4l .S b Sal, s pmle Slayags b allas[NF-1]
pois L5 )l ol g baalauly 4 Staly 20l 10l yiie 5 50 ool (o puiitons JLas! [INVY-1 Y] S b baalauly pals Y-
il on 1S (al 050205 b o o (slaan o laalaly i alawlges s JUiil 5 Ji5 slaan e tals [NF-) -]
oS 5l solitl alanlgas VI fgms oloy o y5elisS : g oyloj ualSTNE-Y]
el AT 50 S e koS SRS 5 Sl St 1S S8 0500 [NA-0)]
e S iiee] Sl eaass sboyed 6155 5 i caass slaseel[NYVE-1Y] LS ls anwgs )Y
oS 5l eslitul sl p3Y Gla Lo 4 laess jugess o (6 jlwaiedlys NP F]
S (659l A 5 yaens 2590 sl oSl ool ipghae (0l 5l Sy [NAY]
ilitee sl Sl yz g 2l Jols U s 3l ils Jobs [Nv-#]
SN 6,5ld 5l Coles sl Sl Slamgz )l 3525 b, eSS Cules opilgh s92g [NVO-Y] Sl opled Y
e S s3lussly 53 syne oSlle Bgin o bogi e il ispine CuSlle Baho cule, [NV-1Y]
e SN 5l esliiul sl cdgs b 5l b slacyles 5 S g 3925 1 Jbe slaclax[No-£]
e S 53 waisn slasls 5 5l oolitul b uiled sullas dbaols )3 o Sl Jgwol cule [NY--) +]
5 Sbll b 5o Oy jhe 5 opuiled (Kialen 5 bl mn i oler oo bl b Ll oilsd 6,85k INF-F] 5 L5l @ljjbe olbiules VY
e SN el sl astiul TR

eoe®

ol 8,5 &g (CCBY-NC 4.0) LalsS b ollas o] (wyiusd &0 dllio oyl Uil ol odian s 0 Blaio dllio oyl jLisil Gois (ol VE-¥ © 105 3> g jome



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

\f'rdb‘vyO)utdﬂo)}J

s 6l Mol ool 5 bidss ol 6, Kan 15 jtie &l he s 5 idgs o 6, 50n [NVA-YO]
Oz SO (5 9Ld Al j0 S e D i

J5s 55 el olgs § Dbl s3loesly 5 Gy i olS1s slaglojle bog Mallie olsd G0 [Ne-Y]
s sloolys g balesle

il Silopn 5 el yon Gk Sl llallie )l 5 EMlas Jeged 155,00 gl EMleles Jegees [NV 1Y)
(S (Mhello il b (B & i

5 ookl b siluane 5 Sudlad By 5l oaali 05mm; 85 Gl om0 5o 3, slml [NVA-Y]
e S

Laas T8 50 e 5 ool )b 51 b it 5 iy 5,y 5 slazel sl 15,8y b i [NVY-A]
6l g s slaan] B s mlie M1 5 Slals Guile, JBlas & tmlie M1 5 Sluls zals [NV-11Y]

Sl g 690, il alanlgas lejle solamdl 5 b ol Cugi lejle ol (33,0 Gl NV V-1 Y]
loa e

el (6o Slaslgs e 5 ol (slp diatign slaols |3 5l eslital s el Slidlys 5l cole> [NVY-Y]
Sl 6l Laly, sl wel )5 5 Blad 5 e S5 sbml i Sk slas Ken 5 W[ NYV-F]

(S 5kd 5 6l Melas o Ml slas asbiwl b gy s Alodlims slas lasbonl b (K> LSy [NB-Y -]
ezl oslitl b (Mdlirs sl Ko 5 5,15 Ll g 1ol 515,15 L La s ISon g [NVA-F]
S yeke et O yg0ds Wosls (g5luo 35 (sl Cram S (5,5l 5 ool ilaosls (g jlwe a3 [NA-F]

(S35 o Alas S 4y 3L e eSO B, 5l Laools 4 o ytd g taosls 4 luT o [ NE-Y ]

Laosls (6 a5 ST ) & ylas coll 5 cudlad e aosls (6 ST sl s cudlas[Nr-1 ¥

S S atte pal e 3 i i3 SledMbl ool lmosls sl [NV-F]

alisd (5 YIS Cundy b, sl 5,5k 5l ooliiul s xdly los 55 (b, i [NVY-1F]

oYIS Cuxdg 5 Cunsdgn 4 gy po SleMbl (392 598 19,4 SleMLINYY-Y]

obind ales sl el 05y (sboosls 4y oo s g 1Ml (6 2y s [NV-1Y]

