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Background and Purpose: The advent of emerging technologies has positioned
blockchain as a transformative tool capable of making human capital development
processes more transparent, secure, and data-driven. Within military organizations,
blockchain can serve as a safeguard against credential forgery, inflated or
inaccurate performance assessments, and informational inefficiencies, while
simultaneously strengthening trust, equity, and accountability. Against this
backdrop, the present study aims to map plausible scenarios for the application of
blockchain technology in advancing human capital within the Islamic Republic of
Iran Army.

Methodology: This developmental-applied study adopts a descriptive—causal
research design. The methodological approach integrates a systematic review of the
literature on blockchain applications in human capital development with fuzzy
cognitive mapping. Data for the cross-impact analysis were collected through
questionnaires administered to 14 subject-matter experts in human resource
management and information technology within the Army. The qualitative
component was analyzed using thematic analysis, while the fuzzy cognitive
mapping was executed using FCMapper and Python 3.11. Through thematic
coding, the study identified key success factors, which were subsequently used to
construct potential blockchain application scenarios via fuzzy cognitive mapping.
Findings: The analysis revealed four critical factors shaping human capital
development: (1) application of blockchain technology, (2) organizational
competency development, (3) professional ethics, and (4) interpersonal skills. The
relational network among these factors was visually mapped, resulting in the
identification of three probable scenarios for blockchain integration into human
capital development.

Conclusion: The findings indicate that three distinct scenarios— “gggtta mmm,,”
“Sllen eeeach,” and “ooee oo llapee”— represent potential pathways for
implementing blockchain technology in the human capital development of the
Army. Adopting a scenario-based strategic planning approach can enable the
gradual, adaptive, and targeted deployment of this technology, ensuring alignment
with organizational objectives and operational realities.
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Extended Abstract

Background and Purpose:

In recent years, blockchain technology, as a transformative innovation, has offered
capabilities that can make human capital development processes more transparent,
secure, and data-driven. Leveraging features such as distributed ledger systems,
immutable recordkeeping, disintermediation, and smart contracts, blockchain plays
a pivotal role. particularly in recording educational achievements, performance
evaluation, and career path management.

The adoption of blockchain within the Army of the Islamic Republic of Iran (AJA)
can prevent credential falsification, biased assessments, and informational
inefficiencies, thereby enhancing trust, fairness, and accountability in human capital
management structures. Through the secure and tamper-proof recording of
information—including training certificates, performance evaluations, and career
histories—blockchain can establish a new mechanism for employee assessment,
promotion, and professional development.

ee hhhhil rccttt rssaarc sss mnpsssiee llcccciii n” rol 1 strgggtnnni
human capital competencies and capabilities, such as decision-making and problem-
solving, competency and planning management, evaluation and screening skills, and
reducing human capital skill gaps. Accordingly, the purpose of this study is to map
potential scenarios for the application of blockchain technology in the human capital
development of the Army of the Islamic Republic of Iran (AJA).

Methodology:

This research is developmental-applied in nature and adopts a descriptive—causal
approach. A mixed-methods design was employed, combining a systematic literature
review on blockchain applications in human capital development with fuzzy
cognitive mapping (FCM).

Data for the cross-impact matrix were collected through expert surveys involving 14
eeecillists in A’>> uum  rssuuree maaaeemnnt ifformttinn tccoooloyy
sectors. The qualitative data analysis was performed using thematic analysis, while
fuzzy cognitive mapping was conducted with FCMapper and Python 3.11 software.
Through thematic analysis, key success factors were extracted, and via fuzzy
cognitive mapping, probable scenarios for blockchain application in human capital
development were designed.

Findings:
The findings revealed four key factors influencing human capital development:
1. Application of Blockchain Technology
2. Organizational Competency Development
3. Professional Ethics
4. Interpersonal Skills
A network map illustrating the interrelationships among these variables was
developed, leading to the identification of three potential scenarios.
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Optimistic Scenario: In this scenario, all identified key factors—from the
application of blockchain technology to professional ethics—coexist in a
harmonized and integrated system of human capital development. Blockchain
acts as the primary transformational driver, ensuring transparent recordkeeping,
personalized learning ecosystems, and enhanced data security. Simultaneously,
individual and interpersonal skills improve human interactions and team
cohesion, while organizational competency increases the orgnniaati’’’ s bbilit to
absorb and implement technological innovations. Professional ethics serve as the
anchor of trust and organizational legitimacy, ensuring ethical use of data and
fairness in decision-making. The outcome is a dynamic, technology-driven, and
highly resilient human capital system, capable of adapting to environmental
changes and emerging threats.

Pessimistic Scenario: In this case, the factors of professional ethics and
interpersonal skills are absent from the network of key variables. Although other
elements remain active, the lack of these two leads to a decline in internal trust,
collaboration quality, and workplace cohesion. Blockchain continues to operate
as an infrastructural tool, yet technological transparency alone cannot compensate
for weakened human integrity and moral responsibility. While short-term
productivity may be sustained, organizational culture becomes vulnerable over
time, resulting in increased internal conflicts and the erosion of social capital.
Catastrophic Scenario: This scenario assumes the elimination of blockchain
application and organizational competency development from the system.
Without blockchain, human capital management processes revert to traditional
and fragmented approaches, drastically reducing data transparency and
traceability, and increasing the risk of errors and data falsification. The lack of
organizational competency further prevents effective institutionalization of
innovation, even if individual and communication skills persist. Consequently,
the organization experiences a severe decline in agility, data trustworthiness, and
operational adaptability, exposing human capital to a high risk of inefficiency and
misalignment with emerging threats.

Conclusion:
The study identifies three plausible scenarios— “Digital . rmrr ~ SSilttt Braac,, ”

rrrr - Cll lppee”™—for the application of blockchain technology in human capital

development within AJA. These scenarios provide a strategic foundation for
scenario-based planning and phased, adaptive implementation of blockchain in
human resource management systems. Adopting a gradual, flexible, and purpose-
oriented integration strategy can ensure both technological maturity and
rr nnniaatiaaalrrssilicceiii - teeedll utiooodAAsss uum  aapitalesss yttem.



o 3l (Sl Wlo gw A gi 40 (RS W (559U Coms y5 Sl g3 sLw

o ) o Nl (5 59002
T S yd s ol | B o LS pligy

aallly (Ugims ooians) -olpl ol Aol ol 5 caniled olKiily cSlul mlie Cupoe Lozl )
b.golshahi@casu.ac.ir

bl ol s lisios g psle ol8ails csiliul 2l (MBA) LIS 5 eSSy pae o)l owlis IS Y
amirhossiendorbahani@gmail.com

ous> dflio OleMb!

Wlgi g0 a5 Cesl 03,91 02l B, o b (o iingl slags,sld b bidus g ainey Lo g5
ol slaglesles 1 5 slid cnl 5le emmensls 5 Crasl bl ) Sl dle jos dmnsgs anyT 3 ook e
sbozel 5 03,5 5 S5l Ml ael5L 5 (o8l o slaoles)| oSl Jo Sl s s
oS Sloge i SIS gy ol S0 g0l S les gl |y sl g e
ol (1) Olnl el (659002 i)l Slusl dylo jus drsgd j0 xS (5,5l VEoY/F/Y -

oo plosl Jem iiogi 0,500, b g cunl (60 )5 (slanwgs g4 5l uios ol 1 ol sy
slrosls .zl oogy (538 solis clilSS g Slaol anepllss jg10 5l oS 5 Lidgh g, el
Cawddy | Sledbl (5,5l8 5 gluil molin 059> 8 1z 51 a5 VE @l oy bl aslicow 5,
S58le 5 5l eolaiwl b (638 il Selad g, 4 (S GRS slrools Lo .ol oul
9 &Pl Cudbge adlS Jelge «Ssles Julow b .o ploxil Python 3.11 s FCMapper
ey dnmsgi )3 ek (69l o )l5 (sl oime slg i 153 (Lt oSS L
Al b Sl

SN (5,9l8 S 5D Jalds ¢ Gludl lo s amwsgs 13 JFge galdS Jalge :laaxsly
OB 5o iledgs €68 B sl g g «glad > DM & Glojle (Kol aswg»
2D 5 Joiome Bl ans (slagy )l ¢ Jalge G Laly) 450 A8 o 5 (el 35 (SLL
S )8 s G (L2l 80 g € gals S € Sl 8) g9 )l d 16 yuS A
2 e $iaalip Wlsion LT oS ol jgad BB Slasl sl ps dngs 53 (2 5593
S 3Bl ) (5 50l8 pl wiedue ¢ pdyBlasil o o 05 Cun )5 sl g L

(53 )b
\F-¥/-VIYE

u“)““ éﬂ)b
VFE ¥/ VY.
Hlasl o,
VFF/AY/ N

o jlaads’
dngi (25
e Sl o yuo
Ogede Jelos
BELPEER
.‘5)‘[5 Lf)l“‘“‘

stz i)l Sl o puw druogs 1D 1S (69l gy 8 (glogy jliw (VF+F) L pmanes yuol ¢ Sloayd 5 pling ( BLES 3Ll
AFAYY (V) Ve el oy ool ol (oDl

DOI: https://doi.org/10.22034/dfsr.2025.2068588.1936

Lol ol g (ailod olKusils 1yl



https://doi.org/10.22034/dfsr.2025.2068588.1936
https://orcid.org/0000-0002-2239-3242
https://orcid.org/0009-0006-6117-5105

