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Purpose: Today, the ever-expanding supply chain of the food industry has made controlling and
turning the slogan "Food Security: From Farm to Table" a difficult task in reality. Blockchain
technology is a new and emerging technology that ensures transparency, traceability, and data security
in the movement of food products from the farm to the table, promises to improve food security in
supply chains, where fraud and counterfeiting have become integrated. Therefore, the use of
blockchain technology in the food supply chain, both now and in the future is an undeniable necessity.
One of the requirements for using any technology is to identify barriers to its progress. The lack of
accurate knowledge of such barriers will not only lead to failure to properly implement this
technology in the food supply chain but will also impose considerable costs on it. Therefore, this
study has been conducted to identify the key barriers to using blockchain technology, and develop a
hierarchical model in the food supply chain.

Design/methodology/approach: To achieve the research objectives, first the most significant barriers
were identified and then by Interpretive Structural Modeling (ISM), a model was proposed to
illustrate the barriers' interrelationships.

Findings: The results indicated internal and legal barriers as the most significant barriers to the use of
blockchain technology in the supply chain of the studied organization. Therefore, to use this
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technology, the main focus of managers should be on removing barriers to lower the levels of the
hierarchical model.

Research limitations/implications: Given the novelty of blockchain technology, particularly in
implementation, it should be mentioned that a relatively good understanding of this technology has
not been formed in Iranian organizations yet, and the use of experts who have a deep knowledge of
this technology has been one of the main limitations of the research. Another limitation was the lack
of access to the supply chain suppliers of the Etka organization. This research was done only based on
the opinion of experts in the central part of the supply chain, although the results can be used in the
supply chain of Etka organization and other similar organizations.

Originality/value: The role and importance of using this technology in the food supply chain of Etka
organization, as the largest organization in the food supply chain of the armed forces, and promoting
food security of the armed forces are not deniable. Since no research has been conducted on this
subject in the country, this study was compiled to identify the main barriers to using this technology
in the food supply chain of the studied organization. This paper also attempted to prioritize the
barriers for possible elimination in the form of a hierarchical model and facilitated the application of
this technology in the food supply chain of the Etka organization.

Keywords: Supply chain, Blockchain technology, Interpretive Structural Modeling (ISM), Etka
organization



VE )L@. JA &L:: Al a)La.o.: AY 69> cQL:La.G} J:Jjj C,u"ﬂ.\.d
(KRS AR L TAVERVA L EENIVR R | SEVARYA DRI PP
http://dx.doi.org/10.22108/jpom.2022.131836.1412

IESN 655k 5SS 4 gl gn (5 ks (5Ll ks 1|

J*I.'L'o @l:..a el 8 oy s

r‘sé\.ﬂéw ‘,;.w ‘Yub‘_;l? r—wu ‘ME&.’.’J JIS‘

rahimi_akr@yahoo.com ol ;! 0,5 « 2il o zmis ol K251 (s g 5 e o dSiSls (e 03 S a5 S5 )
taghizadeh-gh@mut.ac.ir ol ;1 0,45 23l Slo zms o251 lee e 5 o s A ils (g pe 05 S Lkl Y
samira_ma@mut.ac.ir «o ) 0l ¢ il Sl e o821 les el 5 o ks Al oy e 03 S Al b S (g smeitils =Y

B as 50 311l Sl Slad fiS 5 J 28 Aol b e alde mbeo (el 803 0330505 (535S o5l 1ok
b8 (S S el ey s Ao (5 S (eSS (551l 038 S ol 4 1 o
SLEL ol 5 A8 oo a2 0,k U ae e 5l glde DY pame (1S s 3 ) Laesls ol 5 s,
G5 ol sl ol Lo Lol Saiiler cpm w0 e 5 i oS ol el (slse s 45 s el
AU s s S el s a5 ol b s (ol b el s 3 eSO 5k
(Sl ol B33 LIS Ll O s Sy @l lelid (sl a6 S8 DLl S ags de 3l oo
53 Skiza osd g e gl mlo el 8l 3 (6ol nl e luesly 3 ol pepde 4 LS
oS ()5l (S S SIS g el Sa b Gl ol ol ol 83,8 el e OF 5 55 1 ey
Ml cOdn ol s [ seay Sl 0 5 e wlio (el i 53 OF (5l peacder Jike (055 5
o) ot il 5 B WLl ke 8 e 0 (53ludibe Sl 03l b s ol 0d gLl s o 5
Sosld S S wlge n Sege |y G50 Wl mzman 5 Slosle 050 Slse Ga B e OLES 1) Sl s
ot Oz ool 35505 il el S & 8l ol 15 0L gl s sl 65 53 eSO
oSO (6l Sl a4 B AL G ol s et &l il peakedis die oy sk 53 (el ge Sl anas pl 885
53 G Gedsl ol Gaisw (ol w8 S 3 a5 55553 Ol 53 Siba o ¥ s i (5,5l Ol n
el by S 3 1 eSOl sl 6,558, Else S 258 0 SllS 5508 55 e sl IR
e 638 s (o s G a5 30 31) JalS