Sy e Sl o Sl ol Cous g cds i obs, cds[NA-Al

el 030255 SBanT B (loainge b Bl sloaze 2alS daanTd (gjluange [NVF-A]

YIS (53luo 35 5 S5 5 Jo b o po (slaanzo (2ol s St (slaasso salsTNA-A]

28950y a8 5 brakaly 51 Lol loasy e Bis: Blol slaas R ) RV

ool 0y o (BT slale; 2alS 5 oIS il ilaan T LIS aal3lNA-Y £

o255 S 3l Gy sln plesls (Sl Gliee 2ol i Slojls (Sobel [N1D-0]

iz slags sl hdy Slojl Sim b axuss s )3lid G pdy Sia b [NP-0]

oSN b QLSS Ll sl (Si0el slaaslip ris3luarailss g (2590l NV-A]

eSO )3k sl b Slosle sl il 3l 1S3l el il yoal NY-0]

e SN g 5lwonly 51 oL Slpess by e il yolid sy (5 dy [NVE-Y -]

eSO )5l 3l Al (K D Gy slp Olojle (Folel 1 Sim b Soll [NA-Y]

s Sloan T o e 5o Slojle e saiadlys 1y s al, [NV

R JUUF S P N A PUUN A SO S PR JEPTCH JUUFS JPRCIN 125 )\ \ Y|

e S (slaessn s3hlel, (sln gs 59 3l s)lel 5 Jlo e 052 15 Ll 5 Jlo slacules [N-1Y]

a3l siluosley 5 iy lp @l s Gl slecalun; o0S pal sl slacsle ) ol [NF-F]

Oz S
3 oS0 65,k silwosly 5l Cales sl o)lsl ool ssluosle sl slansg, (s3lulol [NVA-4]
alisee sl i

Slos 9l 5l ool jslateds bacylojler 5 oS 1o (gl (B gds slaasl g Lo o 393 1 i gut5 (slaasls y [NY-Y]
ez S wile (n g
ool 3 o gumlegil g aiaign glaols,l 8 5l oolaiwl & ,b 5l s 90 e il o] B (o lucSslegs [Nvy-a]

O S L oagil (45 sl

b Mol 6,5 Ly, S9ete
oer S

)5).4...@)...: 6L°°‘>“> w).:_xo

ez Sk b Blad b,

Slhles slaan e als

S5l oy

95 6 5 St

G904 Ll

\#

AR

Y

Oeme]

Copyright: © 2024 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

Jizus jee o dann g 5 Sy s

e S ale g sbaes ol 5l oolitul b (LSS sl saneilys Casds 1 oLS IS o Shas dguge [NVF-) F
oan T3 silutite 5 503l slagle; (2ol dawlyas Wojsyy sl 50 s ooy plovl e 21531 [NB-A]
e SN oS b (ke 5 595 (Slapin 50 il o) ol 1l ey alSTNY -1 ]
el b yie slazel cl> jghateds Sdlalao 5 (5,0 slaai b jo cudlis sl icdlales ;o cudlialNVV Y] L > )15 ol jtie slazel cl> YT
2t )l slaanlp sl s Medlom e laibinl b sl : Mol slas lubial cole, [NF-Y -] e S
S
Glp S 5l aS LS 15 4 > i i sleiel 1o S 5l sslanal b slezel a3l [NV Y]
S oo oaliiul el 5 cudlis
LoanT obo,y g SOl eolitul §o,b 5l Gless § SV game CaieS e 1 Sl cuiS JuS NP -]
3 yeax oS 9wz bl 4 9959 sl a5l eolainl :gas ol A pwiws 158l [Nvv-s] G Shele bl sy YY
Sk sl SN
e S (65588 By 3l Slolo slaan] b Leges 5 (3luting ol slaan T a5 [NVY-V]
Sl Syl S sl )l Sl 5o Catal 5 Eudlid sl s el SHelas 5o slezel oli3l [ND-11]
ez S 5l eolitul b Ml &yl o Jbo g S ool g 106550 SDolss (5L LT INYY-Y]

a5 oleg A8 () lI5AS jldoje ! 3 1yl (61350 10 Wi 31 LSyl gl S &yl IS0! 1 ol (spd (6135 0L g by 25 20 QI8
)8 4148 ol dido) Lol o5 & degasmo g )0 D 0l (ghindiwd ((£,8 dids) 48 o5 VF LJB
el 03 1 (F) Jg> 255 2 e oo | ol olod gl 100135 08,10 9 (bl o 100,155 ad 1 o