400
Sl Sis 5 b5 dasaialy da_zls ol 5l Glacgams Olsiea o slusl als
anasgi oo (el 50 04l Slosles (Silzr 5 6y9l55 (90 2 s 53U (29,5 5 (69,8
S8ae sl g Hlasl (B, Coje 4 ol o ual sleadlie 1 (S Sl asle s
aile ol slalae yo (Shaheen, 2023) og, oo jloiias jaoma yiils pac 1o lalejle
JRCONF SR TR 2N IN ISICA VNG S PRRCHUCON IRV E SR B FCHION DN IS S 3
Sodon B Slbee 23l g slwl bix 0 Sl 29y Olprear Sl abe e
lo s drwgd (gAdS Jolge a5 w0 lid (yuiin Slalllas (Darodjat & Arapah, 2024)
Gl Simls (¥ (panss slagaiedly 5 bo,le (il Lol o mo ol Sl
slad > I 0425 (B g ¢ Slomr 5 gy Cdlos (F 559155 5 65650k Celld (¥ ¢ Slojles
1 Sty (6y5L8 5 Shles Lams a5 al s s ol cnl LY Gl 5 al2ls)
(Gray etal., 2017) swss dal,l5 Koo —glaids sla s S puoad 5 5325 sla b ;)
 elecad,b on Bl sz slags sty 5l (o plsiea 5zl (55l 3l sl lo 5o
S5l 9me00ls g poul wdlad 1) Sludl sloyu drwgs a3 Wlgs co a5 ol 0,91 oal 8
2L s cud Sl eala s IS 580 5l 6 mSe e b oxSOL (Balon et al., 2022)
2ol e sysal Bilgw Cud 40 ohga Jaeder slaols |3 gl >l g lbalawly B> dassls
ol 655,54 (Liu et al., 2021) oS o oyl oy (285 (il seene Co oo g 5,Shos
S sl Sl el 5L o ably é sl ol oS e Sz 5l wilgi co T o (5,5l8
Obiedat ) wles o sy Sl dylo jus o e [zl 0 1) oS 7wl ¢ cllac wlaiel g 00,5
aile «leMbl (6, iws Jil8 s 5 ool cd b Wlgh co (xS (& Samarasinghe, 2022
5] e ool sl e 6l 5l (i il 5 9,5 Lot (o i) o530l (slaalisalys
os o (aa aa’ AAA®moush, & Al-Azzam, 2024) s 51 wal,d LS IS slad > danwgs 4
ey (S0l 5 L Kol dnsgs 15 oD (58 8 1 o] s Sl L
SLlee (sryaly g b Kl Copoe @i > 5 S peal (Hyzen (Sl

! Distributed ledger
yobods g 08,91 oy i o 5 Lyl pd (8g a5 el Gz (55, aelip b oS S (SMart Contracts) wiasse ols,l,3 7

OS50 A0S O jgedy (alely b )l byl casly 3ga> cols )),8 e auile) ols | 3 slaay cplaseiu] plfin 0gd o 1)) 5095
SV o Shee sl ole aw (LU 55 X okl )5 Jlie jabas aigd so |z 5053 & jgody lo, )8 Loyl & 3h55 b 5 Qg s 0 pd
S e o1 1) oui aseiie (il 5355 jsboas aiaiien 3l S il s ZA- )



VFoF Gliaa; X9 oyl o) v 8,90 o clss _agisons] aolilas aA

Yi) wlasls oSt Sladl asle o slo Staulds 5 s oo BISE 2alS (6,5 Jbs% 5 b))
et al., 2020; Balon et al., 2022; Salah et al., 2020; Ramachandran et al., 2023; Onik
(et al., 2018; Fachrunnisa & Hussain, 2020; Suhariyanto et al., 2024

ol 5l s Ll Shs b a5 Aol ojsn «wells glaplejls o
62908 5l xS0 i axlge Sl (5955 Sys0s 2 S5 5 Sl GlaCels
Gl a0 See 2l cCagn Sl pzen alaanl giludige 4 wlsiee (e
ol Cayl5 Jl onl b ogd i Sloss ez pllis (b s 5 il Sl o0]
5 383 (Froe (shalllan aieils (25 wiile jommacoial 5 (i sla)liSle )3 (g5 (55l
55 bl sl Sae ez 5l WBETE b e ol solitl 15 el @il Sioos]
b ol (Salah et al., 2020) asl 4xsls o o sael ST b ledlb] ol ayags
cls sl 69re B T Gladl oy angi ;5 655k (al )5 slag )l
ol 95000 GSen Sl e 5 Lo Al daces B

Sl sloale oo e 0597 a (o2 el loizm slacsy5ld 99,9 S S5
sl o3l 5 oz gl Jolows 1 5138 ot 5 ,Sionn] (63,805, aiejli e oollas (5 5o
Jalse ol e s, (3l sl diebgn )lpl plyear 36 (2t bl S
Silopraad g oan] Glag )l Gl siloaned ISl djaline Cosbge L alal) )5 1055
Silose ool 3 1) Gladl (slaasle jw dngs )0 2 (5)0ld S ) ogas )3 (595,
Conl ;3B w0t b (556 (e Luly) 5 oaizey (slaptans 45l 4L » a5 (Jllos oy o)
P Sl bo s anngs 1o a5 (55L8 Gloo )5 50 e soulS belse (ylee Jolss
2wt &l sl ol (Gray et al., 2017) oS gy i BB slag L LJB
LG aso oo el (ylpae 4 15 sl oo jledbds coalad sae Ll 50 (68 a6 5luspuonas
5 03,5 Jelos Gl ployr ilin slasl o 1) 2 (5,5l Sl o zgaiz oo
(Yietal, 2020) asS _>l,b o] b Gebaio slocaulon

@il Gl Sl Slool wiepllas jgpe 3285 L gl e OB gk cnl o
Sl anwgs laanls jo ozl )5k cwn)lS sln Joime plagliw (9
el gy BB e iz ) Gmeghy nl sl D)9y 5 Caenl 09l aS s LT Gl
35 & gz 003 b allss ]S el [ 05 oo SaS iliie (glngs L 51,1 Yl
b sysld Glbail sl egiie Gloany 5 5 i S Ll Gludl aylo s dmnsgs 55 (2L

1 Fuzzy Cognitive Mapping



Ol Y ghane s die ol 0 (6,500 ] Sl pgs ol anils a0 sgge LSl
wisls _Folel = ailipay b ailin jhgs Cormd i — oyl caliies Lyl 8 (sl b 0SS o SaS
o b b, Sl bt (el sl 5 oS BLE 5 5 Sl a5 il
Slr o)l @bl (g o waisilusag 5 SLISEls Glag b pow i b pgu 035
Sl @l )l 23] Gl gl oitn o it )0 eSOl 6,9l8 lal> e 5 (c2alejl sl
Wlgs o Sl doloyos drasgs 10 pumS 0 )5 o0 5l 580 Slailei lads Syl Coles g
g 00 adS oo 890 b ax g3l 0gh del ST gleesgp b olini! slags la5ale o 4 yoeio
)3 S9zg y5iS o pallii e > 5 (el Slaplele ;o aiey (nl o a5 Sliiies NS
drng 50 5ozl 6ygld S5 sl Joiome lag )l ag (g 0 Sl iagh
Eoly Lol @ Gty sk 50 5 ok ) SVlses bl ol yo el T ldl gladylo s
139 g0 0810

Fa2alsS Al e i 3 5ol (5,58 o5 55 e cslS el -

Cea)5 50 Fse sulS Jelse o (G5l g 6,105 ghie) Ly, aSib asds -

Sl 698 Glusl lo jo args )0 ez (5518
FarallS Sl rlo oo damsgs ) (2SS (65lib a5 oo (slogy lis -

OB Ay 9 (5 I (Sl

(o 1,5 g ey i ceadlan) (Gilul & Loy Az g

VS 65 B j0 ohigds sl atil al, jsebel olambl o Sladl Gle s &Ll L
olis 55 T elS o) ~laligl assle ¥ golaBl (gl0yg,0 i, slaas ,la (Weiss, 2015) o 3] o
Sgd oo ALl Saealy Wb, gudS e plee 4 gl glo s clilsl a5 wlesls
alo o 5 218 05595 50 6, N le v aS 510 aST 55 ¥ ugs 0, 4y L (Mattana, 2017)
Jyame Lo & Sludl ale oo ey Jlas ol gl sl goladl i) Lol S o ¢ gl
.(Faggian et al., 2019) wi,ls o8,

! Gary Becker

2 Endogenous Growth Theory
3 Uzawa-Lucas

4 New Growth Theory



VFoF Glina; F9 0)los o) v 8,90 o elss g3 ] dolidas Voo

Sl lae (2l paiane ol )] Ban S Col diepllss ganl,d Sl dsle yur dawgs
Sl gl 5 ansle ol pbs B 4 by sl Sl o (58, 5 o35
S50l Jolis Sluil e yo dansgs pogin ¢ objgel olFays 51 (VEe e ] Kan 5 sola 3)
J> 5 wolanl S&((bla)l bolee) 98 SlaSimld dnng (gomyed 5 (som,
oyl (Tahir, et al., 2020) 598 oo (ools Jodos ( Jlions slgw) ailygld sl oo o (aives
wile mlio 5 Jolie o Jasl JB) (eges slagijsel Bk 5l sl (Soe ail
P i b el b o) ools slabisal b 5 (Jlims sl b bl slacs g
@ eiored Sludl le pus drwgy gl bl (A1 j138le 5 L 1l 51 eslazul (b5eel ausle
Ol Eales 5o a5 9l WS slabaly aples 5 (55l ile s (Sl b (e Jolos
.(Calabria, et al., 2018) s.iS' o sl 1) (5 5YL 0538

