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Abstract

This research aims to identify key components and indicators for managing
green supply chains utilizing the Internet of Things (IoT). The methodology
employed is a mixed approach consisting of two stages. First, through
qualitative content analysis, this study reviews theoretical foundations and
previous research to identify indicators associated with drivers for green
supply chain management based on loT. Subsequently, these indicators were
presented to 22 experts in management and information technology to
validate and verify them. The research findings reveal that the loT-based
green supply chain model encompasses nine components and 66 indicators.
These components include intelligent supply chain management, real-time
monitoring of object statuses in the supply chain, intelligent object transfer
along the supply chain, intelligent object location in the supply chain,
information transparency within the supply chain, corruption reduction,
intelligent quality management within the supply chain, intelligent sourcing
in the supply chain, intelligent distribution management, and intelligent

* Corresponding Author: mj.jamshidi@razi.ac.ir

How to Cite: Karimi, H., Jamshidi, M. J., Bakhsham, M. (2023). lIdentifying
Components and Driving Indicators in Green Supply Chain Management Based on
Internet of Things, Industrial Management Studies, 21(69), 129-160.

elSSN: 2476-602X Received: 02/01/2022 Accepted: 15/07/2023 Original Research

ISSN: 2251/8029


https://jims.atu.ac.ir/
https://doi.org/10.22054/jims.2023.65741.2752
https://journals.atu.ac.ir/
http://orcid.org/0000-0002-0875-4929
http://orcid.org/0000-0003-1942-499X
http://orcid.org/0000-0001-8782-355X

Summer 2023 | No.69 | Vol. 21 | Industrial Management Studies | 130

inventory management. The comprehensive drivers in the proposed model
emphasize the importance of incorporating IoT in supply chain management
to enhance overall supply chain performance while addressing
environmental concerns.

Introduction

As technology continues to advance rapidly across various industries,
mankind has enjoyed an improved quality of life. However, the
environmental toll of recent decades, such as global warming, water scarcity,
polar ice melting, habitat destruction, and deforestation, has raised
significant environmental concerns. Modern human activities have
contributed to these environmental issues. Consequently, there is mounting
pressure on companies to integrate environmentally responsible practices
into their operations and supply chains. Recognizing the pivotal role of green
supply chain management in sustainable job creation, environmental
problem reduction, improved public health through safer food consumption,
and enhanced agricultural land productivity, recent years have witnessed
increased interest and research into the determinants of green supply chain
management.

Methodology

This research adopts a mixed-method approach conducted in two stages.
Firstly, qualitative content analysis is employed to review theoretical
foundations and prior studies, facilitating the identification of indicators
associated with drivers for green supply chain management using loT.
Subsequently, these identified indicators are validated and verified by 22
experts specializing in management and information technology.

Results

The research findings indicate that green supply chain management, with an
loT approach, comprises nine components: intelligent supply chain
management, real-time monitoring of object statuses, intelligent object
transfer, intelligent object location, information transparency, corruption
reduction, intelligent quality management, intelligent sourcing, intelligent
distribution management, and intelligent inventory management.

Conclusions

This study highlights the presence of nine components and 66 indicators
within the loT-based green supply chain model. These components
encompass various aspects of supply chain management, emphasizing the
importance of incorporating lIoT technology to enhance overall supply chain
performance while addressing environmental considerations. Due to the
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growing concerns surrounding environmental issues and the emission of
harmful substances by companies, it is highly recommended to incorporate
the 10T into supply chain management. This integration serves to monitor
and control the quantity of waste generated, and encourages the use of
environmentally-friendly 3D printing for creating 10T sensors instead of
traditional plastic materials. Furthermore, it is advisable to optimize waste
collection schedules and routes for garbage trucks, as these measures can
significantly reduce the time and resources spent on waste management. To
facilitate this transition, managers should organize in-service training
programs to educate employees about IoT technology and communication
equipment, emphasizing the positive impact of these advancements on green
supply chain management. Additionally, adopting state-of-the-art
technologies like Radio-Frequency Identification (RFID) in supply chain
systems can contribute to the development of a sustainable and
environmentally-conscious supply chain. Legislative bodies should also play
a crucial role in promoting green supply chain practices by identifying and
addressing legal loopholes in existing supply chain-related laws. This can be
achieved through the implementation of incentives, such as tax reductions
for eco-friendly companies, or penalties, including tax hikes, financial fines,
and even legal repercussions, to encourage the adoption of smoother and
more environmentally responsible supply chain management practices. It's
worth noting that this research has certain limitations. It primarily relied on
articles within specific databases during a defined timeframe, excluding
other valuable sources like foreign books and theses due to accessibility
constraints. Furthermore, qualitative research inherently depends on the
researcher's interpretation and perspective, potentially affecting the
reliability of the results. Lastly, challenges related to the COVID-19
pandemic and respondent reluctance posed difficulties during the research
process.

Keywords: Green Supply Chain, Internet of Things, Supply Chain, Drivers.



=

*

¥

B

VEe AN sl

'”_)U

Y

\E Y/ /YS

ISSN: 2251/8029

elSSN: 2476-602X

{?09 :—P)cb,) (SR S g Dl
Doﬂ % \'\'\S\\'Qupdi'\' b\:.»gls A4 ejwsv&j%db

jims.atu.ac.ir
DOI: 10.22054/jims.2023.65741.2752

ool 0 w33 S e 3O Ol piey S L 9 Ao Ll
sll S ! g (e

5 g 09,5 (DS (555l Sy e Ll wlid S

S e

Ulj.:\ mu.sl.d; 4‘_;jb eli.félb 4&‘)3.\’)[{

‘aL.i.;LA; «sily eL<.ﬁJ|.§ ‘ %;iﬂTJK 9 S nde °3J§ BIELS

oL ERRICNPERES

z - o
by o&isls 4@}';&3&4‘,‘:‘.&& L;jf; S ol
WETIEY W

Ol coltile $° T

ol

S g e e B o) S e 53 Ot e et s 5 badlge Ll Jagy ol e
33 b el el al e 53 53 87 oo dieaT g (B By 51 R cnl el 2L
ity 4 bas slajatls (A4S Gl Jdoi o) Gk Sl ot Dllee 5 ol Sle
kel 5 b Glp e Al ekl LD Sl (e e e e Sy e
Sl (5558 5 Sy ke o) OB s 1A VY Ll s baas b ol odd glulis (slaas L
sl bl S (e o e 0 i Jte 45T ol O (oims0lis sy pulss i3 S )3
il om0, dieden o e ) LIl sdd plulid glaailje (l Lasli $F 5 ailge
dinipr b0 (el 0oy Jsb 55 sldl diadga JUsl el o) 53 cldl Sy (glalan)
35 Aadgn CoiS Sy e ld 2 5 el 0o 45 Sledbl Cslas (el o) s sl

el pr (G357 g0 S pe 5 Ladgr 5 Do pide (el 0 53 Aadgs (ol e (el 0 i

mj.jamshidi@razi.ac.ir :J s odiws 5 %


https://journals.atu.ac.ir/
https://jims.atu.ac.ir/
https://doi.org/10.22054/jims.2023.65741.2752
https://doi.org/10.22054/jims.2023.65741.2752
http://orcid.org/0000-0002-0875-4929
http://orcid.org/0000-0003-1942-499X
http://orcid.org/0000-0001-8782-355X

W | 01aR 5 o0 St el 0y S e 13 Ol by Sl el 5 adl o o Luli

oy S e 3 sLdl Szl Sl eslizal a5 e 51 (STl (o3l e (503 28 (sla0 iy
.@\@Lﬁjb%})\ﬁﬁ;ﬂ}wboﬁjﬁ:ﬂ&:ﬁiﬁﬁ):wh

gl iy ‘Q:;U o ety el Co ol G &,asl: oy 3 tlae 3l gadsS



VELY Ol | 59 0 ko | o0 5 oy Jlo | it o pite Slalllas [ VTS
Ao s
ple m Shphy (S0 5 b eyl 5 @3NS 0550, S8
ooy ooy 4 S5 CaiS Bl ladir aad 53 Lo ¢ gxis OB I L Cilies
S Grars ek 53 G jdases 4 S T ao 48T L OT 1 Lo 5 Lla bl el
e ook Glag 0as b (GhelaT O 35S (e b S Sl 03
e den 5 4ad o s b K alS Gla iy 03, 0w Sl Ol ooy
b8 03 ren 53 e lame 5 a5 08 e S8l S ol ol e
@ YU gl gl ite 5T s 4 Lasee by STl .l 35T
SLidled 4 1) oo @Il il & 5505 sy LSS Gl 0l L
(Abdel-Baset et al., 2018) JuS’ . plésl 555 el o) 5 ol

o B oy ke 6l Sslie Gl (T |y T e S
e 53 (Jamalin) S plesl tods S5 8 8 op phe Ll sS4
g gladnl B ol Ol 5 4 (Jsame b ¢ els S Sl el oo
3 m gmamms 45 2 o S s e 5 OB A 5 e 4 g5 I s o 520
SV G a0 i3 sy atals (Y00 V) T gl gyl S b 3L 0 OT dide es
Slogd b @S agee Cuujbome Cupde Glaasly 6oy » 25T Ol
(S3lasl (I e eslizal ¢ 2alS) Calte gl b 5l 4T el Ry
“st s 3,8 o plil (o 5 o sSian S 4 ¢(55L3L eBLL e 5L
Sl b Cmmar G 5l 020y pke (Mohanti and Prakash, 2014) s s
P R K B g R A B U VS S R Re
5T don b FadT) s ite Ol j1 Wl e |5 «(Luthra et al.,2017)