@805 (i Je s yad Ll g (£ )8 e (ol ST guaiwd Y Jgu

£

el olass =2 sl olows A R
Vs ¥ basT)d G gemlogs! gk s sls 9 Joou

35 yoioyue glrodls o yre

Sleas 55 5 55l55

' ¥ o b Bl obs, Aradign el 0 Sdlis
Oz S L leakanly als
Oz S b STy ol
Shles gloanze als
V7 ¥ Sl Sy Slojbe ileced b
OLS L ils aswgs ).
Ml (6,5l by W
FRUC L EUNPYRY Al
\$ ¥ enlom ouls ol 5 5 L Wy
B> Cudlis i
H9® 65 s Vo
Hellimm 5 (Ao @l yie bl yon VP
V7 i O Sk L bay e als Sl goladl g je VY

2 > < v & 6 -t t —

S ol YA

ez S b Y gama 0 5ls "

ez S b oog33l yi,l ol Y-

17 f oS b 5 ol s olatel o bl L ey M
oz S L Shhsle sla il anwgs Yy

ez S L ol slo STy codlass Yy

oSN b (el )8 Ly, 35 Al

eoe®

ol 8,5 &g (CCBY-NC 4.0) LalsS b ollas o] (wyiusd &0 dllio oyl Uil ol odian s 0 Blaio dllio oyl jLisil Gois (ol VE-¥ © 105 3> g jome



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

\f~fdu‘¢y5)t~id}la)}:

Sl b 5 fpa S (gl a8 (e Mol b (o) Jhe  oled e slopasls g (o8 slans (ol slawd (s g (&S A ye pledl Sl e

23,5 oo 1) (V) USS 2y &y (gd (sinio

J/I.- -\

Al il
/ fold el e 1o \*. (2Nl 2,6 o sl ol
dlylo gglgy )i e
(o B U 00 g T30 daay
el e gl sy e
g oo Wbl 6y o
losd 9 gl : -
\ @y g ol i /
r/’-
/ N ol gy b golast o
g (ol p2 ) Cubll Ll L— b bip s
2 | P s 1P
b bladuly als o ghidy o2y p gy
it o eyl
lles goajp als | \

> N

/ A b § 96 b
ghjgibcdp ol
G el o culi
U9 il g A 6

Ol gyl coluy; R g o o

\ /

\. J

Sl po donii = (g3 (Faio SES 75 )3 e S (69l Sy 2 (e (Mol (2 gy By e ) SIS

Lfoxoe

Copyright: © 2024 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

Jizus jee o dann g 5 Sy s

Ly casanl (a8 g 039 IV jlxa 31 Clysil ¢ ¥/AY (5:5ke b €loss (5 ()9l95 » 4 bgrye ool oyt (> Sl 93 5 t«ailygld (559195 9 Jgoin

il o PIM (pSole b €lasis] b umlogsl » 4 gy yo Caadl oy yidinr o 03 pgd 593 33 sl 0390 +/5Y jlime 51 Gl ol g YIVA uSikio b €t iy (6 pols el »
& bgyye Cuodl oy il o A3 pow 593 53 Cawl 039y +/FD jlixe 5l Glyzal o Y/VE 1 Sho b €S pasiopue (sloodld Cppde » &y bgyye Cuodl oy yiaS 5 0350 +/VA jlixs |
oy ol 0390 /PR Jlro 5 Glysul g YA ke b € ity (6 pmles Cotol el 5568 g 039 +/FF Yl 5l CBlil g YA 1S5ke b €lasis] b ygulogil®
wlacl o )l B e b oo opl a5 ausly (a3l 1o )3 ANVA g5 03¢5 +/AF L ply a5 p93 593 s Canad &S Canl +/AVY pous yod slagwl (gl JS  Sialon
Pl | g €lygld (g9l g S ol o5 oS e 2l (528 sl e lplitel g (BS99 bl b o)l (s BB ) Jlste 9 93 olee 13 09,5 18
o8 51 cxidgy At piy (6 yolor il ¥ g Slodd )3 (6)elgr ¥ 55 pato e (slmodld o pte Y daai] )3 galogl ) s 4 o8 o5 Jlae Jold a5 Als 59, 593 dw