Sl Jluzms slag)glis b cos Sl oy Jims slaidl ae o
sl e a5 W o ol Sldllae b oo dxwgs ailyglis sl suaily 5 Sl
Sl )l sile 60,800 slad,lge 5 ool Ldsw ¢ Sledbl (g 5k8 asle Jlosuws
Stofkova et al., 2022;) wladl sloon]d conal o) Kan g divwe Jo (65 oo
2yl ST Jluows jae 0 5ol i olaay b oo ol o (Bulganina et al, 2021
o ylojla) 0,8 51 gm0 (il 09 oo Cel (5,9ld 5 w8l o Blas] laSlils o (6,50l oS
(Alam, 2023) &b jga> (osls ol L
il dgle s Arasgi 3 (e 593 ol
©0al6 K50, Cual olad ala Ty &5 Cel eddaie S8 (6,08 Su eSOl
Sinign sloolsl B 5 05 o Jlal la 21,5 (55, | abaly B 5 (6l ends wudlih
Mohammad Saif & Islam, 2024; ) ol soliwl LB o1 o ol (g5le, 045 cqs
0ol (6l 5 o s b ezl 55l 3] sl Lo s (Meng, 2024
ol Sldlas .l ool sy o calize glads o 5l Y ol g 35 a8 pae adlads
oo, )5 slils gludl alo s dnngi g Gludl mlio Co o 05> 40 xSl W 0
139 g0 0,L0 8 lge 1 51 (S A A Cel (gounie
Ol EAUCTX wiile (lapitnns 15148, 5 (o590] Gilgms (zminsylizel 5 o 1>l ()

QS o ol f Jrzr il o polie 5 Bl el & jgoas |y (S55el Skl g o alsS s

.(aaaaa aaaieead 000D Avjj i &oodaim2222222)

1 Connectivism



O Slas pleol Glp bJaw o idwas e g plasaul gl diadse glaols)l 3
ol g 2l o 1,8 B ailes,S soliw! aiedign olsyl 3 5l cublas > g cilop
(PMC, 2021; Meng, 2024) 545 Lo, LB ¢ 5580

ol yleyes o e (1 20D o LS IS Jolas (slapianes (6,05 gzl 4l
037 @bosrly Ged @ Gl alopw Cunae )3 2N Gk sla Sl g5
Sl p 6,8 (nl ilwesly S Glatin sl eSO 5 OLSLE el slapin
.(Mohammad Saif & Islam, 2024) ..

a5 ailyie S o ST A Sols dnssi 5 6 Tol e $5S0
) 698 dxwgi yrms 5 03,5 Cod (el O pp0n | QLS 0 Shae 5 (ke 0]
(Adhiatma et al., 2022; Meng, 2024) soS s;lwcdlass

Slazel ¢z 5l eolatul b : Sladl dsle ps o e sloais] 3y LIS als 5 codlas
Adhiatma ) J"L’LSA u.,.ml_f oals (_g)lS....,;o e_i.m.a) 9 d.él.’ uwl)sl Co pde g ULS)lS O
et al., 2022; Mohammad Saif & Islam, 2024

9 Copde 5 5 05 4 &S Slidod glhaiiin (Sl glaodE ) Jgaz o

41

4

(f

(™

il 00l o Lol cslazs sy Slidl asle yoo dmaogs

S92 iy ) Jou

ke 9 SRo3 Ol ol Gize
ol al38l 50 xS 0 I8
wlis o Shoe ( obo, cuils 5 codlas atepllsi 350 09> 1 eSSl csloo S Kos;c:p;?ulos
ol ala b 5 mals 0 ¢ Sl Sl Soilatans (o) 2 S 1ol - m.)

Soogh slaslo )3 o T eolanul

et 335 S 53 eSO ol
Gl gazds LS, g Sel

SLol clad o Lo o o &iaa] C 5 el Luly; o a5k Gupta
Crel GeA ;e BA> 5 W jee 2P M9 S N (Y-YF)

Jo pals g codlas mlidly (oo59el
LsJL..J‘ @L«c Lgl.db..\..j)s »®

Sy 5o soles cules i oL il aslllas
Shal mlie Cu o g aa .

. , O 69l p (e
S5l sloss e o ptiasiz Jolod

1., ogeeSYeeannnnaaaziion

2 Blockchain Framework



VFoF Glina; F9 0)los o) v 8,90 o elss g3 ] dolidas \RAI

L 09y SRR e ol Géxe
adsge olo,1 8 el Jow oleaiy
Lt «trust score) slezel Lol

o, 8as 385 (65 5,15

Joe >k Sl Bl Cu ke s
YT 5N (6 y5ld p Ske

(Y-Y¥f) Meng

L] mols o pow glooguds
< & 2 ROR (S0 .
SN Adhiatma et
bz o2k 2 e x-vv) al

o, lae Sl 5 Sy
Shils b e S bl (Slk Awaji &

slezel BB slos jgliws el Solaiman
(¥-¥Y)

hsl eplaseinl )5 pm SN 0 )8 sepllai g e
t_;,,.l)lS 5 Jluso Ls:alsf 590 ,Slee Slool

Joges ¢ ptine (69,8 (sloo gl oS

T : H9e3l b i
el SHlae ol OFIT 2 ooz

SuUs Sy e
ode 4o W o p,5 5] b losls 4o o M e
..‘)w’fs.ﬁ)d [Cadd Lo allie Olosles jo ez &
2 b 0l Bl zg 5 g aols |8 oL, ] gl Sllos 1y olaoely «-vv)PMC
S Shae 5 cilis e S
Saze (20,3l )3 S 0 18
iz wile Gl gl sban] 3 -y by, el cu e Seile el Li et al.
a0 igsh 93,Shos (b5l Bisel Skl o5h 2 (e Sl NRARY
Co piw g plasuin] piaes S 4l
Sl 5oz p (e Sl e o g g plosdinl SuSS Onik
ni
u..ﬁl.m XY LSL‘%;J"B L f.o o 6"5‘6"“ 6_'>|).|o )l oalawl L\ @L..ul é.IL;.A (YA
9 5ol g Bl als Blgw cod o VL RE D IRIYIE
Sl gz als
oA Bdo Codlid Coge eSO
. . R 9 g yed
Dgdee 3 Ses b3l ) slee! 2k 658 3l o)

S b
50 Kadigr laoly 1B )5 iman A bl e o o u"f ’
' QAP

RO AR SO CRPA FEJEr R

oS 4 Byo b oty slagimgly fdi amdge oLt Vb pwlibariiny (sanger

ol sleacs o L (Gt 5555 saa sa’ 4444) wlasls . Sladl mle [0 S
.(Kostopoulos et al., 20250:5l)  Sluil dylo pus drwsgs 4 Gaos 39,9 (e Klodgy 35 yein
39 Sl oy dmngi ano; 53 1) eSO (5ol Conn)lS plely S gy
s SBT3 &) iy Olidiod iy Gaizred WIS oo o)y (ol (sloglejle Laona
SOl drngs yol> fagh oS Jb s wilassls  Ged> 5 2b,leodr Jre Sl mle



LS o Kl g (2,5 o poe golanil S5 i o (g5 prenal wiile (kS
o b oyl e i lallan )05 (s 55 o oy (ool 3L 51,
OlrSpeeas  Joime lag lw &I L g,y hogh o5 (Jo j0 wiles S Ll cageie
Glo yoo daogi 50 xS 0,5 slao paly g o 1) (See laoasy | WS o oS ol
O Folae g e baly) S @ plpogdle S (b gyl o b clie ) SL
wslsy Sl Glopw dnng 0 N sl Cen)5 53 She S Jelge dcgerne
21 @IS i &5 galdS Jalse 5l Sope Comdg jo i b 5 Ll jo 5 090 e
g0 e Joiome lag )l o (Gl le jr drsgs ;0 eSO (55l Senn)l5
a5l o gysle Vb laaiin b Gieghy (ol 5o ead ply Slaal dulie

Silesr gy (e g (SBg) (L3O

B9 (sl 09,
Ot Sl ailopw anngi o0 2 (65,8 oo )5 plulid (g o pol> ek
Josme laga )l SIS s 5 Q5 53 08 8285 ol Wil (e Jsbes 5 e Ll
ol oa plowl o~ hrogs g, 4 a5 Sl 68 ~(Slanwgi £33 5l gl nl el
Bobidns ) Ghaee g (Dlaol wiepllss j550 1) SlallinlS wlalllae (g, a4 Waosls (5 515,5
Gy & S G il gy ()T el g 5 g (kST else (634 5T 5 (508
ool 0 plol (651 olis sl by, 4 oS Lidu g | Seiles Julou

Gl 158 )5 g 31 5 e 5 sliwl o sale alin 5 s olis anlllns 550 sl
as ol sl aslasls Sl ale ps drwgi 0 S (5,08 slad IS sy 4 &S
I aleiil sl &5 Cl o3 Slles oGS lahs, 5l (S 5SS CAS
«(Bakhtavar et al., 2021) 5,5 o 1,8 colaziul 0,50 S31,5 slogeds a0 5,5 2d
L T8y bl 5 pllicalo (Jols aslitus yy oSS gl (5 05 sl S ol nly
ol aid ) § Loy Sledbl (g,ld o pawe g gludl b o i 0 canss (6,550 S Huw
S0,95 5 Slasl alo ps jgmma00ls o pow pgar 0 0,20 Able ¢ sede il 5l aST el
Gl b 9)lo (S 39290 @lio g dlias (Sduzmn 4 by, (nl 9 wiges 331 (uizmen Aoy,
555 3 labl ol calize clacib 3 sasmogaly Vo JBlas a5 ol o] S 5asls L
L .(Osoba & Kosko, 2019) aas ials 1) (5,8 ew oz U aiil aiils 59>y olSaus

1 Thematic Analysis



VFoF Glina; F9 0)los o) v 8,90 o elss g3 ] dolidas Vof

A VF olaws 4 YU slo e 5 (e diedon by, 4 (6 kel Bges B ass cpl 5l ol
25 g8 il Gl aelitn g (gl (2,508 5 6,15 glosl (sle ) Sl