1. Searcy

2. Aseriostaav

3. Environemental supply chain management (Escm)
4. Sustainable supply chain management (Sscm)



WO | O1)San 5 o1 St ol 008 S e 13 Ol by Sl e i 5 adl o o Luli

S oils s O3 1y Sl SIS 5 A8 05T 5 1y el ) ol 8 cdas
bl O3l & s el o) Sy e DLl s 3 pg 438 5 kS
5 g ke ottty 5 Shes 315 diysT Caws 4 gyl 26, sbise b das o
(el 0,y pde (Ramesh et al., 2010) &, 0,4 SysT55m 5 odiosy il
5 Slds (Vg b & CnhE S S byl Gileer )l
210 Bsb e Olojle Olaied 5 0L e gl 035331 2550 slml Lol &7 Sledb
i Sl g 18 al 3 Ceal HLST s Ll ¢(Paksoy and Reyez, 2020) s ,ls odgs
Gbte ol s Shee )8 5l 0L 2 Dbl Ko LSS (sl ol 31 el 0 s
20T 56 5 e el ol Sy e 5 Sl Ol il 4 (s Shamma L
Sl (S it e el o) Sl a5 S b s Shes
Wl .(Suguna and Kumar, 2019) ol G jlames b (6,8 5l ol oS 2
0 bgsles ) (()L@%'igi gd) Aops Y fale (il Cllig Oljle 3,18
23 A Oscken W51 i 6Ll a5 e 5 il o S S amn S5 0T 51 230 Olgr
3t Ses S 3 il Jamal 5 Jalse 51 36 (sl sley & Y2l 1 Ol
S L3S 7 e Glojle ppe dlis S5 Olsio 1y s e 0 i Dy e (Oliie
o 3 W, Jbm ey 5 CHLSL LB Slals Oluy Bl 4 53 wlal 28
Micheli et ) 5,15 sdge 4 1) LT S 2 5 Lokl S5481 LIS 5 cuis
Gl 5iS iy sl 51 (S 4 S jlases I Cbli> 4 by e les .Gl 2020
<l dlcpll (Manavalan and Jayakrishna, 2019) wleds s asw gl s
Oy (g e 51 Cblim Caliies bt 4 (S sl (o sl s,y Lol
ol 3 )by Lol Jl s g S 1 Cblim 5 ols) K 31 6,8 sl ¢ ol sn T
Ll 352 5 ol ol A e Ol o ST Lo L e LSS )
53 Laelas 31 Gt Olgea | 01 015 o o Ssslin U3 Ll sl s
Rl S o g baesls Usls 5 oslaer lp il Gisb 51 SGASC L el



VEY Ol | 59 0 e | oK 5 Gy Jlo | imto oy pts Slllas | VY8

OIUl immas 5 LS o o8l b mbeo 51 s e35dome 53 1y Ogela gl ()53
Bl Lal szl (Lee and shin, 2019) s5Le ge Lgs 15 aesls OIS L;),T@;-
2ol oLl esls dols 6))—‘@?.' Slr Pl Sl K w S L sl &
Ll oKy Sledbl 5 el feate GOzl 4 &S 55l e b a4 Ll
Sids Gl iSO Olgea Ll cojml ol S e Jime belKaas la
oaliiuls o Ll 4 by jo (S5 5 eld 4 ol ann 5w by e il Glaair
Gleosly Ol &8 il S ) glodal syls i s Lal ozl 5,8 s ) 3
S5 Lsd Jeos b a il DL 5 Sledbl 55k Sl eslinal L S5
Sl (Ve 0Ll 5 i) Sl (S | Sladst 5 sl S5l s 4k
L Gl SO bl ot o Sy Sl Ly Sl 4SS S w L
ssba s e3p (Sonb s S 5 Sue bl L ol ys Joles LB 5 (suls 4
(Malik, 2020) 1 5 o ples) oSl 4 53 LS

ol 3 e B 5 Sl 555k SN o AT S LSS L S !
o el 0 s Ly e dhas 3l e laaias 3 1) pealsbly i & Sloj
) e S (53ltigs 1) ool 0 i e Ll 5 oo LSl Cnl 03 )3T ol 5
S| 3lid Wil b S sdtalie LB 15 4,0 o i plod (kS e3lial e ) sba
Calgins 5 &S Cu e godly Obej 53 1y el oo chide 550 ) el 0y
ANahr et al., 2021) 3,57 Slae )l & (ol 0 iy (1 15 039 v p sk K15 o0

Ol 25JBB )3 age (A s el 0o Sy pe dr i S 4 5 L
5 WLl (e 3lge o pae 51 (5L e len SRl ¢ Jammai § SWSs JialS
Sl iasn 5 bl 8 @il Jle e s oyls ©5oslaS lagees e ol
Fo el el Copde ws el I BT 5 Cll 4 e sl
Lal &zl eayls ;ﬁ,@jd\,gséw;)\,w@u\e@\ wsl olas

4;6.:..&)}1}5):Subvﬁﬂwl}oﬁ)qﬁij):uT)\ijgUJ:@j



WY | 018an 5 o0 St el 08 S e 13 Ol by Sl el 5 adl o o Luli
Sl 5 baddge slols fags opl Oda 1 .l sddasls y 0T ) p
ol s ol Ul ol LBl E5 ]y (e e el 03 S e 45 O e

SIS Ll S ]y (e o el 0 iy S ke (S0 iy o7 ol

SR Ay
3505 b1 0T 4 byse SLadaT 3 5 o ol 0oy S ke (sdaie sl insy
S ksl Sipml 3 10T 4 by sl g s glagssls e
SSer 5 ool iags b dlesls 513 ey p3se e 5 e SO (8 sin
S Lals I3 ey p3se Sl el e ane s o Lal Sl las S
b5 Gollge 5 clie Hlamal b Llg oo Wil & ol a8 sl Ol OT a3
Ol (S)lwaings 5 b @ 2oy (oo s (SO 49, (S5l O oo 1 sl (Sl )5
Mastos et al., ) sl «dls bl el o oy anm s 53 (gl A8 Ll or gl
.(2020

el oy o Ll C ) 2 S0 sk b e (YY) 0K 5
I3 o posse Wil 3l ax LSS oleme 3 Olplelges &S 5Lin 3 S5, L 1) o
Sleslawl b suw Jgueme 1 b 55 Olai63 &S 5lie 457 515 QLS g sy s sl
Lol o 5t 5 (SO o SSOL 5 La1 ol 4 bg e slags sl Sl (Kol
bl o pite (5l Glo 3, Sas 35 ol o a0 25 g0 Sy poe ol
S35 o e 51 L Glatilin ile Glate 5 Cote (& pde sladaly
b Sl G5 S 5 5 e el 0 S e s L1l ail L
Sl A hasn bt gLl (YY) LS 5 byl bwg ags
35 ML el e b 5 Wi SOl o st s (slags sl

s Coale 4 dr 5 b il oo a1 S5l 457 sls Olis hegh glaasl o3 8 )3

1. Rane
2. Variale



VEY Ol | 59 0 e | oK 5 Gy o | imter s Slallas | VYA

IS 4 ool oy b 5 S WS 5 S50 siomby 53 ol S
s raas 53 Y YY) 0l 5 bs (Prajabati et al., 2022) wsl wils Il
el oyl 1y 4SS D pen 5 Aty S son Wil 3l e S ST
ol Sy GBI b 5l 6 g sl 5 3.8 3 e LS s b il e
«(Kunkar et al., 2020) osls Jsls 5 (5557 oz S L) 5o el 0 ) Sy ke
Baker et al., sPopkova et al., 2019) Lyl J3e &y e 5 anie ile 5855
Wy g Siledng 6 Jpamee CiS5L AT 5o sd 5 olulis (o K 42017
Yadav et al., ) Slawy e Conde s Sluls w5 5550 5o L;J:fv._w@")&lw'l{
Q‘Jiokh)}l ﬁl.w L.w‘}; 4§ C,.w\ J""’" wﬂt GJ.:’L;‘} ‘;f.J'.’."'L‘ DL L”.JU‘ &;.’jx._:"

lotd gl

o
Camdly Ssdp B G Al WLIS s (hag akuls Bl e ol
(a3 2,550 bl 6358 o ale slatl Dy g0t 5 035 (283 5 S S8
S e tasn Sl ol el ST 4 s S Oy (g 305 gl el (6555,
28 sh e o915 8 (65LT & gm0l 51 alade & 53 aosls im LBl s oabis
5 oS Saan K besls 655155 sl g3 )8 Jrass oK s bl
S s bl besls g S il ST JRash S5 mls gy
o) Cupde drm s GO e Oy sape Sy Gk Sl onde Sllas 5 ok
o) S Jsl 5 W & A iy b s plels LAl e s el