...\3‘0.)9.3 ‘_Jy.‘? JJ\B 9 upﬂa@ )Lu.cl d‘)l.} ‘ulf).o

rreS 50392 +IAF Jlas Bl 5 VIPF (1o b €S L Blad oo & bgnye Comdl s (o3 S5l )99 )3 konigh (ol 810 Copdliy

“Sllos sloanj (2alY & by o ool (i (A3 g3 53 )3 Canl 0392 /0B Jlons 5l B0l 9 ¥/0+ (:Sikio b €0z S b 815 Coiah & gy o ot
(5 paes 593 53 sl 035 +IFY e 5] Gyl 5 VAV (5:55ko b €yn SO L lndlauly (20l &) bigyyo Coatl (31 208 g 0393 +/AD Jlno 51 il 5 /A5 5L b
5 VIV 03lo L €0 S b bnabauly (20l5% uanl (5508 5 0350 IOV Jloas I Slionil 9 YAY (ke L € Slilos sloajo (2al5 0 4 bgjo Cool (o piiey
oS asly iolal o yd AV lois 09y JADY L plyy oS o3 593 & G &S Gl +/AV+ pow y93 slaguol (gly SIS Sialod o ps ool 039y + /A jlno I oIyl
ol 5 0 e lag (25 g lbsliel 5 S i 92 ol b 3yl a8 08 o 193 93 o 3 09,5 I (slisel o i 31 o b >
el ¥ S b ey (ialS Y (S b GBlad ) ) izpd 4 (28 o5 Jlo Jold <8 LD g 590w plowl |y Cliabyn (el 0265 Cblidy

Wlodgs Js b 5 wllae el sl (553 o5 jl wings ¢ Sllos claaiy i (2alS ¥ 5 S L laiiS]

bgiye Connl (2508 g 039 A Jlno 1 Bl 5 ¥V (5:ikho L €SS (3l dnasgi » & bgajo ool iy oA Jgl 590 1o 2 Flojlw (6 5Lwcend ybov

Szl g YA+ 0ke b «ledl (551 ol yyj » 4 bgype Coonl oyt o i3 pg3 )93 53 al 0390 +IFF Jlime JI 1ol g YIFY (5:5ls b s e » &
Do > & bgrpe Cuenl oy i (A5 pgwr )93 3 ul 039 /54 jlne 5l Syl o VBT Sk b €55l (i & borpe Cumnl (35308 g 0391 /PR jline )
Gy JS (Saler o ps canl 0391 /50 Hlme I Blyzul o YIVY 80ke b € s o pia? ool (5308 5 009 +/0F jlns 5 Bl g YIAY S5k b €559l

93 (yleo y0 09,5 IS slael oyl 5Ll l5ae b cups ol a8 aSld iol38l aoyd SIFF s 009y /ALY Lyl 45 pgd 590 4y s &S Gl +/A+R pouw y9d slaguwly

BB g ol jlisl (gl (8 1s o800 3l eidgy (oss ot F g leMbl (g)glid ciluy; ¥ (LS, il dawgs Y (gyolid (Bpdy N iz b 4 (o )8 o8 Hlas Jols

.J&lb.)y J}d

eoe®

ol 8,5 &g (CCBY-NC 4.0) LalsS b ollas o] (wyiusd &0 dllio oyl Uil ol odian s 0 Blaio dllio oyl jLisil Gois (ol VE-¥ © 105 3> g jome



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

\f'vdb‘vyO)utdjlo)}J

Loy Coodl (3 yieS g 0395 +/8Y jlme j CBlioil g YIAY (pS5lo b € (D93 (6,5 it ¥ 1 bgypo sl (s o 85 Jol 593 13 3¢ cmwlow § (951 o »

Hhme 51 Bl 9 ¥/A5 ko b € 9> (6,5 Jurus » 4 bgs yo o] s iy (81D pod 593 50 .l 039y /YD Hlme 5l Byl o Y/VY S5k L € Bgis coblads » 4
€993 (655 St » s s po Cnol oy iy (A5 pgur 593 33 .Cansl 035y +/FY Hlumo 51 Blysal g YV 4, S0ke L € B Cudlads » 4y bgyyo el (5208 g 029y +/VF
Sialed o i Casl 035y +/AY Hlro Jl Blysal o YWY 1 Sko b « Mol 5 (S350 @l e bl yed » wuedl oy a8 g 03 +/EY Jlae I Gl o YA Sl b

09,5 )1 sl iy 5 51 g b oy gl 45 A1 1331 s yd AT L o3y <V ¥ b ulys oS g0 190 &y Capnd &S sl VY pos 53 (sl el IS