SloolSly 55 00 it wlie s (BN gale (y5%e 5 lio (bl 5 205y 9l jslaiess
Sy Owigren aslaiils 1) saome Gl g sloiul (e o iiion a5 090 colaiwl jiee ol
b osliul wnl ol 5 clgie sbaline 5l SSles Jubos By, @l (s, 23
a8 gt plaal 5y 285 )13 B s 5l 8 i LB )0 ead Laxt elge a5 s jsba
S ol ol slaglejle yo 1) Jelse onl unains Ghie Culside 9 pdy Ol
D rizmes Sl plo 6l Slatiy (bg) 4 Jelse anb Coll rizes
Aobidws p Vg 25y (2b551s1n 00 S Jlad (o 2 (ol slaglosle (i Lo
ol @bl bl 6l s o 5 90l b Slyime (g, 5l 3 (Gls Susls g 0%
G5l Gl smin Sle e Gl TSl £l solinul S5l 25 s,
YCI o1 0 a8 0,5 dcwloe (V) &al, 5l oolaal b1y o1 olgs oo a5 sl (g Olaslio
PS5 e 4 ojlaile 5 el Sl o )LL (e Slis 45) )55l a3ll
M= s ] e 45) B0l ol RIP (el 5 )55k 2 Slaglie yua slo L
Pant 6t ) sl 25} Slaglio e ilo o325 Jlaie 2,255 T Angr 3 (Gl VEA L il 14
.@l, 2022

cl =2tmax cp =< M

Josz ;0 ol Jelse sl )50 755 slade ) alaly )0 0uls plowl Glewlows b g3llae
Ayl /)5l S Jelge  eled (slp CRJlade aSbsl 5l ol suls ools oylad ¥
D9 s b T (6,550
ol . (2L Gt 1 )5l 5 Vg

Cl C2 C3 C4 C5 C6 Cc7 C8 CR
o Y e Y ¥ Y Y 5k &5

w5 sie oy 4 apllss j950 i, b gy Jol Gidu 5o e o)Lil assT b pl

Al 5l skie (s 08 Jdod s aie (Sl el gy 4 ead (g ple S

1 Compatibility Ratio (CR)

2 Consistency Index (CI)

3 Random Index (RI)

4 Largest eigenvalue of matrix



5 adsl slaaS sbml dassls U o Lsl : Lol (Y210) "SI 5 ool slals o i
OIS (9 g el Al o daed aSil e 5 o CSLl g 92y Gz (g l0S0S
oy 5 Sl @ mie (idu cpl 9,5 (Golshahi & Assayesh, 2023) o oola|
how o B ool cllS g, eolatwl b pgo isn 0 e L0l SO
sools Ll g a3 4 FCMapper |l58ls 5 cpuxen o Python 3.11  wosideli
Slopls laasl sy jo .ob a3l 5 s ced dads culil g dslids p jload (5,910,5

o3 sleaisl

&l aslol jo ool oy ayjond (29,5 s gu pdd owlid g, Gidw 0 aS 43;31 L ply
gl o0

0935 Cpnd 5l s a0 ol 0 ((G0lS Jelge) pedlie nd g aliie iy a5 - ol pIS
Sy $alS Jelge «Siled Juloss gy 2 (e sale mlin 5 gte wieplll 550 5 alts
ieplls 9,0 wisly8 AL aials s ‘SBLM.;l W lo s drngy )0 L (5,0l Conn S o

oo @lo 9 gio wiopllis 5950 wiul ) S

1 Braun & Clarke



VFeF Glianos oF9 o)lais o)+ 8,50 ¢ olos 9300t ] dolilas Vs

Sl 4o s drusgi 33 (ramSHN 3,555 (Gl Jalge ¥ Jguz

, Fosd gl el lass) lapadls  Lilse) (23 slos .
gl el o5
(odl> (s .
O\\C.Y‘;E)A;S S5k e il pad dawgs 33 S 58
ng, L
Jangua, 2024 T s @28 sl
Fard, 2024 ik (€2) sl
odd (g5lo dnd Bjg0] Loz S e
VY (ol g ol P oSN
Ve (lyinr g Bgpmed Mol 2y 30 d90t Axrg
VF-Y () dnsgs 5 w.'xf)t 3).3)5 PPE
w('s'u‘;;’} 2’ OA;E; o) S0 8380 bl slasiles
: (C3) Sl
Ong, 2025 . " .
' 05ls el 3 slazel g colas oy
Islam, 2024 > PO SRS St
Faraji & Jafari, 2021
125 PIRA TR 2 1% 55505 9 ol (i)l 4 slox]
VEe e ihsi 5 oLl odly o pte PR BRIV
e 5
Gupta, 2025 Ly pis S s s
Islam, 2024 (C4) L)

Janjua, 2024

Koo slaoldyl)8 g9 b Molss dgupe

Ve (bl g steze
VN (lybnn g Mgyued

@l el

dngs 3 525 3 )8
Aoy Baa b > Sles b))

Ve e g g bl e Slojle (Sulis
Mustafa, 2024 (C5)
Fard, 2024 ‘_Jm;o ‘_y‘y» 9 Lm_))Le(o W)L,.c'
Faraji & Shajari, 2021
WY 3 Slo)loe drug g ol (652 pyicly
\f'\‘dl:’.).l)&ﬁdm » u:-’ngJ .\ﬁ)lf
Vel 3 peod s 5
VNl g Xigad b e oo < )L@ffwy
Gupta,2025 aasS
Ong,2025 sl ol 5 LBue e (C6)
Faraji & Shajari, 2021 eige By sl JBé
Voo o lyg g ol e lo)lidy )5 coblas ol58l 2 oS 0,8
Gupta,2025 b slus zals W drg Jolse
Islam,2024 S
Faraji & Jafari 2021 SleMbl ctel 5 ogad p > Lo (7)

tolio 515 510,85 VF &ged al o ol 40 ool (5,510,555 5 09,5 LSS —pg0 o8
S Jelse e Ly ogas 5o il (g0 A2di plasily pslareas SleMbT (5 5ld 5 L
SIS 3 e 0 Al il 51 e o 20595 LT e (o pile Aol g JuSCES



Vv Sl el 5 (AL plig /s (il lopus drasgi )0 Db (5515 S 5 slogy )L
A S s 5T i o 1ol IS it gy b Jelge pls  Jole 5o

WSS s K o b €Eoie S g0 j0 g €obj L J_,JL.» PRI J_,JL.» KpS
Bl 2 (e QI 53 (oM sloite Al o (nl 531 (oM Sl iite (53l s3 —pom oS
o a T lie 650 ool Yeugac &b 5l jekaterpas ad Lo g5l slael 4 (558
b oo 50 5 (o8l (slis sazy Jlae 5l ()l (90,5 Jao 50 ()] 80,8 (slao )8
M=((mu) obawl slis g3l olacl.conlonis oolaiwlgools g ypS Oluslxe px>

:(Voskoglou, 2020) sgi o iy a5 ¥ dla, b o] Cogae sl g aigd o ools oLt

( x—1
I<x<m
o 3
Uy = u—x
) m<x<u
u—m
0 e.w

el ¥ IS8 258 4 Gizd ol )3 (oS sl piitn (53lus 3l g2

1.0~ Very Hiah Effect (Negative)
- = High Effect (Negative)

—— Low Effect (Negative)

—— Very Low Effect (Negative)

= Na Effect (Negative)
—— No,Effect (Positive)

0.8 | — Very Low Effect (Positive)
— Low Effect (Positive)
= High Effect (Positive)
— Very High Effect (Positive)

0.6

Membership Degree

0.2

0.0

~1.00 —0.75 20.50 ~0.25 0.00 0.25 0.50 0.75 1.00
Effect Range (-1 to 1)

OB 55 (oM b yuiite (5 5lwg 3 g Y S

W) &yglne e ple cpgm g p90 GoplE 612l b rgrmazs™ & jglone G yile JoSCis —p e o8
W) 5 13 rozs & pglome o yile o Al 5l o0lictanl b pans s LS5 )5 5 51 S5 o (sl
1o J5a ¥ Jgu b pln

1 Membership function (MF)
2 Triangular Fuzzy Numbers

3 Adjacency Matrix



VFoF Glina; F9 0)los o) v 8,90 o elss g3 ] dolidas VoA
0 Wi, Wi le
Wy 0 Wy W j
W= W3y Wz, 0 W‘3j
I - v
Win Wiz Wi Wij )
ol e as
k

W’-J=<

1
Dl

k

e=1

k

: Z

X m
e=1

k
1 e
DX
e=1

eyar 10 € 5,5 lawgi oo sols plais! o3l slael polas [,m,u g o5 5 slawi k )] jo a5

Coal ol ol sodS Jale 3 ljae

(ST O yglxe s o F Jgu

Jolge
Sols’

uS)BL‘-é
S
C1

sl
e
(%))

s,

o

R

(C3)

sl
skl
(C4)

:" .LM.’
(C5) Slojly

sl ke

(C6)

OIS dxgs

>
€7

wlop drngs
Sl
(C8)

6)5u’

(C1)

S T 7 RVATA IR OO

ERA TN I

sl .