Q‘}:‘)jf ui))).) Mjlk.ﬂ})}ﬁ WL>- ‘Jhﬁ}: du\AA.:da-):l.:v\..& 4.2>-‘.>j1 \AJﬁ)L{

1. Dotta



WA | OISR 5 o0 St ol 08 S e 13 Ol by Sl el 5 adl o o Luli

S pebe 5 Ldl 3l o5 53 gy Olse b b o laeSladS L ol mle Juls
Qs Jols Srass #) sl Yo¥eo b Yeor Jlo 51 a8 Wibiso jow el 0,
Sl S e ol Jols sl Laolll 53 gt bly opl 3 s 2l e
oo o5Y 5 01,8 5 5 e Ry 5 Gl oo malr Iy ¢ AL sl ale
e obols ol e 5y 4SS L s plodl Wl Y S 8 e s b
(Verovska and Leontyev, 2011) L 5 ba) 53 cowlie mblie Sl s SJu e
YA Colg)s clie ¥Y s SUL,E 31 e 5 glolis 58N 5 oyl Al ) (§ goma s>
S5 aasn s § Ol codd onls Ol Y SKE 53 45 Loy la el glis p Al
Sha sy Cypde s SleMbl osls i OB L (tasn LT sl
Sl st g5 5 Al e (S5LEE diida Do)y oty | gime oS iy )3 (6,5 4 ses
SRS s PV 5 45T AL 4y Gl g ase b LU o i & L s
Slis) S 5 Cosen @S G A ey ths § Ol tasn YA
230 5 paaiie 3| A Ml 48 35 6 5 p L M Oy B 3 S 5 5L
313 A o 03 8 Obnl Siags bawy Cu e 5 Ol (gy5l5 65
s 33 0,3 5 jewese) L&YY slua Colgys . Lus B me (L8 6,5 ol 8l baw i
Sl (W5 8 bl 08 o e 5 Syl baw g o Sy e 5 Sl (6l
Ls Ol s SV 4 o Sl
skdoslital (Osm) Wesls Jdow (gl p g3 o gy 5l Igme o o9y 5o
Jos 1 Kl 5 Ao ss (Gioled O gmen oo g ST 1 55 (s 555 o
odd glulis gla o ls uSb L sy .ol sdlioslinnl laaslias 5 badsliinn ,, (glaesls
SISl 03 gy (s oy o o 53 O 5 blgn Oln bl o i3 o o 3

ﬁ,;ﬁwéwguswupw,;m @YU el gl O L bl e s s

1. Science Direct
2. Google Scholar
3. Emerald



VY Ol | 59 0 ke | oK 5 Gy Jl | imtr s Slllas | VF

oS Sl Aess el 5o (Skulmoski et al., 2007) 545 o0 5, il Lo )3 O 5
Sanles s i eslizl JILS” Kialen o, i b Lael Obe 31 O e
G i alie S8 4 Sl 4 b oS OS85l 5 das e olis JIuS
Zhang et ) Wlodew, a5 GLS14 o5t 5035 Jor Kinlen 4 b ¢ ol se & slas
A s Gl biws Gike 4 5 Kales pKa jlee oyl 5lie 8l 2021
s o (Murto and Wit, 2019) coul i i, Sabes 355 0l 53 5 &5
A5 33 953 S Slae 01 4 s alone SPSS 1 j3le 5 Sl eslizal L JIaS SKaalea
ol s Wledew 5 335 @ jga P slasl &8 8 ans Olg o & 2p /OFF i
i 5 Ol pl S35 ans Ol e o 35 VDR ie pgu 533 Sl o 2
Ghte 5 ol kSl Jdo S Giow Ik S ol T oo Olumay Slsline ShalS”
Sl (S (oS ol gy Sl alio by dbl g gl oy pos ke sl
B3 D) gy 5 Gimes b g Jde sl 5 LOT ey 8 5 ba et ls Ole LL3 )l 4
Gt 1 63,10 sy ol Jbe Hlasl tamin gl sl S0, 5355 ol
oo op 5 23S 515 el (g5l 5 Sy e O s Sl B F AL 35 g0 Laesls
il 6,85 Ol & 0505T 5L gbl el s 8 eslizel 05057 5L oL
£ oo sn St b ¢ Jitens SIS US55 1l 0T 53 a8 55 a,Lal Olej Jsb s Waesls
b e S 0 (G0 UST 1) Wosls ¢ I8 ST gy 5,850 3 e 5 355 oo LaT
(Short et al., 2010) 545 oo cpni LIS Gllas Ol e ¢seheoy3 33155 Slasline 51 S
Ao ;s M g, I8 ST ol Ol jee ¢ madgn oL Sy 5l eslizal b tags cpl 5s

el A5G 35 g0 L 1S A8 slazel Sl aoss das o OLES ST A adie



VIV | O8R5 01 S beee om0l 0wy e )3 O piy Sl pasli 5 Wil o o Llis

gl Ol adlls gl Loy Sl g N K2

LR

e 5l e L2

e pip g e A aallla.

laail

el bl el 4 pBl GLET 51 ey g el 1) O gt Oliioes ¢ idu cpl 5o
s Klods 0337 BLSI SladS O 5 4D oy sty Wosls aS T 51 . kiles gas
S s b sy (\f 53258 ki 5 5l eSS Dlea Iy el oyl Ol 0

‘}>-\Ja U‘i‘ ng)b— u\.:\o)}w U:.ALA.A (Shodwwd J:mn.}' LY C.L,\E\ cUAQ)Lﬁ 9 LA&L@L&A



VELY Ol | 59 0 ko | o0 5 oy Jlo | it o pite Slalllas [ VFY

wo»’..&c‘ﬁw‘ 6L&yujww C_,.w‘;bbr)y C,.w‘ ol OJJJT\ d).\e-)b

..L'..‘:é\iobL;ch\b-]aQg‘%ﬂ#)&bﬁb\é)jwejfjbuaba‘hokb.L;;‘U)'\

e.k&c‘ﬁ'.’..«‘ 6Lhu.a>u A d_,.\>

G0

3k Gslasus

OLSKar 5 6 o lee 1F ¢ OLISn 5 LS

(¥4 O, 5 ol ¢ FaA

Oodal oLl 5l e sladyl b 5 O o o1 b

Q}‘}\y;}ﬁn&hl{

Kenaria ¥4 (o, Kan 5 Sl ¥4F ¢ i)
Michelli «& Bahramimianrood, 2021
Manavalan and <t al., 2020
(Jayakrishna, 2019

ool lil Sl e sl s OV pame b

u?r‘-" 35 u:'“‘ls

Nahr ava. (o, Kan 5 il ¥4 (ciins)
«Suguna and Kumar, 2019 «t al.,2021
{Manavalan and Jayakrishna, 2019
Sharma et (Abdel-Baset et al., 2018
@l., 2017

ol Ll i)y e sl 5 SV s b

O 5 6 e VP DL 5 SLS)

5 S AR (i FAF (liax VAN

{Michelli et al., 2020 «\¥4. o1, Ken
(Abdel-Baset et al., 2018

L3l Sl e Ll e el (gSluesly
(il g lue 3 cé)cho.? W S pe)

(h:)l&_v'\aé 835 CJ\._{)L ‘J-EJ.}JA"

Michelli et al., «Kunkar et al., 2020)
(Suguna and Kumar, 2019 2020

Mg oos slal ol e slag)sls 1 eslaa

CJYJM

LO‘)&@) ‘5J>LG.A \Fe LQ‘)&».& E) ‘;Lﬂf)
(Shafique et al., 2018 «\vaA

Sl 3 sl b ST bl (6587 Condy palde L

ALl

Paksoy and «\¥aA (ol 5 s > lee)
(Reyez, 2020

Sl 3 ) S eslitel b s 5 Slas Jo el Sl

SFAF (ios AFAA O en 5 6 o)
(Manavalan and Jayakrishna, 2019

sledl Sl e aes aaler CdST O e

CUT V¥AF (i V¥ OLSen 5 6 2 lge)
(e

;ulgﬁlﬂ@@&,w,gﬁféuw;@\

(Gomez et al., 2019)

bl D3l (e mlie 5 (65 D e Ly e




VEY | O8R5 01 S beee om0l 0 0y e )3 O oy Sl pasli 5 Wil o o Llis

e

3k Gslasus

(Li, 2021 <Abdel-Baset et al., 2018)

2Ll 5l b IS a8 W 5 Sy L

(iang, 2019 «Michelli et al., 2020)

Lo G390 Sy pda s ‘_;,_5(.._..:...45 PNty

sldl sl

(Ashraf et al., 2020)

6l ol ST L oY pmme <t 510 0T 5 4 &S

2Ll 5 3 enlizd U J uamee 3L 5L

Onuand ¥4 o, 5 Jla)
(Mbohwa, 2018

ol 3 eslizal b el oy Jab 53 Waosls SosTpar
ALl

(Nozari et al., 2021)

L o& S el sl (gl &K 51 aul (5505400 4 $SGS

Sl 5 2 5 eslial

(\yvag "SR] &Lé;)

S5yl ) oalitl b edbaist b &Y guams (gdiains 4 ¢SS

Ll

YA O Ses 5 )