JB g ogllas el sl ¢ ol 5 (ol l)yhe bl ¥ g (95 (65 S ¥ (Boi CBlad ¥ ¢ blon (158 ) ipd 4 (28 o5 o Jol o i Uy,

...\Jlb.)y uJ}.‘S

ol (g 518 g 039 +[A+ Jlme 5 Gl VAT (0ke b € S b iz jo Jials » 4 bgyjo cumnl o i o83 Sl 593 53 3l (6oLl &g 3o »

Sl b € yg0 e R334 bgye Sl s (3 pgd 193 3 ol 391+ Jlona 31 Bl 5 VAP (5iko b € S b Y guao 13 (gl > & by
O (D poms 193 33 Cawl 039 JEA jlxe 51 Blysail o YIVY S5ko b € pn S b odg 38l 55, slul » 4 bgsyo el a8 g 03¢ /A jlxe 5 Bl sl o Y/AY
Shne 51 GBlsal o WIOF (uSobo b €S b ¥ guamo )3 (6y9l9» aannl (o yieS g 039 +/AF jlime 5l Ll  W/EA (pSolo b € g y90 00 il 31 4 bgyyo coon]

b ocoyo cpl a8 awsly (il aopd Ao b5 039 «/AcA L ol a8 pgd 593 & o &S sl «/AVY pous 593 (slajwl (slp SIS  Sialen o pd Casl 034 +/0Y

S b ¥ gmme 13 (gy9le ¥ i 6yg0p00 LRl (e S b lnaja (ialS Y i yd a4y o8 o sl Jold a5 LAD gy 9 dw plodl s <lul (o3lasd]

Wlodgy b BB 5 gllao sl eyl (5 5 oS5 5l eidgs ey S b 03933l 3l sl ¥

50391 +IAY jlxe 5l GBliuil o Y/AY (1S0lo b € pa S b Slpalo (glalih drwgs » 4 bgyyo Comnl oyt (s gl 593 55 ¢ Modlom 61,150 L Jolein

¥ 4 bgrye Cuonl (it (83 pgd 593 3 el 035y <OV Jlme | Blizl 5 YIVA (5:0ke b €0 S b (lllign (65l L) 35000 > & bgiye Comnl o oS
Ol b €0 b ()15 ol pie slozel Cla > & baypo Comnl (35505 5 0351 +/FA Jle 51 Sliodl 5 YAA (:lis L €02 S b Sl oS coblad
VA Jlmo 51 Byl 5 YIAY (:0ko b € e S b (ol ()l Latlg) S9se » 42 bgpe Copol (i ¢l g 593 53 ical 0392 /AT jlins I Bl il 5 Y/AY

<IN Pow )90 lemcwb LgI)J J‘-\Af u—i&’lﬂhﬁ W)AD ] odg /20 )L.sm )‘ dl)m\ 9\“/;/\ O“il"c l; «yd)’t l; u.>)[> ub).u.wo Slozel p‘l> » ‘w.o.&al U“')‘Af 90392

sty JBady Jlgte 593 93 (e 3 09,5 )1 slael o i BB (liee b pd (nl & il ialial o> A o 039 VAV Ll 45 g3 93 & s &S el

b Molli ol bl d9: ¥ 9 e S b e oSy cdlad ¥ e S b Sllo (bl dnus ¥ e S L (2B ol it slozel Gl Y iyl

ol 03al ()8 3 0B 51 A pow KLy dy bgsye gl (F) Jgio p0 blodgs Jgd BB g gllae jliel gl (5 pi o 5l ckings ccp S

Oeme]

Copyright: © 2024 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

Jizus jee o dann g 5 Sy s

A9 (Fxuo SBES 25 53 (i S (5,908 Sty 2 (Hiao (Mol oy (Rl 0aLS (e (Salgn 0, y3 BB Fwly S5 £ Jga

> pgm 493

Coedl o S 31 Gl

Oele

(S

b Fewly olass

ladlge

- —t
P
=

“+ - =
>
-]

<t < -
o
-t

Y8
YA
YAy
¥.AQ

Ya-
Y.vY
YAY
YAy

Y,AY
Y.AY
Y.AY
A AN

YA
YA¥
YA
vy

Y.0A
Y.
Y.0F
Y5

YA
Y,ve
Y.vYy
Y.AY

& © & ©

e © o o

e © o o

e & o ©

e & o ©

& © o o

\&
\#
\#
\&

\#
\#
\&
\&

\#
\&
\&
\l4

\&
\l4
\l4
\&

\&
\&
\#
\#

\&
\#
\#
\&

ailsld 5155 5 S5

bal;3 o gamloss]