C2) 50,8

AR

AN RN BTN

sl
&8 O |
C3)

sl
skl
C4)

Shobe
(C5)

< FO| ..

c AN

sl

6»4»42.)
(C6)

CA A TR~ BIATA I

) ES PPy
sl
(C7)




‘ Sk | o les | sl les | slac e dsgd sl )lee | B dnug | 4oy dngs
Jolge . . ' . .
G | | o | Bl | Sls | paa | Gl Sl

(S5 (o)) C3) C4d  |C5) sbild (C6) €7 (C8)

6)9L‘-5
PR < PR IR IR o G o1 S A R Yo! [ o G i I I ICAT I A o IS B B TR i Y I AT K R B

1)

Axwgd
aloy
Sl
(C8)

oud Sbml grezd &jglome e le Sl 5l (LS S ol deslre —py oS
S SIS gl Al b Jolse 51 SG e o lacardy s sl (F Jso2)
ol 7 h s ol slepls a5 (Pereira et al., 2020) o oolaxwl (V B F Ly, @ilhe) ;5L
a5 saprits 09 oo iy ¥ alaly 3k A Wyl Lo o sadgl Sl sy iy a5 -l
mhas Ygome ol i (Uole) pogie’ 6 5lo Jled &l mbas 5o lis al® jaie o o o
el b s 5 sei TS5 slagis, 5 (S b pstie S (sileled Ay
5« Bly slassls l solatwh «Coialie don slp (o8t Hlobe e «oules
Ot 6l 3 53 a5l gt ol yo (Szwed, 2021) g o fyans €7 B0la aiasoy

el oo ool Lelge (g3l Jleb &tsl pelas
A = [aio),aéo),...,aflo)] )

31 oolaiwl b (Jolse) pudlan 51 Gy cdls lo o o(alge) puplas b lo 0 Slayie,4 -0
el oads (Sl 39,4 5,50 j5bar O dlal,

A = (7. 4A®) ©)

1 Fuzzy Cognitive Map Dynamics

2 Initial activation levels

3 Expert Opinion

4 Trial and Error or Sensitivity Analysis
5 Default Values for All Concepts

6 Using Real Data

7 Random Initialization



VFoF Glina; F9 0)los o) v 8,90 o elss g3 ] dolidas AR

t+ 1 aos dasd o T cdls Yoy ATHD ot dlasd o ealio > oy AD T s a8
el paie o 5 oS cul (ilaly b TaSgeSon b o cdéh) Nalin] &b £(0) ool
o3l e polie g o)l a5 ([e V] Vgeno) culs 3gamme S o 1, puslie polie b 358 o
el 00 oolitul £ dbal, golhae A yiell b adgeSon a5l (idei ool 5o S Bio |,
fx) = ﬁ @)
A o sy w0 W 53 Ojglne myile (g ile 0o Jalo 55 W AD izen
3,8 ool 656 ©yd 5l Wb el e (556 slael Jolis a5 W A® diilxe 6l .ol
dwlee pj Oygoas B = (by,by,b3) g A = (a1, a5,a3) lie 531 dae 50 556 ©yi
190 50

AXB = (a; X by,ay X by, a3 X b3) )

@ abaly) Glasyjgyss Aolae 1S5 4 al>yo onl jo T oS pe 4 oltws 5 1S5 an b -0
ACD = 4O )y sy Jlas a4 Jlgte Sl o g0 oo Ol B g8 o 00l sl
il peslae b lacdls saumsylas A Ll polie da |85 5l me slaws 5l s b g
(ool 5 Ll ody S ea bl cllo a ealie (o Lails; Conds cle a0
Shoisyt Aolee (ga s Jalss m Lails) jo ol See b jluly <l ay pliws jslaiea
LSS A e 7 oolass 4 (0 Al )

rolie Jolo a5 A Sl o 1y 5 W (535 & pslome o yile cal> o ol 5 —pins IS
o 4 oSS g, 5l pskiie (nay iad (53leisiBly e (6 e sl Sl (5
sl 0 ooliisl by, ylos 4y s Slasl ,S& (g5l Joo Culils 5 YU (g iy cillan]
w(@®) AO Ll el oy o3l slaals @ A alal, > (Fathtabar et al., 2024)
ol ol S o ealis 5 Ky pp b e @ g LT Cygie 4z o

! Threshold function

2 Sigmoid function

3 Step function

4 Iterative Process and Convergence
5 Steady states

6 Center of Gravity (COG)



~(8), o ~(t)
SO J, @ uw(@"”) da
' [, u@®)da

M

g sl Cugac ax 0 u(wy;) W Oyglme s Sle 636 slawlyo Wi A akal,y )0 riren

w;; = — 1)
Yoo u(wy) dw
el 0l 41 0 Jgazr 5 Ve dlal) jo Al pe l (255
AW = [0.615,0.769,0.829,0.787,0.546,0.605,0.718,0.869] )
Ol iyl (g3l Blg O Jeua
L, leo C1l C2 C3 C4 C5 C6 C7 C8
C1l . AW Ay - ¥ LAY <Y - ¥ i
Cc2 .\ . AN LAY
c3 20 .y . e oy
C4 . A <D - ¥
cs5 : T : : iy P x
C6 e b . . . L XD . .5 ¥
C7 . . . DA . a . & . A
c8 .Y

(59lS” Jalge) el (s y5ome (a3 5 "6 230,088 " (655 13T lian Aralons —tin plS
ol ol tlie 51 Sy (559700 (a3l 5 (63058 ()38 3T (e al> so cnl 5
il 00l dwlxe ) a8 a0 W B0li 584

b a5 Csl W G le 5l Sl o polic ggame (a3ld nl s 38 8b (s Ls lona -
Sl oS Jale o (6 10551 Glime [l pals (ol 098 oo dlone VY dlad,

1 Qutdegree
2 Indegree
3 Centrality



VFoF Glina; F9 0)los o) v 8,90 o elss g3 ] dolidas VY

n
Outdegree(i) = E Wi; QRD!
j=1

Gebo & Sl W ilo 5] (y5im 52 polie ggazme a3 Lh (nl i iy ol a3 Ld dnlona -
el gaelS” Jole o 5008 i ey 3L (ol 355 om drslons 1Y

n
Indegree(i) = ijlwﬁ ay)
a5 e i | a5es 10 oS ele Ky Coanl e Ll i ysme (AL Ao -
dmslins (151 08 oo Uyl a0l 0 (6 FgalS 5 w3l (6 5V (5970 (el oS corplie

09 o0 oolaw! VY 3.14{‘) )‘ )97 U”L""
Centrality (i) = Indegree(i) + Outdegree(i) \Y)

Sa970 L 9 (6 33y P51 (185 BT ol jue dwlxo F Jgu

SIS Jelgs Outdegree Indegree Centrality

(C1) S (5y5ld )8 Ak - ¥ Y
(C2) 3,5 b lae 1Y VY Y.00
(C3) 3,30 b oo VYO vy Y50
(C4) bl sbes,le V.0 V.50 Y0
(C5) slojlos Sl dsmgs VY V.00 \F'g
(CB) Lawass lbcle V¥ 1Y AN
(CT) sl > YS! V.¥0 V.5 vy
(C8) Llus! &ylo s dauogs .Y Yy AR

GOdS Julge plu o ;0 (V.8) Jule o 5 138 Sl eSS (5,9l8 oS a2 oo Hlis gl

G5 (V10) (bl )l slocsles (59700 (ol (rizren it (05 Jalge (5 03y 5]

Iy peplae Loy, 4T o LQHT o Jol 4 Canl o0gs Jolge plu 5l s (YY) (glad >
as o olas



oy, aSed dnk ool b al>jo opl 50 reemlie Nlaly) 4SS ALE e 5 - et oIS
2> e ll jslaie (e o a3 ¥ JSS b Bille (s0udS” Jalge o jloline 5 (e Lal,
A Al VAV i s (ol W B0 6518 ne s Sl nilo b ol aS) Tasbiw]
e Lils) plaie 4 wiogy 155 albisl ax SIW e ke ;5 Ll polie oS alg L5 e

3ol ool LIS NRM jo g oals aid 5 Jaiyo Jlolies

ol Jalge Loy 4SCudh &5 ¥ S

Ot Sl analone g 53 (3 led L2 sl I e i Jetne slagy s e 5 — it oS
Jolse ol igs lulis il else s 21y o3l (i 45 05" Jalge s ol
5 e Ly, (olol G g o 438, L5 o Cudibge (alS alse plgie 4 Ygans
Maden & ) sgi oo Gasi 25 g & cilie slagy i s glulis sl 5,50
:(Ylcenur, 2024

ool pluld Coddge a0 lS bolge aulS oyl cnl )0 (28 ) il s g0l -
Sl )l ¢ «lad ;> DM« Slojl Kol anwg® LS (5,5l oy ) 5)
gl ge Laam ulS Jelse o Ll 4SS (g5l 55 (€60 S0

1 Network Relation Map (NRM)
2 Threshold



VFoF Glina; F9 0)los o) v 8,90 o elss g3 ] dolidas WY

a5 €63,80 00 o o 5 €5lad > D goldS Jalse (gl ol jo rilanas g )lew -
g ol Bd> gulS Jaloe Ly, Al 5l ols else ple 4 Sod (50 (5 105
D5l 0 (5 lwand g3l laoe
dnsg? 5 €z (55l )l alS ol g0 eyl ol o telaazls gyl -
Sl g2 )low Jaze g oud Bdo (oS Jelse (e Laily; a8 Sl 5 € (Slojle (sl
D s

DS GalS ele Jloz cnl & S Jalse plo 65185 51 o po o8 LTl Lisw ool 5o
S50 08 5 ele G i 6l 6,500 Jetore (S92l Az 48 cel A3 (8w
3l gy jlw aslie A Jgaz 10 9 905l s BV Jou jo el a8 55 1,8 Jaios Jos
el odal Ol pas g g o s

Sl wlo pw drwgi' )0 (T (5598 Sy slog Lo gl Y Jgur
gl i il gl dnd pgw gl g3 g1l gl g2yl

evo  epole J) () (oley)  (Wiapm) ¥
- ¥¥D M Voo o5 gl o)
€y
<A EAZ <AV Voo (C2) 45,8 sbac)lge
- ADY Voo (C3) (635 o o e
L 05 .SV . 50 Voo (C4) b)) slacs,lpo
vy AT AR (C5) Lsilojlu (Siuslds druwg
.0 Ly <A Voo (C6) (paass sboe)lye
< AV¥ e o Voo (CT) sl > 35
L 5Y0 7a YA Voo s (C8) lusl oloyuw drwgs