BL) (... E) 4:5‘5‘ b‘f (olakes) (E357 90 fubs odalive c,._.LlS

LB &5l 3l eslizal L Ll

Machado and «Aamer et al., 2021)
(Shah, 2016

5z S amiys 5 adsl slgs 55, U Obej il
Ll Szt 3l eslizul b (ST 5 oot g

(Machado and Shah, 2016)

nyn 5 edbasle GV w5 b ol el

cLal S5zl 3l eslizal b SauVT 5 &t g (o pume 2l

Michelli etal., «\vaA ol Kar 5 Jlx)
2020

5 asle iy Y (oo se) slse glabd Lo,
cLa il 1 enlizal L (odtiazs Lo g YIS”

(Yang and Huang,2009)

23 885 O 2l a5 ol Giludig 5 SRS
a3 5) sbal Sl Sl eslizal b el o iy JS

Cros o2 Bl

(YA O Ses 5 Jlo)

Ll 85l 5l eslizal b sl ge 5 OIS0 kS J oS

OYA O 5 Jlex)

éﬂhb}:dﬂﬁfdwdhosbéhwﬁlﬂ

Kenaria and ¥4 ¢ jwed 5 S8, Cue)
(Bahramimianrood, 2021

L1 85l 3l e3linul | J gvams kS 3 g

Ashraf et al., «Kunkar et al., 2020)
(2020

o Ol Jll Loesls L;J}T@? s'» BLE e

Ol bl (sla s g

iang, 2019 ‘Ashraf et al., 2020)

u?d%gji"”));ﬂ]é"“‘i}:&"bu)‘é‘fNFC ‘ﬁ)jl.':.‘!

iang, 2019 ‘Ashraf et al., 2020)

4 55 Dae a8 ol IEEE 802.11 sk




VEY Ol | 59 0 b | oK 5 Gy i | imter cy s s | VTS

e

3k Gslasus

S s esls Jas! TS Sl e

Jiang, 2019 «Ashraf et al., 2020)
(Suguna and Kumar, 2019

S s SVl ialS o, IEEE 802.15.4 ¢,

G55 o s ialS 4 s

(Paksoy and Reyez, 2020)

@y w8 s slal Sl e sla Ko 5 eslizal

Sl ps Clablows 5 31 ¢ gl Colutal

(Nozari et al., 2021)

S35 23 e S D Sl g el b (s s Csllas!

(Cui etal., 2021)

JEs o & bgpe DI S5 65T mer 5 Lol

(LBS) S5 Slads 5 tae 3l 50

(Gomez et al., 2021)

53 sl slge O3 pae (G5luag 5 Gl 03 O Ao g

o2y JS

S g o (ol 6 mu) OLE Lad
(Sharma et al., 2017:Chui, 2021) |~ = 77 TSR S R e 9 g
o2y JS

Slols W5 5leaieS 5 el o o) O Liad
(Shafique et al., 2018 «Chui, 2021) |~ *7 7 ST 2R e g
o i JS

(Ashraf et al., 2020)

Lal ozl 5l eslinal b (63 g go o8l s octaline OISl

(Gomez et al., 2021)

o3 la s 3l dﬁa_@.a 33 SV peame ()8 s O pols

el o)

(Aamer et al., 2021 «Cui et al., 2021)

wtaﬁ)ﬂusﬂpql.u::ﬁ

Manavalan and Jayakrishna, 2019))

JE}J&&UAM@LX}AQBW\ L;‘A.E;Jﬁli)v\«d)
My

(Aamer et al., 2021 «Nahr et al., 2021)

Sy s ge :)}A):C\?QLGDUMQTT.\;J}Q.\;VAI}
L18) w58 5 Mg (DI Sl e 55 el o
(.. E) L&Qﬂ\f ‘4.:3)‘ }‘}A ‘G)}; 9 J:S}J A(S)‘J\Gi; 6\.&\0&&

(Yan and Huang, 2009)

LOT Jo 5 OIS (glabomed jaieis OIS

Yan and «Onu and Mbohwa, 2018)
(Huang, 2009

Ll Ll (e Jgeemes 0351 Jool pdlazal ailabis sl

6 e 4 5 Y game s g 51 6,8 gl

(Onu and Mbohwa, 2018)

.194»}5 (Q\j}.,a’u K Olakas ;41.33‘ ;‘}n) ;l:fh‘ u’:"""‘"'

Ol a8 b b e ga (gl il usle S 2SIl sla 1

Machado and <Shafique et al., 2018)

oly 5l glabasd i 5 il 5leslizal b J geame CodST 35




VED | O)an 5 o018 bene om0l 0 2wy e )3 O piy Sl a5l 5 Wil o o Lulis

Qoo 3b eyl

(Shah, 2016 3 s g bl s V':“:"“> S S g 53
(Jﬂ._z» Q)‘f

(LotS IS psknea Gl pal G5l e
ERPI ;4:‘“’) wrd i (DY e (Gluaz s
D13 eSS 0k

Yadayev etal., a8 o, ols))
(2021

G el oy Jgb 3 Sl s e oo ls Jlas!

(Nahr et al., 2021) _
A

o 53 L) 4 Sl YL 03T 5 4 by 4 S
(\Fee c;)l)&o.h}@lcf) .
BBy o Olges el

) OB S W 5 OB aS l) O3 e b ja e bl
Manavalan and Jayakrishna, 2019)) ’ . o * f?’w ?
Q:nUoﬁqdj)J(Q\ijLimjolfxfcjj

Shafique et al., <Yadayev et al., 2021)|ts Savles 5 08 usy 2 > Slas glabisd Sl 5 2l

(2018 G5 o) 2

A Sy
Olgen pasls FA OB = 5 ol Jle I eldieg CodeSa w5 b
s plelks Wil Soml e e b oy Cupde dawy glaestls
62915 o) 08 o 5Ll 53 (Gl F0) & S e slin p (@5liel CodeS
35 b al g sl 51K a S s Jyl s 3 W28 F 15 Ce pie 5 Sl
S5 LA S5 ) (e e el 03 Cu ke amw g Jalge K03 0 gms S p
L esla Ve s Jgl e 50 S WS T el el S35 S de Julge Ol s
(bl Lasla Ve ol ous Lol L s § sl U5 e 4 08 5 by
sela A s oyl S w8 Jly £33 0L ¢lp Bl Las) ¢l L aslin
Sy Fb Lael Gl Lt aliin p cidr a5 la A ud BLSI L Ll 6lal s
Wl adbosls B Y s 53 a1 e 33 S s 8 Jlel o g L
)\JSJ.:b-Li.\;Usjybpkhéﬁ\#&bmmﬁ):);.ﬁusj\ygﬁscy)js)s
A3 o 593 03 el 4B 813 Wb 3,50 Lasls 57 08 s s b & a




VEY Ol | 88 05l | oS 5 Gy Il | oo s SlWlas | 1 B8

G Oy 5 A3 oo (85 OG! 1 0Lt S sl 03 S5 6Ll Lo e s

Al e 53 6 Bk

A oy 33 @S s (55l o 5 Y Jstx

[ 036 Ao
. . Sl g™
So> Ca8lg0
.L:EU VAR b C_,‘m;__).]a.:m Oou_YT}‘}A &A\fd-\hb LA.L.‘:“JB)QY)M LS’.‘JJG
g Sy pde) bl Sl e Llawy Sy e gl (g5luesly
N%H AR o
(C)Lu_l.‘a é: 9 CJEJL’ cJ:b'}J-o:- (8 lwld cdjboj:';‘: ‘LSJ}TC"-'?'
N%H AR o N gemmes 5 55 cLil S5zl e (clacs 5l 3 ealizal
At JARE o
55
Cle 4 il O LialS gl [EEE 802.11 )luk
At JARE o
s s esls Jlasl &5 Silwae
436 AN o LSS e e 5 S5 D pae Ly e
Slwas <l (Digital TWINS) Jusws classs o
NR{H JARE o @ 355 3 e oS Gosba) Wil Sl 4 Jeeme g YT L
(355 (§5loans W 5 st 51 (6,8 gl (511 815 A 5
b ool ooy JS 53 Sy O 2alS 4 ps 5 oloulr (65leaig
N%H JAYN £/4 _
e 2 P31 sl 5SS ) slsl 2 3 eslid
A /AA £/4 o) JS 3 s e (3 e (G jludings 5 el o) Ok i g
.L;lf 14N /4 BJ:’HJ J{JJ CJL'-LL.ﬁ J:Jj d)L.uA.:oS} gﬂ.at oj::’u) Qs -\n—o—fﬂ}a
L AV F/4 ol bl gl y g 4 Ole 3 Syl b o3l ‘5);@? 1, BLE (5
Ky JAYN ¥/A ur“u o pi) 43 i ol byl gl , NFC e
L6 RS £/4 sLbl S5l e Jams palr kS g e
2 is b s JEsde filas 5 Lol 5L sileg
436 74A £/4
gsli}’;' Y &&a s g0 u"\""‘
L6 74A £/4 L5k 6l 5L (ST L Y guams 850 10T 5 4 oSS
436 /AN £/4 5O g o gpan 2L amiys 5 adsl sle 5955 L5 b Olej RalS