S yeie e sloosls Cy e

Sloas 55 (6,4l55

Wbyl G pmle Sl

Kooy (sl 055 Colas
oS b Bl s,

Oz S L balauly yals

SN L o ST ol

Slles ladinza rals

Slols giluced b

Gbd By

OLS L ils aswes

Sl (g,5b8 el g

et g e

Sl 5 S Lo

b Gils

9 65 Jetes

Al g A3l &l ie Sl on
Sk golazdl ey e

Oz S b e se rals

S0 o8

ez S b Y game 50 (5yl5

ez SOk b osg3dl (35,) obxy]
Hollo ol b Jolss

eSO b o) ol i slezel Ll
S b Glole sl angs
oz SN b Sl la sy codlad
oSN b (Ml b5 Ly, See

S5 4o g Sy

$9l9 5 Jos Jolis ol o5 (i §l (90 (imto S 18 53 S ()9l Cann)S e Mdlige i) Jao o ol s ol g gl

226 @l ool sl 008 S5 Ml slo )3l b Jolss g )l (oolaiBl o st 5 (555 s« Slojles (gjlucdylo ctiadion (ol 05265 Codlis il 5lid

29l e (Ag> (wio oS pb > Mallim Mol Sl 5 (6y90 50 g0 iz o (il (Blid (I 4 Klgi oo S (6y9ld ] 5 S pe & WS oo

e ®

ol 8,5 &g (CCBY-NC 4.0) LalsS b ollas o] (wyiusd &0 dllio oyl Uil ol odian s 0 Blaio dllio oyl jLisil Gois (ol VE-¥ © 105 3> g jome



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

\\°~\‘Ju‘¢yo)l~id}la),:

slazel ol corgo Wlgi ooy S 48 15103,8 sl (goaste Sladllas sl (ol 0,505 bl dop 13 S (69ld iy AST daaly oy st I SO
ol S slayiagh @lie yoba (Wang, 2024) aas Lials |y Jig o 5 cwol (slasinld )3 3 b lagye (clacSiany g o ool (oo pouj )3 coblis o
Ejairu et al,, ) m e Gl |y (ol gdaw 55 @V game oldy ol 5 00 (el 0,55 5 olad 5 Jen ilS sl a Sy (65l gjlooly a8 wleols
(2024; Gongetal.,, 2024; Wang et al., 2023

O S 3o (ilworly y3 (slS polie S QU (s> dnwgi 9 (69l s Ao 53 0fag e Slojlir (ilocd ) o oly (LS a0 laaly cnl 2 ogde
Slacdlsy; g S il e umd o i a5 5 cdyllae (Ko5 Slidss sladbdl b e sl oyl (Iranmanesh et al., 2023; Meier et al., 2023) cul
(Kauretal., 2022; Rahimietal., 2022) siud g slacsygld (opds slyp wlol olgo ¢ 38

lielyen D98 0 Cguoe (g sto oS b (el (60l (Rl ) 1S Jelss (S b 5 (S Lo a5 3l L5 el 05 (g5 ]
b 281 slogsiagsy laly 53 atin S i3l g Sl yskS ansg SUI alox J) Gle 5l st 9 (9> (68 e Ml 9 S e
(Huang et al,, 2022) col cilisto pluo ;3 SN 03,58 (opdy Lol @lo «dlids (ylgs 345 45 Kiled,S

kB Sl s b imed ol sl casl S (oilwosly bl (cUlie 51 6y500e il 5 Shilos sloaiy ja (2alS 48 b i 34ios gl ¢ ppiomen
OhalS 1) ey g 0> G311, (5900 Blgicse (el slodis] B (glodig 5 ST plodl 5 s dadlawly Bl 505 5] S 59l Wlosly (L oS
(Ejairu et al,, 2024) 51> Slosean wimd