Pl wrlo juw drwgi' )0 (T (5598 Cann )5 (g )l s dmulio A Jguor

Oyt g g S Oyt g g S

pow 9 Jol 92 5L 093 9 Js 923l oS’ Jolge
—v AAS S Clim St 5,98 oS
—ea. —eq. C2) o o
—eADY —eADY (C3) 5 o o
— YA Cey (Ch) o) e
—e 000 oY (C5) el Sl dmy
-+ AY¥ —e..9- (C6) omnd o e

-+ AV¥ - AY¥ (CT) by 331




O s S g S O yudS S g S

pow 9 Jol 92 5l £9° 9 Jgl g2,bw
IRy N Sl aylo s draogs

Soals Jolge

2 Calbyn S Julse Lo 45 g0 3 a3 sm ol (Sl s sl syl ol
Ol 50 Gl e s dnasgh cally ALl 9929 (6 S i 9> 50 peplae (il Al
«slas > D (ailipw) pgo (s90,Le ;o (o, YAQ) 08l o 3l oYL s 0> o
Sibwdaed bamme 5l Cuddge sodlS Jelge (0 ) BS S16S (lsie 4 €60 3 0m sl leo
Con )Y guldS Jole g0 jgax daulga a5 aas oo lid g ,lew ol ls ailoads B>
Sl loyr anngs ol plojle ;o € glojle (Sald anwg» 5 €2l (5,5l8
aS a2 oo Hlid A Jgax zull fuizmen (do,0 VEF) Wl aale> 8L oYL o>y o SLS
el 2o )0 o 5 99 o3l 4 Slusl aple p dnss (e 525l cnl 5o (gl 2 )b 4y s
Gl bzmo 5| Caibse ulS Jle oz 2 (roldazl) pom gyl o o
Wb oo p2alS g0l e a> jo Sladl Gloj dxwgy (i (Camdg ol jo aloads Bds
P Og | CORI IS I IV COWIPVIRGINOWE I L R V- XY KA PRE S N R ST AWSRY 4 i)
b oo Gals s, 0 VY 5 ooy Sl glop anwgy ol 5ae

olpaion 9 (6 5 denid

4o GELW‘\ Claslo ps dxngi ;o 1S (6,0l e )5 (5510 gs L Bar b udod oyl
5 5 eld b 5l sk Gaw ol plasl oS 5 ) by plal el (555002 G55
Syl oy g Jelse (o daly, 4l dls CJB o B s ced il oleisl
A oolaiw! ( Leszes

drwgl plla 0 Kialon 5 4z LG & g0 —(glad > DS L a8 )T xS (6,9l3 cos )l
Ot i b ezl (65918 e S egs )l ol o s wimlgs ez g (i) Sl 4l pas
G50l oy bl (il Blad Cud coge (Joou ol liing olgred (6,135 )
LgL:bQ)LQ,a ‘OLo)'A.Qv 05..»‘5@ u,u.’)‘ LS’LA.MJ‘ 4._:.LA)...4 L;Lmoolo Cdo | GLBJ)‘ 9 oh\.&d)‘l&a ;,a?u»‘
9 Vg (oo plmadl (2ol g Sludl Dl d9uge el bLI)) 9 (69,80 2,8
Gl > pee Yo ) sl Glacsysls 65,50 5 i cud b 5 Slejle (Sls



VFoF Glinas F9 0)los o) v 8,90 o elss g3 ] dolidas VP

6LQU)LQ(Q 9 oé; LD.:‘ l) G’Lc)l.w W.CBJM 9 QLAM.C‘ ).i..l L),«...Q.’ 6‘45)9' d)l-‘?" ‘qu
J.,oblf O ygody ‘GJLJQ; oduro GL‘:’L‘.‘.‘""" 5o M‘}» QL‘S)[S as d.;f‘sc ol ‘54.42.:
91l iS1am b g yemayslid by (Slasl ale s pllss G gy s ol dmeis 0SS e
lolwsls @ azgi b oylo |y jsebel Slaags 5 shwowe Olpss b lbail (lgs a5 o]
05.04‘5& Lg)‘..\f‘al.; «JL,_.;UJ o))'» 'AL;A.: y)LM U"‘ W) r:l.?o‘

el ot Ll 45 5| 59 80w o 5 5148, S e 55 iz L o
aalge 90 ol ladd Lol canziws Jlad (lixes oS Jolse plo a> 3100580 c0 Bi> galS
OLSLE ol Laslgy jo alold slow| g o g, e coaS rals o J1s slazel (ialS 59,0 cucly
- 9 (;)l?‘ LgLQoé‘é Cj)'> Lo ‘w| )‘)5)" OLM k)";J)L’ (5)9L~3 ‘y)L.M w‘ )D 09....:‘5@
9 e > Klg oleay ail gl coslad a5 09l o Cael o gludl Dl o
5 3l ool iuliEl las g 0gd o pdycam] Slojle Sin s Goeails o Ll wed
play g lew (pl ool pbuil olwlivls 4 azgi b ojls 0529 cloam! Al ol )8
D9 o0 15 L« hgals dis

g g 5O Gyl )l o Sl Jele g0 elanzls (g ylie o
Gsb3 s syl (nl 5o Wgl oo Bio belse G Ly, oSt 5l el (Sols
3,5 ail 0281y 5 (il (slaby; 4 0k Slusl oy Zopaae slaan] b (azS
YU bools Jaz b s Jlaix! g a0 jmalS Saday Sledbsl obo, ol 5 codlad
sladls plo ST (S &5 29800 crge Slojle (Samld ladd 503 (9w 5 g0
EVWRY S4>4 Laé)jTjs (_g)’L»o.bL:_% (_g‘).} rn)’y ool A_A}LMJ)J) Wgl REYTS gbLu)‘ 9 (8,8
50 Gxs g lools slazel 18, cows 5l Glojle (Sl ol GalS comsg opl dely ol
s_i.m%) L uﬁ.’)‘ @L...»‘ GLQA.."LA).MJ sG]a)‘).w O 50 L] LRVE N gs’L“L‘”c L= b Gnl.io.b
Pl il lisls & a4z g5 b dmlgs azlse (g Slagags b Glilail pae 5 sl 51 (Y
g so (5 088l Kaiun Lolig 8 pbay g ,lw ol coals

12,5 0,L8 0)lge (Fp 4 lgioe (LB lalllae b ul3 jo regh (ol sleo jsliws ]
Jenl bl ool aislo S (6,08 sleo )5 4 alidS Clagsw o ax 5l
30 a2 ol g Sl wlepw dawgs die) 40 ohgar o] lacew IS 5l oael> gomaiws
7 e oS Julse o Ty, Al )l )l ol pogdle Ll oauid &Sl ¢ sallas glalele
63 )5 sollS” Julge pend 5 (538 Sl Sl g, ) o5 3 Sed 4l



S gtws Cules jo .l g opl las jsliws oo t_g;L.M.;\ lo yus drwgd ;0 xS
Cald pae S (60l (6 S el 4 S B b (65100 )l (g% (0l K00 epe
Oyl gy s (pl (e el Sl ale s dxgd 50 S (5 )5ld )5 (6l
Sy9ld wedon 5 iyl (a5 Ce)5 Gl sl e s 2l Wl
LR B G’;L....;l lo yoo Azl H xS

(D9 g0 S, w0 631)?1 slaolpiny &l e ¢ imgh @L.; P e aalsl 4o

aS Wlos pla8l SO 5 (s o0ls KL S b 4 cans 5l ol e slpiioy N
Dozt |y QLSS les slaaalalsS 5 o Shee sl dac jpele (o2jgal Bilgms
390l i) sl Sl sl Wlgioe ailebs (l S 0d Blads 5 yis BByl
bl lhaie Caoss oy g dieddn

Sl dradga lasls 3 5l 0gh oo slebing (panss 5 698 ol b 4 4z LY
&y ailed co b e (] .09 coliiwl Al podsal> 1o g wiedan  Djgel slao,g0 (3lw Jled
Ngd medais (Fylee SD Ll 5 ol Glajls (wlol 2 oddi gl pased O yg0ar 5,3 10
Ded il )09 gty (S)lee 0oy 0 98 Cdd

2 O, oled)l plas 090 g0 Slpiing o bl )0 olud 5 (65T g GralS jlaieay Y
odile B) (grediz ladyo3 5k Cud Jold wilgi oo pllas (nl 058 (s5luosly eSOl i
8 Gt el Rl 4 o5 il s, BB 5 it IS5 (ol o5 v e b
g s e lojls

o 8l carse Slojle 5 (b3l sl oo Sim s plas &S B mls w azgi LY
5 05 sl (isel sladsile 1)) Goisel 5 oyt Sdslas 058 o0 Sleiiny w355 o0
DMl 5 (5,18 £l hans B aes dnnsd (o2 o 25 L2l &gt | lad > DI
Al o5 ) gl

e ISy Sy 5 o e s Sl 235, crales] (2] 33 on Sl O
el sl VY B F o3l S (b g o plonl (il b (50! slaglSe Slie) 25|
Ded Judo g 6803l (LSS cols ) g codlads o ojgel jo &S Ll o Slas 35y diile
ez ol 4 Ll b a8 058 b bemes 3y5ebls Ko 098 o olgiiny
1, sl ol oo (LIS 4 6 a0l (6o yoame ool 3,l o lga Carnsg 31 9,4 el