VEV | O)an 5 01 S bene om0l 0 0y s )3 O oy Sl pasli 5 Wil o o Lulis

3G Ao - "
So> | cables oSk o
cLsl &5z 3l ealizal b (SauNT
O pan Al iy 5 ebiatle YIS w5 b Ol el
L6 740 F/A S
Ll &5l 3l eslizul b ST 5 oot g
.X:J‘U 740 f/A A.:.b\ :‘).4 g)fAA 6)[»:4..:@ 9 Lﬂ.cif aj:;d)' Qs M}A
A5k /46 £/A G;;;ﬁj,;ol?wc;,:;J,.{L.,.ot;l«b,do)w,ﬁg
Colal gl 6l s slsl Sl e le Ko I eslizal
L6 740 F/A B
C;:‘Pﬁ\ﬂ)é ww)u:)‘;sgjw
A /4y £V Ll 5l S ealaal U slge 5 OISl caS” J S
Jlasl s 4 6, 3 w5 gladlle (giluar LSS 0G50l
436 Jar £V
Ll &5zl a a8 55 5 g0 e L
Gutrys (LakS RS jshies ldid gl 5l et
436 Jar £V _ B
S35 MG 0l 5 (ol & 5 (S by 423 (e (Y suaes
L /4y £V gl 3lge ez 2l otal badks b 5 Y gemmes 1 b
A /4y \7A4 cLal S5t b lallS s W g Cansy il
S A\ £y Ll 53 (609 50 (S5lmo 3 (sl s 50 (SL2b (5Lt
A /4y £V e 0y S 5 oL 3 s
L6 /Ay Al S5 S Ol 5o 1y & S VL 55T 55 & plis 4 oSS
.k:.?U A f/v ‘5‘}1&.& .14...»:}3 g_}J..AA e J).a:u 6&0:\: 6‘4]4:;! d:“-li
N JAY \7i4 Ll 5zl 5l eslimal b oddiast b oY guames (Ghudins 4 ¢SS
b /4 /8 el oy 55 bosls 531 p &8s tl 3l
a6 74 ¥/5 EIF o) e (R )
039S ab J‘ 6\4.19.>J j:.:xf k) g}:"ili J‘ oalazwl Lv d‘,.a:u C,..:A._.f S
L /4 \ig _
(laes ol 5 s 5 5 bl ity 568 pms) GG (1o 02
o) Sz ge 350 53 paler DML T3 s ol b
A6 /4 FE | GO lls) wis s My (OB S de e s ol

(“.)L&Oﬁ\f‘@jiél}a‘cj}?}-@jad)‘.&&




VY Ol | 59 0 e | oK 5 Gy Jlo | imtr s Slallas | 1 FA
[ 036 Ao - "
So> | cables oSk o
A6 AN £/0 sLst 3zl S eslizal b ST e (6518 Comds psle 2l
A6 AN £/0 sLal &3l Sl eslizal b s 5 Sldas Jor o plos 5L
L6 M /0 2L 3 G (63 g gm D ke 93 (8 S pomndl Sl8 1)
A3 TAA £/0 oo 0 olie s Shee Codlid 55
456 AN f/o 555 o5 se 5 sl dn 558 s iy S35 R
A A8 \Ai el 0 5 LIS e A pamads O
LG N4 \TAl il SOl g gl 5 S S ).
Sy J_.;\: o) 53 Lal 1 edeToumnay NS Glaesls Juows Ol
A IA® £/f _ .
e..a\.’\..1'| )b&'x.au oﬂd} le.&u\..lba:}.@.'
A6 A8 f/¥ g w53 SVT bl 5 Sl g eas (512 5n 0 Oloj SRalS
A JAS £/f el 0 53 Y geams (5415 s O pke
L AP \7As S ydn 033 S Camd go bl s (6 e sl s g OIS
Ry TA? \7A# A5 e 3 VT ile 5 Sl g uans (laa ja 2alS
LG TAY \AN G;;,.\:J,: O gladsl B s el 5l Cy e
e e JE s o 4 by e DML s 5 g5 mer 5 plulis
L JAY \Ax Jiod= -
(LBS) S sleas
b A /Y (Upams 635 13 Jed S D) Sl 5 sl b (5 dy Oollaxl
Lt A /Y S 4 el s b 53 g 5 lie cla ol JLuas]
syl g (OVgeme 3 Olald adyl sl50) Ll ot
L A /Y
Ol AL L e e gla il wile S 2SI
456 TA: Al ST st Ol prans LS Dl g el




VRO 5 e S S

el 028y S ot 33 Ol G ar s 5 LAl o ol

3G Ao - "
So> | cables oSk o
A6 A /Y sLsl S5 2l e J grame 03 Jool el el sl
LG VA \7A MY @5 Sl sl als
A YA \7A S350 s sula,ll s Sl slos ralS
N JAZ £/ Ll ozl 5l ealinal b (63 g go o8l s octalins OISl
L obl 5o oy adyl slss cDlalad) (6352 50 2hy odalin LG
L A ¥
bl &l 5l ezl
N A f LOT Jor 5 ot glaband et Ol
Gl iy Sl edal i sy g o 4 b s, Sledb A
436 A ¥ . )
ool 0, Ol e Lo 5 el 0 i Caliies
436 AN ¥/A Ll &5zt 3l eslizal b sl ge glabimd b,
N A YV clal &5zl 3l o3kl b pueli 0oy Jsb 53 Laosls SosTpar
Shoslizul b o s el Solsatl (g1 &G 51l (655400 1 4 ¢SS
L 15N A4
sldl s
L Vgl ¥/0 el 03 53 Oladisd e b 5 e b3
436 18V */0 Ll &5zl 3l aslited b J puames oS 3 5

T

GBS gy g3 e 5 oli glols basls L 184S g, sl

LJLAMJ}.A 6)‘.;\?(\:}44}&@6@0)5&@}»}) OM&L«L& Lgbaum-u (S

e w . . - . é - - -t - -
0y g e GOy Lulgns 3,8 (0 D) s (@D 5 ile O g0ty 5 Gl

338 r o 3 ¥ S8 Dy gty LS 3 ) a G




VY Ol | 59 0 e | oK 5 Gy Jl | imtr s Slllas | V0

Ll il (e e ol 05 S ke SLOI Sy ol 55R1LY S

f g ol s § o e \

o 3OS dat ga T 0 o IS 5 Sl 5 (5 a0 S At gn T i ST 55 a5l g U e (5l i g il 0 3 05 et a1

G Bl S o 05 55l 03l O (e 55 51 ST e L S g e a5 Y s o F o IS 3 S g 8 e e iy 3
Dt o L3 S 2 e el b DY s ol b F (Sl 5 S5 ¢ 5 e it 5l e 5 ei)sT e el ) wLS S 2
(A PHEN LTI e PECPS= s B P N PO P o P A RSN RSP e PO PO [ P AN U PSP P e
okl b S NT 5 Cot o 3 e 2alS don 3 g 0t e SIS 055 1l 0 2870+ el ) e i 5 (55 518 e o e 8L S
ST L Y s S50 T 5 4 oSS L2152l Sl ealinad U S NT 5 ot g 8 s 208 et 53 g gl ol g 555 b 0l 2alST0Y L2l S5 2l
1EEE (550555 VP aSCa a0l JUEsl & 55l gy o (55 51 5 e 2alS” sl IEEE 802,10 5 ) AY L3 S 2 sl L pmone L5 (51215
L 2 e (U 555 3 b Dol 5 el oy DWanl N0 55515 e S o 53 5 452 3 S 2057 61,802.15.4

e ol 0 i 8 Ll Cundg ol aat Al )
S ) Y e Lbl S 2l el L (53 m go ol otalie SISy T i 5 Jo 5 (puis 5 65 «SI0 53) NS (gl o it OISl Dk ol
9 A (g1 5 Jan 5 (Y s 5 Solalas il a0 s LSt B lis
o M 5 IS e e o] £ L S el L s Sldas o plad 2L D01 ISl L e g e il L

35 01 pte o 5 a0 o Calibun sl 2y ot 2 sla Oy 0 L 5L 5 e

palde RL Y LL3ICS

\ A2 oS bl b ST 2l 6,8 Cansy )
(" om0 b 39 Lt windgn JUisH R

s 4 65157 55 5 sla bl (5 LSS OSGH B 1G1Y ol ‘)‘J:(.',-L_;.;a_,.',-lf.x:ft_j):q';\f.xf.x__\)ha\f.xf;FA.\J)C,'L-LLS‘.iLl,}:ur.hT:)\,\

D5 A A sl 33 oy 5 S e F S  llie o5 U 3 Sl 5 e cla ol UL Y L2 Sl 4 IS 53 e e L ULl
g;n.‘u.ﬁ.;,-J,L,;\..;u.s,,Tc.?,v o 0y i 4y i LU o), NFC (5255 7 JI}LI\;LAJ,_.“A“‘)\‘)JL,JI\:.;\a_r,ﬂc.?;leLE‘;j}l,‘.(:

(]

AL S5 ) S ealizal 5/ <
0 35 39 Ll windgh il oS0 )

VIS 5 5 oo (5la e 4 b o Sl gl aliod 2l 5oy ¥ o] 5 0l sbial o it gaYIS g 4l by (oaVIST ey po)al o ol i oy ) |

I b il 3 cunli 0 53 19 NN Codli ™
53a o 5180 o 55 DY s (6180 OISl it Y (5 e 4y ol Y pmon o 155 sl 5 e LB 3 e g 03 1 o 3laid Sl ] |
FES PRI CEICHEP R gov iy
Gl D S S Tl e L S el S S oSt bt L e LS s LU e
o sl s Sl eslisad £ (LBS) SIS Sl )