& Sllllae L boasdly ol ol pdy lSal e S (69l 325k 51 (21 Gy Slazel l38l g Malloye lylil b Jolas a8 0ls (L pols imgsy «cules
EJairt et ) cusl guod oS Cushi s aw o |y beS 1o labl cull 5 ond Jollne bS8y 3 codlad il coge Slgie S by o ol
{(al., 2024; Jeanneret Medina et al., 2024; Kaur et al., 2024

o) 5 CleMbl (5)sld o e srojo 3 laasiis o (B pd Chlas ol p gs (&S Cunle Jds 4 (gl (gl canl Cadgazes (piiz s Siagh ol
b basye 2] slacudgioe pgd sl (ol Jho (225 (905l 5 (o8 Dliiod dijls (> (inio SaCS 15 dad & o] (g plymaesi lSel 5 005 plowl el
3390 S oy 4 GhgR (ol epgs A8l LIS T ledls Cupmoley 2 Slgiige lanaiio g Glide S| (B 4 o yiand 53 (59> dlox Sl eSS (slaodls (5glen
Al 4l sy 4 5l Hgd (S b 5 mlio o sl ol SlaaBl Cusl (Sao 5 Al (e s o goie) o

Pl cmiman i3 )13 (igail 3)90 1y ] (s pdymaess (jue 9 03,5 (w92 GBS b g wlio b 3 1y Baios ] 3 0Bl Jo Wil oo 01] (sl gy
ol g ogdle S (5 Sojlil (i B L) Malliye 53008y (sloadls p S (55915 156 Sl on (sl dre g sl (sl 5l ozl b oS lalllae
S S8 (69l ol sl lge g il Sl syt S0 & Sl 9> inke GBS pb 1 S by 2 elein] g (S sl

Slacs)glid ainej > (US,IS (iloiails 5 Sbjel (sl ool b (Fgd ixio (slacS b (Ml 62300y )0 S 55k blje 5l s Soe lye
agead llolli @)l g el 055 53 Sl eolitl Juged sl |y (aibio (los Sl 9 (ilsd (S Cusliws 5 gy ol Y ppitmen IS g (ngs
slylil 3 sleisl g cudlis ll sl pa S 5l g 038 Jlous 1) 355 65l ol b ¢ Mol 118 b 6o 32y 1l (st Sy «uls 5> S

A eolizl e

Oeme]

Copyright: © 2024 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0

Jizus jee o dann g 5 Sy s

P18 g Sl

23,5 o Sy 5 St by o)k Lo a4 gl cnl Ublye (b 3 & SluST ool ]

538 gl Sy i S g oot o ol 3y

&8lo 4o,

S 3grg geblin ST g5 epils adllas ploxil >

S Colos

ol a3l Jlo pols imgsy oyl

sl 035 culey (SN Jgol 5 njlye (olos Simg nl el )

Extended Summary

Introduction

The adoption of Fourth Industrial Revolution technologies, particularly blockchain, has become a crucial factor in enhancing
the international competitiveness of state-owned industrial companies. The necessity of such adoption stems from the
increasing demand for transparency and trust in supply chains, efficiency improvements, cost reduction, and compliance with
international trade standards (Duan et al., 2020). Traditional supply chain systems have been largely paper-based or rely on
isolated digital records, leading to inefficiencies and security vulnerabilities (Tian, 2018). In response to these challenges,
blockchain technology has emerged as a solution capable of transforming the supply chain landscape by offering real-time
traceability, data integrity, and automation through smart contracts (Helo & Hao, 2019). These features allow for better
accountability and fraud prevention while improving operational efficiency (Tao et al., 2019).

Given the rising competitiveness in the global market, companies are under pressure to enhance transparency in their
international business interactions. The decentralized and immutable nature of blockchain provides a strong foundation for
achieving these goals (Ejairu et al., 2024; Jeanneret Medina et al., 2024; Kaur et al., 2024). Blockchain systems function as
distributed ledgers where transactional data is securely recorded and shared across all network participants, preventing
unauthorized alterations and ensuring authenticity (Rijanto, 2024; Wang, 2024). This technological infrastructure has
revolutionized how businesses handle traceability and compliance, ensuring that products can be tracked throughout the entire
supply chain (Singh et al., 2023; Wang et al., 2023).

For state-owned industrial enterprises, leveraging blockchain technology offers a significant opportunity to optimize supply

chain processes and establish competitive advantages. These organizations operate within highly regulated environments,
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where compliance with international trade and regulatory standards is essential (Nozari & Ghahremani-Nahr, 2022; Rahimi et
al., 2022). Furthermore, blockchain’s ability to facilitate direct transactions without intermediaries significantly enhances trust
in business operations and reduces transaction costs (Omar, 2023; Petratos & Faccia, 2023). Despite the potential benefits, the
integration of blockchain within industrial firms requires structural changes, regulatory support, and investment in
technological infrastructure. This study aims to design a competitiveness model based on blockchain application in state-owned
industrial companies, using a case study of the Sarcheshmeh Copper Complex to explore implementation feasibility and
expected benefits.