035 Sl e ps Sy ke 0595 (6 S el slie 5 35 w3 Bailesd slos, sl



VFoF Glina; F9 0)los o) v 8,90 o elss g3 ] dolidas A

o R i Al g (£ (I Canliw gl p kS ey

5 Sl ailoyus sloools yoois Jlyd 5 Bad Cod sl o (27N albols il 5 (b )
£ Dledlbl ‘_g)BL:ls il

g olozel Lia> glp @S5 5ld 5 it aiaS ol g € cls Joms DD giluanslyg Y
3ty slas Hsld jl oolatul jo Slejlus Cueg e

by g Jlwms J926 sloaxly slwl b joebs slas slid (o lp b soles cudybs cogis .Y
ol ailyglis ¢oly Lo

o A8l 5 ()l o sB59T Sl S a3l Sty sl Sl oy Jlipraas 3550 0l L8
=TS sosls

5l 33 () et 5 @l b)) e Gl o (e 0 (otales] l2t 5T L0
L1

sleols,l s 5 (S Maligh LS)-.S"li S s o 6“‘5)—" N GELJ)I sl e U.o)y;‘ r:Léol A

(2 pllas o Ll (6 mle gy aY sl 5 Jlioms Cugn ol slaJesdljgiws g5 WY
SLriont Slp peine 31 lm 6 T 4 5 2l - Sl slasy5ld sanT wlbbus, JuSis A
ailyskd glacaslow

Sloyud
585 Dbl g5k 5 Sludl mlio 055> 50 Glpae 5 O 5 aslul 5l el ol colo 4l
ole ooy cpl QB 5l aizmen palei oo (1008 wlanils & lie (s9msa ST cnl lasl
SISk wiilo; o0 63k haipe (ele Slaiagh 03 (o o | Lo 293 slas el L oS
oS 0

&L (o)l
oo )05 0925 81 ol Ll b abad, 4 (slogally wilie o las S e 45 walorce el lilonss!
a8 5 5 8,50 olal] Lt oIS oo ¢ Sigil 5 5,55 o b 5 e



&Lo

Laclosle 5o Slasl glie e 6li5,1 jskiie & 5emSSL 8,5 (VP Y) Lo joame «sonl;

SOV OV rio (559005 dewyi dolilas L j5iS sl oBisls o (69,90 adlas
doi: 10.22034/jtd.2023.705149 .Y#

Sloy Slbee Jotome slagy )l (VT - +) dgeme (dne Gl 5 e (g e wsola
doi: \OFNYY L (YY)F ey agped]  lxT Sldl sbalo,w  ade
10.22034/dfsr.2021.136604.1422

gl axwgi o Jlms U ozl (b OF 1) e (ljinr 5 cdnn e
(T o iled] polio o ppite Slellas dolilas .S 5 55b8 ST b mlas (slag s Sl
S5¥0

318 3 5 ely 548 S 5 ome (VF+F) S 5 oy 5 pligs s alelS
.doi: 10.22034/imhr.2025.548889.1040.£F- 11 .(d)V
(3 Sl st slaanly 5 baanliny alitsl (O F+¥)  Lendle e 5 aligy o oalels
(s£lis cpgpoas [ aslilas. 536 Jias § Skl Judow oS 5SS 4y ol g ) yloniiune
doi: 10.22034/dfsr.2024.2040866.1822 .\-Y - (¥$)4

Gl dxwgi g 22 B ey n OFT) e Ll Gl g Lo, e
doi: =1y (1)F W SL oladdl g e Olelllas . Sl
10.22034/jmek.2023.389243.1076

(Sl mlie Cu e 10 S 0 IS L(VF e ) aebld oo ¢ Sl g ol bl e el e
Olnl ol olatsl 5 o,/ o) o SO (Mol G o8 S

— Adhiatma, A. (2022). Blockchain-based human resources management practices
to support performance efficiency: A literature survey. Human Resources

Management and Services, 4(1), 3473-3473. doi.org/10.18282/hrms.v4i1.3473

— Alam, A. (2023). Connectivism learning theory and connectivist approach in
teaching and learning: a review of literature. Bhartiyam International Journal of
Education & Research, 12(2), 1-15.

https://www.researchgate.net/publication/369734538

— Ameli, M., Esfandabadi, Z. S., Sadeghi, S., Ranjbari, M., & Zanetti, M. C. (2023).
COVID-19 and Sustainable Development Goals (SDGs): Scenario analysis

through fuzzy cognitive map modeling. Gondwana Research, 114, 138-155.


https://jtd.iranjournals.ir/article_705149.html
https://www.dfsr.ir/article_247239.html
https://www.dfsr.ir/article_247239.html
https://civilica.com/doc/2401487/
https://civilica.com/doc/2124732/
https://doi.org/10.22034/jmek.2023.389243.1076
https://doi.org/10.22034/jmek.2023.389243.1076
https://doi.org/10.18282/hrms.v4i1.3473
https://www.researchgate.net/publication/369734538

VFoF Glina; F9 0)los o) v 8,90 o elss g3 ] dolidas VY-

Awaji, B., & Solaiman, E. (2022). Design, implementation, and evaluation of
blockchain-based trusted achievement record system for students in higher
education. arXiv. doi: 10.5220/0011044200003182

Bakhtavar, E., Valipour, M., Yousefi, S., Sadig, R., & Hewage, K. (2021). Fuzzy
cognitive maps in systems risk analysis: a comprehensive review. Complex &
Intelligent Systems, 7, 621-637. DOI: 10.1007/s40747-020-00228-2

Balon, B., Kalinowski, K., & Paprocka, I. (2022). Application of blockchain
technology in production scheduling and management of human resources
competencies. Sensors, 22(8), 2844. doi.org/10.3390/s22082844

Bulganina, S. V., Prokhorova, M. P., Lebedeva, T. E., Shkunova, A. A., &
Mikhailov, M. S. (2021). Digital skills as a response to the challenges of the
modern society. Revista Turismo Estudos e Préticas-RTEP/GEPLAT/UERN,
(01), 1-7. https://geplat.com/rtep/index.php/tourism/article

Calébria, F. A., Melo, F. J. C. D., Albuquerque, A. P. G. D., Jerbnimo, T. D. B.,
& Dumke de Medeiros, D. (2018). Changing the training paradigm for learning:
A model of human capital development. Energy & Environment, 29(8), 1455-
1481. DOI: 10.1177/0958305X18779580

Darodjat, D., & Arapah, E. (2024). Integrating Blockchain into Military HR
Systems: A Strategic Perspective. Defense Science & Technology Review, 22(1),
88-105. /doi.org/10.56107/penanomics.v3i2.177

doi.org/10.1016/j.gr.2021.12.014

Fachrunnisa, O., & Hussain, F. K. (2020). Blockchain-based human resource
management practices for mitigating skills and competencies gap in workforce.
International  Journal of Engineering Business Management, 12,.
https://doi.org/10.1177/1847979020966400

Faggian, A., Modrego, F., & McCann, P. (2019). Human capital and regional
development. Handbook of regional growth and development theories, 149-171.
Faraji, M., & Shajari, H. (2022). The role of blockchain in enhancing human
capital development. Journal of Strategic Human Resource Management, 14(2),
88-103. https://doi.org/10.56107/penanomics.v3i2.177

Fard, M. (2024). Blockchain-enabled knowledge preservation. Journal of
Knowledge Systems, 10(3), 98-115. https://doi.org/10.1016/j.dajour.2023.100344
Farhadi, A., Yusefi, M. and Sheikh Hassani, M. (2021). Possible scenarios of
psychological operations against the human resources of the Army of the Islamic
Republic of Iran. Defensive Future Studies, 6(22), 131-156. [In Persian] doi:
10.22034/dfsr.2021.136604.1422

Fathtabar, A., Ebrahimzadeh, A., & Kazemitabar, J. (2024). Center of gravity
(CoG): a novel optimization algorithm. Evolutionary Intelligence, 17(4), 2245-
2278 .DOI: 10.1007/s12065-023-00884-6

Golshahi, B. & khoshnevis Zarch, A. (2025). Architecture of Applying Mixed
Reality Technology in the Recruitment and Selection Process of Human Capital
in the Army of the Islamic Republic of Iran. Intelligent Management of Human
Capital, 2(5), 64-33. [In Persian]
https://doi.org/10.22034/imhr.2025.548889.1040



https://doi.org/10.5220/0011044200003182
doi:%2010.1007/s40747-020-00228-2
https://doi.org/10.3390/s22082844
https://geplat.com/rtep/index.php/tourism/article
doi:%2010.1177/0958305X18779580
file:///C:/doi.org/10.56107/penanomics.v3i2.177
file:///C:/Users/PC/Downloads/doi.org/10.1016/j.gr.2021.12.014
https://doi.org/10.1177/1847979020966400
https://doi.org/10.56107/penanomics.v3i2.177
https://doi.org/10.1016/j.dajour.2023.100344
https://www.dfsr.ir/article_730712_en.html
https://www.dfsr.ir/article_730712_en.html
https://doi.org/10.1007/s12065-023-00884-6?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.22034/imhr.2025.548889.1040

— Golshahi, B. and Montazer, G. (2024). Recognizing Antecedents and
Consequences Developing Mental Agility of Military Leaders based on
Combined Methodology of Thematic Analysis and Fuzzy DEMATEL. Defensive
Future Studies, 9(34), 1-30. [In Persian]
https://doi.org/10.22034/dfsr.2024.2040866.1822

— Golshahi, B., & Assayesh, H. (2023). Leadership Development Strategies and its
effects on Human Capital Management in Bio-Viral Crises of the Army of the
Islamic Republic of Iran. Journal of Human Resource Management, 13(3), 102-
130. [In Persian] https://doi.org/10.22034/JHRS.2023.184121