0 ()oY ml o i ol

35 DA Sl o 53 i e Sl S 3553 il I o T D2 a5

[l

£

Sl 55 Chiilos g A0S ¢ Calltal (g Gl ST 55 LS

Cmolio i) 30 iodigh CulsS Ca ko \
AV 5T 5 4 e 4y ST (Lan S a3 € 5 o ey 5 ) A (21 o 33 01 51 (5l tliond i 5 Gy 1 03l b U s oS 3 s A

\/

Ol 3 (o7 3 5 s 53 i oY pman (0 o g2 LS AT ity ol dlind g el 251 e ¥ A0S S e O g 4y 353k 4

P G RS ST [ FPWIIP OO Oy S T PRV, ORI L S R AR LTI B BN R

LU SR o)

3500 asla bils s Ca tal
3550 0l IS A5 i 3 SV Gl 5 g ek sl 4 2 RIS A TS e sy Sl e il S S Y il e s S 5 A s F
S S gosb ) L Sl fate a5 OV 5l 5l ant (ol (Digital TWINS) s s cbs s Sl V¢ a2 55 ST 5l 5 Sl prani gl S
S5 ) e e (6538 510kl VY (o (e et Sl g a5 5 e s 53553 0S5 e ol T g st 1 oS sl (sl iy A 4 295 )
. s gl SRS Sy e AT SN s o L2
35 ST 53 Sy I 2l

o 3 5 el (S5 digy 5 ST VP L2520 S ealind b peaos CakS 3 g Y eSS
5l ealizal U el

(et e Sl ca ﬁuﬁ\ P2

( bl 0 ) 39 ingh (b o )

O s ol 1 S0 51 ) 5 el 0 ST 57 5 0 g )l 2 50aS iy S0 SRl LY el 50 SIS 5 ubie gy e 1SG1Y ]
LSS Al ealial b

o g &3 199 S ko
..u,'_g\i.;._a,._,u,,ue,;‘..j,\i.J.,;:,‘\i.l.rc_,',;.ﬁ;;,;u;&u,efu,pﬂ.;dduo,u;,_:,_\,'.\'\Ast,;,.:,;_,u\\;uas-_,;.\f.\.
Loy 8 e o s 5l el (il 200 D o VIS S i g ey 55 45 0 B g e g 5 05elS 0 S0 e g B 5

S e P it

indigh (599290 L4 sk ’

Soalinal b odd dsmle oY geasus (ool 423 4 SRS Y a il 3 (63 g po S he 00503 (6 5 3 0 (Sl (65 dings ¥ 51 5 5L 5 oo Ml o ikl ollast RalST Y

3 ) eabinal b La sl 53 o g adgh 3l e olalad) 03 g i sutalin Sobli 0 sl 5 0L s (93 g g oy poke 53 (5 el 8 AP L3N S5 ) ]
LSS S ealid b ol e 5 ST CokST J 2S5 J



VOV | O1)an 5 s St el 0y S pte 13 Ol Sl el 5 adl o o Luli

o) S pte t by e S0y S e S5 5 Shag sladl mls 4 ar g L
Sl s olels by e esls 98 5 ailie d s Wil S5l 3 sy b e el
il 3l G el 0 i) Jsb 3 ST Slesanas (il o Ul g o ela
Q\;\cb.wdz»lqul:&u slal s au e qumcla.w&ju@.«fl{&blfcb
B o ] B P P G g PO T Ry B SIS SUFE
G Ol el b a5 1y Il 4l o Ol gteay diad g el 0 s S ke o)
Co ke LT 3 87 o e 5 cide i1 55 GodS Hluws 28 oS Sl _age 35150 )
Ol (lupal s 5 (glabid b b LSl Sl S e Wl e el 0
ool g Ly e ST e B 3 Sl ey BB Ll 0 pates oK) siila
e 0ts3 S attia glaid b S 093 4l e Olsiear g g ge ) &S AL axsls
G 3 s OLEL Ol Dol e )LSG 5 jates 535 T3 8 53 0
4 s (e 53 018G 5L ol 51K A Oy o 40 53 s il 5 g0 T3
Sl mle o gbls (@Slaag LSS 5 Jlail a5l @15 pad jate 555 ke Colutal
o3 ke T3 Il 53 5L 50 laosls Gl 5 mazs (ool 03 Usb 5o
Sl 5 g oshien GUlS DMl Clid s I3 el e ol
Sl $3,)1 50 o Fte dhoor 31 058l (slasled 51 (6,8 o saeay SVl a1
o 5> SNl Lo3lad) a4l jo 5 (Uiadp8 &) p g add o (3 9 5 4l &S
el a gl i 5 O 4 bg e SVl .l osls a1, (5L halS 5 el
Slo ey Coale 4 5 b s (ol 0 i L e Loy 53 487 el (63,150 Al
Sl Jlasl fudly 5 55 Conle 4 ax g L L3I S5l oS Conl Sl jlas 55
3 odsiad 8 Sloedl L 5 (25u 51 55 55 sl Ll o0 350 0l 55 5Lis ) 50
3 Jed SNV e Glage 5l Sl Wil Slaslu a ol AL pod sale o) )
Spr s 35 SIS Slles 5 LALT 2 55 e O pon L1 S5l oo s

L) & s 555 Gilepleme 53 68 (2B uje K Ol ol ol Sl IS



VY Ol | 59 0 e | oK 5 Gy Jlo | imtr s Slllas | VoY
st 5l o7 Sl (2 o e slaadl e o e 3 (S kST ST eslinal 55
Jod 3D A8 n Lo 255 0, s o5 glacailo ) 5 SUBUT 4 a5 L Ll 5o
355 O Gl by pge onl G s g Slast mha a8 (6 3 3o 515 s
25 gm e Gl Al G (S S Ghee G eB 0 gy Sy e Aie 53 4 geadu
e S35 5n el 5 e3linals;ge Slapis Bl Gon el 0o Sy pde s
Jolons 94 525 ST g0 s 1y 535 50 e lie mlas 5§ 5 4T (63,15 1 (S L
S i jasl 5 pad b o) Cunde T db 5o & Sl
Ll g5 oo LS o bl 3 oS SUSGl 5 Lyl 3l 4 a5 b LB1 S5 ) A Ol o7 sbOlen
L T S P LB U J* 3 SUVN PN JEPY
e DBl AT B 5o ST Gl ite cadsl slge (63 g g o ) Juol eI
4 eSS Culgys 5 O CllS J S cedbastle OV puase (gludies 4 WS
S 53 a8 el g 3500 alan 3 OB S b Ol (gl S5 51l (64l
035 sl 1y (Al ga (63 g g0 Ly k) & g g (et gn ol ) V add 5o 93 g
ot AT 5 G Sl Sllas oS5 55 Coale 4 4 5 L YE 55
Co ke Jsb ys a3 8 oy p SL AW s famle &1 > (ol o et 0 i
5 OB wigp 5 Shae oy oo oS B pan s 4 w55 Gk 3 el o
5 Bl pr it @ ar g b ke 4 sllas 5 Wsen b s gladUlE
oz 3l DY gamn 055 Sy ple 3 SIS ST B lotigs cmlin s S
il Bl s ST i s il sle glas 8 w4 g L Ll OOl oS Sl (655050

AL S e 3 w38 D) s Sl 25

S om g Lou
S w5y eslyl g STy oS a5 Slaptes M5 e L3l 05
ol el ol gite 3ol 428l 1y (3L iy ol ladle b clul sato

L LW,y 1, el sy o Caxd e Clsle g \.ACSJJA oS Sl ol



VO | 01)8an 5 o0 St ol 0 ey S e 13 Ol by Sl el 5 adl o o Luli

N S S L] TR R SRS JUNRVIE S S g
Flerl Lo ge Lim 5 B, 5 ol s OAS Sl S 4 638 pess
L G ol 0,y Sy e YAV OLe 5 5 0 plen) LT 0 Clusa LES 5
S Cblis Culgss 5 ol oSS S ey 3, Shes 35 JUs
S ey Sl Sl sl ey Ll S5l J il Ll ansl Tl 53 ey j s
IS s (2l T Sl (Gl ) Cbli> Calthe glaa> o
b raan ol Coda 1 syl alal s s glad S 5l cblis 5 ol K
Bl o L Sl (e e e 6 i Sy e 101 gy 5 S
9 5 ailse & ghyls (LBl S5zl e e el e Sy pde WO e
2 e Sl P g SV pame (b b glulid et lh o Fege AL e L
A5 s she )3 il e S Slams (Sl pls slss U5 FalS Oodaly L) 25
SLAL; sldie J 257 6l ed Cu e 4 Ll e LB S5l e el el
Looslr Cole fro glacdled (sl LOT 51 5 S oSS (ot ol b 55 odidd y
Sl s S8 Sadly i 3 rmper e oslinel WolS s 5 (6551 el
53 48 Sl obp bl sl 5 2l sl Ko A5 (6l o S a5l (g
oy 350 5 Sty Kl sz 1 ol sk e e sls K !
2B L atls ol L e eslinal (SG SI Slabss s sl b 5o & 3 sh
Paksoy and ¢Nahr et al., 2021 ¢\¥4+ o, SKan 5 Sl I¥AF (gldan) 5%
Manavalan and <Malik et al., 2021 «Suguna and Kumar, 2019 <Reyez, 2020
£33 4,3 53 3,ls Slseen (Abdel-Baset et al., 2018 <Jayakrishna, 2019
2 e Bl Supde ol (iluesly ool ogn OB Aaspaly il AT pasls
5 8L ¢ JB s o 3l c(53lue 3 5h 5T e (A5 Sy pita) Ll
Sb15e sdilomy Sy e (6l L1 5 ) (loolSams 5 s fomoly bl o (Sl b