Methods and Materials

This study employed a qualitative research methodology. The research was conducted in two phases: model design and
validation. In the model design phase, the study population comprised faculty members in public administration, information
technology, and information systems management, along with senior executives in informatics, international marketing, and
sales departments of state-owned industrial firms. The validation phase involved national-level experts specializing in
international competitiveness and blockchain technology.

A snowball sampling approach was used to select 18 experts for the qualitative phase, while purposive sampling was
employed to select 16 experts for the validation phase. Data collection tools included semi-structured interviews and expert
evaluation checklists. Thematic analysis was applied in the qualitative phase, involving initial, axial, and secondary coding in
Atlas software. The Delphi method, implemented in three rounds using SPSS software, was used for the validation phase.

To ensure validity and reliability, expert review and confirmability assessments were conducted in the qualitative phase.
The expert evaluation checklist underwent a content validation process to confirm clarity and comprehensibility, and its
reliability was tested using a test-retest method, yielding a coefficient of 0.83.

Findings

The findings from the qualitative analysis led to the development of a competitiveness model comprising six main themes:
(1) technological transformation and innovation, (2) transparency in the intelligent supply chain, (3) organizational capacity
building, (4) legal and policy environment, (5) sustainable economic advantage, and (6) engagement with international markets.
These main themes were further broken down into 24 sub-themes and 96 specific criteria.

The validation process confirmed the identified main and sub-themes. The first major theme, technological transformation
and innovation, emphasized automation, decentralized data management, and cybersecurity enhancements. The second theme,
transparency in the intelligent supply chain, focused on traceability, reduction of intermediaries, and secure transactions. The
third theme, organizational capacity building, highlighted the importance of technology acceptance, employee training, and
change management strategies.

The fourth theme, legal and policy environment, underscored the necessity of regulatory frameworks that support blockchain
integration. The fifth theme, sustainable economic advantage, demonstrated the potential for cost reduction, productivity
enhancement, and value creation. Lastly, the sixth theme, engagement with international markets, emphasized the role of
blockchain in fostering trust among global stakeholders and facilitating cross-border trade.

Discussion and Conclusion

The study findings confirm that implementing blockchain technology can significantly enhance the competitiveness of state-

owned industrial enterprises by increasing transparency, reducing costs, improving efficiency, and strengthening international
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business interactions. The results highlight blockchain’s capability to streamline supply chain processes, ensure data integrity,
and optimize compliance mechanisms.

One of the key takeaways is that blockchain adoption enhances supply chain transparency, a crucial factor for companies
operating in global trade networks. The ability to track transactions in real-time reduces the risks of fraud and supply chain
disruptions, thereby increasing trust among stakeholders. Additionally, blockchain’s role in automating processes through smart
contracts enables companies to eliminate inefficiencies and reduce administrative burdens.

Another significant finding is that successful blockchain implementation requires organizational readiness. Companies must
invest in employee training, IT infrastructure, and cultural adaptation to ensure seamless integration. The findings indicate that
the lack of expertise and regulatory clarity are primary barriers to widespread adoption. Thus, regulatory bodies should establish
clear guidelines to facilitate blockchain adoption while ensuring compliance with international standards.

The study also reveals that cost reduction and productivity enhancement are among the most immediate benefits of
blockchain integration. By eliminating intermediaries and streamlining processes, companies can reduce transaction costs and
optimize resource utilization. These improvements contribute to long-term economic sustainability and competitive positioning
in global markets.

Finally, the study underscores the potential of blockchain technology to enhance trust and cooperation in international
business transactions. The decentralized nature of blockchain minimizes disputes and ensures that contractual obligations are
met transparently. This feature is particularly beneficial for state-owned enterprises engaging in cross-border trade.

Despite these findings, the study has certain limitations. Given its qualitative nature, the results are based on expert opinions
and require empirical validation through quantitative research. Future studies should focus on testing the proposed model in
diverse industrial contexts to assess its applicability. Additionally, research should explore the socio-cultural factors influencing
blockchain adoption within state-owned enterprises.

In conclusion, this study provides a comprehensive framework for understanding how blockchain technology can be
leveraged to enhance international competitiveness in state-owned industrial firms. The proposed model serves as a strategic
roadmap for companies seeking to optimize their operations, improve transparency, and expand their presence in global
markets. For successful implementation, it is recommended that organizations develop tailored blockchain strategies, invest in

workforce training, and collaborate with regulatory authorities to create a conducive environment for technological innovation.
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