— Gray, S., Chan, A., Clark, D., & Jordan, R. (2017). Modeling the Human
Dimensions of Resilience Using Fuzzy Cognitive Maps. Environmental Systems
and Decisions, 37(1), 1-12. doi.org/10.1007/s10669-016-9618-8

— Grech, A., & Camilleri, A. F. (2017). Blockchain in education. Joint Research
Centre (JRC) Science for Policy Report. Publications Office of the European
Union. https://doi.org/10.2760/60649

— Gupta, A. (2024, November 29). Transforming HR: The Impact of Blockchain
Technology. doi.org/10.1201/9781032619651-13
https://doi.org/10.4337/9781788970020.00015

— Islam, M. (2025). Blockchain for personalized skill development. International

— Janjua.U (2020) Blockchain And The Future of the Internet: A Comprehensive Review
https://doi.org/10.48550/arXiv.1904.00733

— Koncheva, V. A, Odintsov, S. V., & Khmelnitski, L. (2019). Blockchain in HR.
In Proceedings of the International Scientific and Practical Conference on
Digital Economy (ISCDE 2019) (pp. 504-507). Atlantis Press.
https://doi.org/10.2991/iscde-19.2019.154

— Kostopoulos, N., Stamatiou, Y. C., Halkiopoulos, C., & Antonopoulou, H.
(2025). Blockchain applications in the military domain: A systematic review.
Technologies, 13(2), 23.
https://doi.org/10.3390/technologies13010023?urlappend=%3Futm_source%3D
researchgate.net%26utm_medium%a3Darticle

- Li, L., Zhang, H., & Dong, Y. (2021). Mechanism Construction of Human
Resource Management based on Blockchain Technology. Journal of Systems
Science and Information, 9(3), 310-11. https://doi.org/10.21078/15S1-2021-310-11

— Liu, C., Xia, H., Zhang, J., & Meng, X. (2021). A Systematic Review on
Blockchain Governance. IEEE Access, 9, 45394-45414.
DOI:10.1016/j.jss.2022.111576

- Maden, A., & Ydlcenur, G. N. (2024). Evaluation of sustainable metaverse
characteristics using scenario-based fuzzy cognitive map. Computers in Human
Behavior, 152, 108090. DOI:10.1016/j.chb.2023.108090

— aa aa’ Al-Annnnhh H A Alrqqq R RRRRtt al (4444) Appptio ff
blockchain technology in human resource management: Moderating role of
institutional support. Journal of Infrastructure, Policy and Development, 8(9),
6873. https://doi.org/10.24294/jipd.v8i9.6873

— Mattana, P. (2017). The Uzawa-Lucas endogenous growth model. Routledge.



https://doi.org/10.22034/dfsr.2024.2040866.1822
https://doi.org/10.22034/JHRS.2023.184121
file:///C:/Users/PC/Downloads/doi.org/10.1007/s10669-016-9618-8
https://doi.org/10.4337/9781788970020.00015
https://doi.org/10.48550/arXiv.1904.00733
https://doi.org/10.48550/arXiv.1904.00733
https://doi.org/10.2991/iscde-19.2019.154
https://doi.org/10.3390/technologies13010023?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.3390/technologies13010023?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.21078/JSSI-2021-310-11
https://doi.org/10.1016/j.jss.2022.111576
https://doi.org/10.1016/j.chb.2023.108090
https://doi.org/10.24294/jipd.v8i9.6873

VFoF Glina; F9 0)los o) v 8,90 o elss g3 ] dolidas \YY

Meng, Y. (2024). Human resource management system based on blockchain
technology. SSRN. doi.org/10.2139/ssrn.5031073

Mohammad Saif, A. N., & Islam, M. A. (2024). Blockchain in human resource
management: a systematic review and bibliometric analysis. Technology
Analysis & Strategic Management, 36(4), 635-650.
doi.org/10.1080/09537325.2022.2049226

Obiedat, A., & Samarasinghe, S. (2022). Comprehensive Risk Assessment and
Analysis of Blockchain Technology Implementation Using Advanced FCM.
ResearchGate. DOI:10.2298/CS1S220308039S

Ong, T. (2025). Digital Technologies and Sustainable Development: An Insight
From Corporate Sector 18(5), 205-230. https://doi.org/10.1002/sd.3319

Onik, M. M. H., Miraz, M. H., & Kim, C. S. (2018, April). A recruitment and
human resource management technique using blockchain technology for industry
4.0. In Smart Cities Symposium 2018 (pp. 1-6). IET. DOI:10.1049/cp.2018.1371
Oii Mira H & Kim C.-S. (2018). A Recruitment and Human
Resource Management Technique Using Blockchain Technology for Industry
4.0. Proceedings of the Smart Cities Symposium 2018. arXiv.
https://arxiv.org/abs/1812.03237

Osoba, O., & Kosko, B. (2019). Causal modeling with feedback fuzzy cognitive
msss  cccill [Baaaii oral eeee li for Cmnpl tttt mm  777-615.
DOI:10.1002/9781119485001.ch25

Pant, S., Kumar, A., Ram, M., Klochkov, Y., & Sharma, H. K. (2022). Consistency
indices in analytic hierarchy process: a review. Mathematics, 10(8), 1206.
Pereira, 1. P., Ferreira, F. A., Pereira, L. F., Govindan, K., Meidute-
Kavaliauskiené, 1., & Correia, R. J. (2020). A fuzzy cognitive mapping-system
dynamics approach to energy-change impacts on the sustainability of small and
medium-sized  enterprises. Journal of Cleaner Production, 256,
DOI:10.1016/j.jclepro.2020.120154

PMC. (2021). The ethics of blockchain in organizations: Implications for HR
operations. PMC Open Access. https://doi.org/10.1007/s10551-022-05058-5
Ramachandran, R., Babu, V., & Murugesan, V. P. (2023). The role of blockchain
technology in the process of decision-making in human resource management: a
review and future research agenda. Business Process Management Journal, 29(1),
116-139. https://doi.org/10.1108/BPMJ-07-2022-0351

Salah, D., Ahmed, M. H., & ElDahshan, K. (2020, April). Blockchain
applications in human resources management: Opportunities and challenges. In
proceedings of the 24th International Conference on Evaluation and Assessment
in Software Engineering (pp. 383-389). DOI:10.1145/3383219.3383274

Shaheen, M. (2023). Blockchain for Human Resource Management:
Opportunities and Challenges. Journal of Emerging Technologies in HR, 11(2),
45-61. doi.org/10.1007/978-3-031-22835-3 12

Stofkova, J., Poliakova, A., Stofkova, K. R., Malega, P., Krejnus, M., Binasova,
V., & Daneshjo, N. (2022). Digital skills as a significant factor of human



https://dx.doi.org/10.2139/ssrn.5031073
https://doi.org/10.1080/09537325.2022.2049226
https://doi.org/10.2298/CSIS220308039S
https://doi.org/10.1002/sd.3319
https://doi.org/10.48550/arXiv.1812.03237
https://arxiv.org/abs/1812.03237
https://doi.org/10.1002/9781119485001.ch25
https://doi.org/10.1016/j.jclepro.2020.120154
https://doi.org/10.1007/s10551-022-05058-5
https://doi.org/10.1108/BPMJ-07-2022-0351
https://doi.org/10.1145/3383219.3383274
https://doi.org/10.1007/978-3-031-22835-3_12

resources development. Sustainability, 14(20), 13117. DOl:
10.3390/su142013117

— Suhariyanto, J., Sugiono, E., & Nurwulandari, A. (2024). Utilization Of
Blockchain Technology in Human Resource Management. Jurnal Ekonomi,
13(03), 110-118. DOI: 10.54209/ekonomi.v13i03

— Szwed, P. (2021). Classification and feature transformation with fuzzy cognitive
maps. Applied Soft Computing, 105, 107271.
https://doi.org/10.1016/j.as0c.2021.107271

— Tahir, M., Hayat, A., Rashid, K., Afridi, M. A., & Tariq, Y. B. (2020). Human
capital and economic growth in OECD countries: some new insights. Journal of
Economic and Administrative Sciences, 36(4), 367-380.
https://doi.org/10.1108/JEAS-07-2019-0073

— aaaaaaaii¢ ,, HIIbl .. Kiii¢ K Hrrikk M & Kamiaali, A (00))) .
EduCTX: A blockchain-based higher education credit platform. arXiv. Doi:
10.1109/ACCESS.2018.2789929

— Voskoglou, M. G. (2020). Application of fuzzy numbers to assessment of human
skills. Punjab University ~ Journal of Mathematics, 50(2).
journals/index.php/pujm/article/viewArticle/3649

— Weiss, Y. (2015). Gary Becker on human capital. Journal of Demographic
Economics, 81(1), 27-31. https://doi.org/10.1017/dem.2018.9

- Yi, C. S. S, Yung, E.,, Fong, C., & Tripathi, S. (2020). Benefits and use of
blockchain technology to human resources management: a critical
review. International Journal of Human Resource Studies, 10(2), 131140-
131140. doi.org/10.5296/ijhrs.v10i2.16932



https://doi.org/10.3390/su142013117?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
https://doi.org/10.3390/su142013117?urlappend=%3Futm_source%3Dresearchgate.net%26utm_medium%3Darticle
file:///C:/Users/PC/Downloads/Eitaa%20Desktop/DOI%2010.54209/ekonomi.v13i03
https://doi.org/10.1016/j.asoc.2021.107271
https://doi.org/10.1108/JEAS-07-2019-0073
https://doi.org/10.1109/ACCESS.2018.2789929
https://pujm.pu.edu.pk/index.php/pujm/article/view/131/131
https://doi.org/10.1017/dem.2018.9
https://doi.org/10.5296/ijhrs.v10i2.16932