6J}T@". Slp Ol oo g 8 o soslo J‘&f@&\ Jol .Sl axils (gL



VELY Ol | 59 0 ko | o0 5 oy Jl | it o ks llllas [ V0¥

03 e |y LS I3 b W0 5slS o7 (6 e 015 0 Sl 93 558 Iy | Ladll
DM J ST 53 (6 5 O pote a4 15 0 L3 2 20 O oo a6y 58 clakilony b5
0> Bl O e I mile 5 S eSS 55 B3 oo Jols oo Ll S Sladl;
Cotlo O gpred Glanm 5 Lolin 5 Ol 5 oo 2l slrobile 3L 5155 5 (5,4 >y
O OLSas 5 SLS) ash mb b asls ol s S ealizal S8 W5 L ool
AP O 5 Sl GFAF (i TP (i OV OLSer 5 6 >l
Abdel-Baset <Mastos et al., 2020 <Prajabati et al., 2022 «Micheli et al., 2020
2 st Gbdnl b 5 OV pame b i e le oyl il (et al., 2018
LS i w lal S5zl ()ls Ll B eae 551 EalS Oodal slal oSl
o Jlal b1y s Sleds b S o oSS (6550 0B ksl 5 Ll oS W 5
FeS sy sl bl wile (655 wlie 5 LB BB 5 S ate b (slaoKans
;Mgéud\.m;ﬂ\f\,gﬁgwcujtyu&;ﬁ)wu,\m
S 6550 slaesls ‘5”TC"* Ol Cpioman 5 (6551 W Ol e 2SIl Sbls
S 35 Sy S 1S b a2 )50 Sy Slac sl sl AT oo
5 Sl OVAF (i) s ml L jetlh ol Lps oS3 mlo
¢<Micheli et al., 2020 «Kenaria & Bahramimianrood, 2021 ¢\¥4. (o, Kes
3,15 gl gen (Manavalan and Jayakrishna, 2019

Slgiiy BES 5 jhe sl A5 5 asealony Jilow DT 225 & x5 |
Ly odsidd 5 (sladlb jldie 015 b 3 5 oslinul el ooy 53 a1 &5zl 51555
il gl S W5l el LBl sdman Slr 1S S
L ladls osTaer (slp Ol o g 33,5 o sl 2350 o3lizl SSCadly slray
&S Sl Ly o oo 93 cpl idagd 1y AiST JLs Ll 0 5uslS ST (6 s 95,5 1y
o35 Ol e 35 8 o slgii das [2alS 1y 355 6 (2 o blleny Co ke gl

3 L8 3l e Dl bl )3 OS5 saT g St o iS50l



V00 | O1ySan 5 o1 St ol 00y Cupte 13 Ol by Sl el 5 adl o o Luli

IS 1 s ol 0 S gy 3590 ol ST 3550 55 QU 4 5 5 DL
4 J5 e 03 ool oo Glaptenw 53 RFID i Sasa (slagsysls 51 5 s
3550 556 SN B0 56 slasle 35 pe algtig S o3linl G el 0 i
Ul 2al8) bGsie ol L 5035 olulid 1) el (g0, 4 bg e o5lB o
(G o 3 Sl gl (UL 2150 biaas > Jlesl b Gow slol&s (5l
Gl ol ragh diile lsen g 5wl oy Cupde dawy Sln I
23 et Gl 503k G 55 w20 T SV 6o bty ] 53 6l 03 95 oy 5 gdoes
5 LolS Al bl s gl 5 ab Ol s 3 Sl glaelL
S ol oo s K Bl g s Cudgdoe B3 4 (ol slaasboll
B ginyge (AS iass GACyssdome 4 a5 b Canlor Geiod 53 odaTlusny
Blg s oo )3 plad o 1) ol bl e uind 5 ba s o glr 43,5
Sl 13 S ol Bladl pde 5 gUs S Ll bl 4 08 5 4 (o s (e

s B e sk 5s (IS BT 5 s 4 Lol aalin oSS

él.:.o oo

A Ble 5Las 48 s O ey 5

8! el

Sy e s DI (6555 055 08 5 5 AR O 5 olad I abos ok

.%T@&&Q@‘JJ-@}&JJJ}Q&)&&&)}:Q..v‘\(a\?u")b

ORCID
Hossein Karimi http://orcid.org/0000-0002-0875-4929
Mohammad Javad Jamshidi http://orcid.org/0000-0003-1942-499X

Milad Bakhsham http://orcid.org/0000-0001-8782-355X


http://orcid.org/0000-0002-0875-4929
http://orcid.org/0000-0003-1942-499X
http://orcid.org/0000-0001-8782-355X

VEY Ol | 59 0 ke | oK 5 Gy Jlo | imto oy s Slllas | Vo8

c‘.bo

Sl w5 glas ST 3LV ) e (g e 5 e (g S $30he (ot )
slos il (s5,55liS idw Ol by S E js Lgy el ann g oL
NO-FY N\ s iyslis o b ST

Ole LU Jdow L(1FAA) e guzne ((hos 5 eblons] o (G gu g0 L ,oDNE ¢ Jlax Y
i 3 8555 3l eslizal | LS”"'(JU el oy 3 sLsl il )l sla sl
NPYAYY (FON cledb/ (65l Co ko Sledlls (g5 o5l

b oliwd Gy g el o) Sy pde Slag gl (1¥A9) 5l deses (liian Y
Dl tnn 7 4 plizaes Goutal Ol Sy (slocsplS o K57 o 5L ann 5

b (1¥4) Wb 5 5315 e (S s(,L@J\ 0l mie LS de cghoe g oy F
5 S A1p 2K el s e e s Sy e Sl e Jalse 6 S
XAF-YE COND (g0, S ebo (13 50) K 51 2l (glads § dmw i 5 oo

o) 03 Ll Sl 5 il (gl ot B L(IWAF) cdasms ra)y 5 e 2S5 0
SIS 5 pale 3 gy sl pliws Mo o], VA2 5] o b

50 SCM  (sla sl diail s (giludde 5 olulis L(VWR4) ol ¢ puad 5 33315 ccdlis #
NAFNFA CYINY ¢ B L Co pede (slo i sl Jam gt 5 &S oS zle 5

SCM Giss Slazie (\Y44) i35 3,5l 5 e (LT3 5,0 il tlad ol Y
NN VNP O] Cy e sl Ol S5 s 50 55 Cmins 53

Sy sdsl 5 lols (IYAA) o gmee Ols s 5 gy gy BT o)l 5 e rlee A
AYYANN COF nnlign s psle OGS 05,55 501 21 55 50 SCM 50 ol s

G il oSN O 23 T ook o 05 T oot (OFAF) o pallo (i
e oo s S e s s slaa gy

Sy sl OYAV) Ll kils s sl ge (2Se WainS e cpOmber )t
2 i (536 MCDM S 5 5 S5 5, 3l oslizal b o sl 0§ 08 ™ el
PN-EN N0l (63, )15 5L ) OT (slos )15 4o Sildes

11.Aamer, A. M., Al-Awlagi, M. A., Affia, I., Arumsari, S., & Mandahawi,

N. (2021). The internet of things in the food supply chain: adoption
challenges. Benchmarking: An International Journal. 28(8), 2521-



VOV | 01)8an 5 (s St ol 08y Cu_pte 13 Ol by Sl el 5 adl o o Luli

2541.

12.Aamer, A. M., Al-Awlagi, M. A., Affia, I., Arumsari, S., & Mandahawi,
N. (2021). The internet of things in the food supply chain: adoption
challenges. Benchmarking: An International Journal. 28(8), 2521-
2541.

13.Abdel-Basset, M., Manogaran, G., & Mohamed, M. (2018). Internet of
Things (loT) and its impact on supply chain: A framework for
building smart, secure and efficient systems. Future Generation
Computer Systems, 86, 614-628.

14.Ashraf, S., Saleem, S., Chohan, A. H., Aslam, Z., & Raza, A. (2020).
Challenging strategic trends in green supply chain management. Int. J.
Res. Eng. Appl. Sci. JREAS, 5(2), 71-74.

15.Baker, S. B., Xiang, W., & Atkinson, I. (2017). Internet of things for
smart healthcare: Technologies, challenges, and opportunities. IEEE,
5, 21-44.

16.Cui, H. (2021). Intelligent Coordination Distribution of the Whole Supply
Chain Based on the Internet of Things. Complexity, 1-12.

17.Humphrey-Murto, S., & de Wit, M. (2019). The Delphi method—more
research please. Journal of clinical epidemiology, 106, 136-139.

18.Jiang, W. (2019). An intelligent supply chain information collaboration
model based on Internet of Things and big data. IEEE Access, 7, 24-
35.

19.Kenaria, Z. D., & Bahramimianroodb, B. (2021). Selection of factors
affecting the supply chain and green suppliers by the TODIM method
in the dairy industry. Sustainable development. 1(6), 24-36.

20.Koncar, J., Vucenovi¢, S., & Mari¢, R. (2020). Green supply chain
management in retailing based on internet of things. In Integration of
Information Flow for Greening Supply Chain Management, 181-202.

21.Lee, W. and S. Shin. )2019(. An empirical study of consumer adoption of
Internet of Things services. International Journal of Engineering and
Technology Innovation, 9(1): 1 -11.

22.Li, L. (2011, March). Application of the internet of thing in green
agricultural products supply chain management. In 2011 Fourth
International Conference on Intelligent Computation Technology and
Automation (Vol. 1, pp. 1022-1025). IEEE.

23.Luthra, S., Garg, D., Haleem, A. )2016 (. The impacts of critical success
factors for implementing green supply chain management towards
sustainability: an empirical investigation of Indian automobile
industry. J. Clean. Prod. 121,145e148.

24.Machado, H., & Shah, K. (2016). Internet of Things (loT) impacts on
supply chain. APICS Houst. Student Chapter, 77007(402).

25.Malik, P. K., Sharma, R., Singh, R., Gehlot, A., Satapathy, S. C.,
Alnumay, W. S., & Nayak, J. (2021). Industrial Internet of Things and
its applications in industry 4.0: State of the art. Computer



VEY Ol | 59 0 e | oK 5 Gy i | imter e Slallas | V0A

Communications, 166, 125-139.

26.Manavalan, E., & Jayakrishna, K. (2019). A review of Internet of Things
(loT) embedded sustainable supply chain for industry 4.0
requirements. Computers & Industrial Engineering, 127, 925-953.

27.Mastos, T. D., Nizamis, A., Vafeiadis, T., Alexopoulos, N., Ntinas, C.,
Gkortzis, D., & Tzovaras, D. (2020). Industry 4.0 sustainable supply
chains: An application of an 10T enabled scrap metal management

solution. Journal of cleaner production, 269, 122377.

28.Mohanty, R.P., Prakash, A. )2014(. Green supply chain management
practices in India: an empirical study. Prod. Plann. Contr. 25,
1322e1337.

29.Nahr, J. G., Nozari, H., & Sadeghi, M. E. (2021). Green supply chain
based on artificial intelligence of things (AloT). International Journal
of Innovation in Management, Economics and Social Sciences, 1(2),
56-63.

30.Nasrollahi, M., & Razmi, J. (2021). A mathematical model for designing
an integrated pharmaceutical supply chain with maximum expected
coverage under uncertainty. Operational Research, 21(1), 525-552.

31.Nozari, H., Fallah, M., & Szmelter-Jarosz, A. (2021). A conceptual
framework of green smart loT-based supply chain
management. International Journal of Research in Industrial
Engineering, 10(1), 22-34.

32.Paksoy, T., & Garza-Reyes, J. A. (2020). The New Challenge of Industry
4.0: Sustainable Supply Chain Network Design with Internet of
Things. In Logistics 4.0 (pp. 51-64). CRC Press.

33.Popkova, E. G., Egorova, E. N., Popova, E., & Pozdnyakova, U. A.
(2019). The model of state management of economy on the basis of
the internet of things. In Ubiquitous Computing and the Internet of
Things: Prerequisites for the

34.Prajapati, D., Chan, F. T., Chelladurai, H., Lakshay, L., & Pratap, S.
(2022). An Internet of Things Embedded Sustainable Supply Chain
Management of B2B E-Commerce. Sustainability, 14(9), 5066.

35.Ramesh, A., Banwet, D.K., Shankar, R. (2010). Modeling the barriers of
supply chain collaboration. Journal of Modelling in Management,
5(2), 176 — 193.

36.Rane, S. B., Thakker, S. V., & Kant, R. (2021). Stakeholders'
involvement in green supply chain: a perspective of blockchain 10T-
integrated architecture. Management of Environmental Quality: An

International Journal, 32(6), 1166-1191.
37.Shafique, M. N., Rashid, A., Bajwa, I. S., Kazmi, R., Khurshid, M. M., &

Tahir, W. A. (2018). Effect of loT capabilities and energy
consumption behavior on green supply chain integration. Applied



V04 | O1)San 5 o1 St el 0wy S e 13 Ol b Sl el 5 adl o o Luli

Sciences, 8(12), 2481.

38.Sharma, V. K., Chandna, P., & Bhardwaj, A. (2017). Green supply chain
management related performance indicators in agro industry: A
review. Journal of cleaner production, 141, 1194-1208.

39.Short, J. C., Broberg, J. C., Cogliser, C. C., & Brigham, K. H. (2010).
Construct validation using computer-aided text analysis (CATA) an
illustration using entrepreneurial orientation. Organizational Research
Methods, 13(2), 320-347.

40.Skulmoski, G. J., Hartman, F. T., & Krahn, J. (2007). The Delphi method
for graduate research. Journal of Information Technology Education:
Research, 6(1), 1-21.

41.Suguna, S. K., & Kumar, S. N. (2019). Application of cloud computing
and internet of things to improve supply chain processes. In Edge
Computing (pp. 145-170). Springer, Cham.

42.Varriale, V., Cammarano, A., Michelino, F., & Caputo, M. (2021).
Sustainable supply chains with blockchain, 10T and RFID: A

simulation on order management. Sustainability, 13(11), 6372.

43.Verovska, L., & Leontyev, A. (2017). Use of the tax prism method when
forming tax part of the budget. Economics and Culture, 128.

44 Yadav, S., Luthra, S., & Garg, D. (2021). Modelling Internet of things
(loT)-driven global sustainability in multi-tier agri-food supply chain
under natural epidemic outbreaks. Environmental Science and
Pollution Research, 28(13), 16633-16654.

45.Yan, B., & Huang, G. (2009, August). Supply chain information
transmission based on RFID and internet of things. In 2009 ISECS
International colloguium on computing, communication, control, and
management (Vol. 4, pp. 166-169). IEEE.

46. Zhang, S., Ye, K., & Wang, M. (2021). A simple consistent Bayes
factor for testing the Kendall rank correlation coefficient. arXiv
preprint arXiv:2105.00364.

References [In Persian]

1. Andalib Ardakani, D., & Shams, S. (2020). Identification and modeling
of green supply chain management in small and medium sized
industries. Journal of Business Administration Researches, 12(23),
169-193. [In Persian]

2. Bakhsham M, karimi H, hosseinpour M. (2021). The Impact of loT
Technological Applications on the Development of Dynamic
Capabilities in Agricultural Knowledge-Based Companies; 8 (15):67-
75. [In Persian]

3. Homayounfar M, Goudarzvand chegini M, Daneshvar A. (2018)
Prioritization of Green Supply Chain Suppliers Using a hybrid Fuzzy
Multi-Criteria Decision Making approach, 15 (2):41-61. [In Persian]

4. Jamali, G., Mousavi, S. E.., & Mohammadi, M. (2019). Analyzing the



VELY Ol | 59 0 ke | oK 5 oy o | tmtr o pts Slllas | V5

Relationship between the Factors of Internet of Things Application in
Supply Chain of Home Appliances Industry Using Fuzzy Cognitive
Map. Business Intelligence Management Studies, 8(30), 137-162. doi:
10.22054/ims.2019.10621. [In Persian]

5. Mohajeri, Sh., AghaeipourY. & Pirdastan, M. (2018). Identifying and
prioritizing factors affecting green SCM in Iran Khodro. Science and
Engineering Elite, 4(3), 111-122. [In Persian]

6. Jamshidi, M J. (2016). Green supply chain management strategies to
achieve sustainable development, the 6th Iran National Congress of
New Technologies with the aim of achieving sustainable development,
Tehran. [In Persian]

7. Rezaei, M and Rabiei, M. (2016). The role of machine vision system and
Internet of things in the food supply chain. International Conference
on New Achievements in Science and Technology. [In Persian]

8. Olfat, L, Khatami Firouzabadi, A and Khodavardi, R (2012). Green
Supply Chain Management within Iranian Automobile Industry.
Iranian journal of management sciences, 123-141. [In Persian]

9. Rajabipoor Meybodi, A., Mofatehzadeh, E., Kiani, M., & Zamzam, F.
(2021). Designing the Model of Factors Affecting Green Supply
Chain Establishment and Management: A Meta-synthesis Approach
and Strategic Option (SODA) Analysis and Development. The
Journal of Productivity Management, 15(1(56), 265-293. [In Persian]

10.Najafi, T. (2014). Green supply chain management, modern management
of the 21st century. International conference on modern researches in
management and industrial engineering. [In Persian]

9 LAMJ}: dbu (\FeY) S Lv.:éu' ) g dases ((Gldiaz Gy ‘L{"i; V] 7Y d‘ LY Sl

(rir ol Olflls LBl C5 ) e e el 0yl Cw e 53 Ot gl el
NE=AYA (Fr)
DOI: 10.22054/jims.2023.65741.2752

Industrial Management Studies is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License.