R B O WS W K P Ne ST R LSS P RN C P P

2423-6950 / © 2022 @@@@ J s oy 5 ’

BY NC ND

This is an open access article under the CC-BY-NC-ND 4.0 License (https://creativecommons.org/licenses/by-nc-nd/4.0/)



https://dx.doi.org/10.22108/jpom.2022.131836.1412
https://creativecommons.org/licenses/by-nc-nd/4.0/

VEO Sle A b ) esled T oy (Olles 5 A5 Cu ke /A

adas -\

Sl 5 e el S B SISl Gl 5 B 55 58S s slag 0 Coanl 5 A
sy 3l L@l asliul ol ploy 6358 o 3leds Gda ol cmeli 5 138 31 by (slaail 3o 51 LT o 5 >3
Sl ol Gl Sl oM SN e 55 5 A8 Al s B S8 a5l s s Wl olis
Y s Bl slazel sl by 5 Sl 5538 mhos (Slas o Sl relae il DY sams (ST O3l
Gk SIS o0 W Olsle opl a8 555 o Al Olasle cpl laabass (p Sage S S 0L rae 4 Wl
3L s Gl Sas 50 e DV s 1 e 55505 S Ol s Sosels 5 S30slES gl
OOl e dan 5Lissm g ste ol SV puamms (2 il ol 0 ies B as 50 515 JalS Al 3 S
SN e slas g o glasiiasls Jl8 il sl gl pls o Ol LS sba,
s B s 50 s s Olesle cul s b T s s adsl slge el b 51 &Y yeases
S g Sl Dl ol el i S e el 0 saeRn B s 55 s eS8 S by
ol Joolss 38 e 03 1 R s s M el W e Ll Ol e slaesl Sl e 5 L0
Sheslial 53 0laslw ol 5 Sy s a5 alde S guame (el 5 a5 sbialy 53 oS K Lol
bl usle ola melil 503, S Jle iy Sodldan OF 53 1y J,xS 5 S pde 538 595 g0 slacd b oles
fl 03,8 it Olaslm cpl el § i3 3 e 5 SIS Sl aabl & ) el 5 ol (s e U3
5 Slemmn man) Sl (555 2 Lol oS Sl Gt s Ul s sl S LS nl by
(YWY ol3 e s

sl e ol B s G b Sl &S Sl jsgbs s L sl S \@%'55@ Sosls
$osls (YN sl 5 o)) S e Ll el 6,05 5 Shas Uil 5o 1y g 38 5500 G5B el
OLSal 4 ol lazel LB 20 5 58 ez 5303 oL G blie 4 SlS ol (5,5L8 G Ol gie 4 Sl
oy (1Y TOLan 5 JeaS) 50 o o 3l 1 S ke Al 5 S o ol 315 Sl ol 3 i ke
(g b0 a8 S LS Ayl sl 1 LT 8L Okl 5 el s o 0L ke g e Y e
Aalp s 6S S Oley ke ke Oloy 53 I 5 5 45550 T Sy b tme Gla S 0 s A5
Sl Sl s 5 e ezl Ras Olej (1 208 55 Ol i s @5 ol SV geame Ol 5 555 5 )5
Gilwoilis Clll 5 S sl S8 LB s Wils e T 51 Oluabl &5 cl ol =l Ok 2is
(Y Tl 5 K8) 5,15 o jon 4 (53l 1l 45 355 el b3 s

s by e mlos oisn 5 Gt a0l s (SO ks a5 L sla Sy 4 S
5 Ol 6 S5S a5 bl 4l SV paame i 1 55 53 OSUSS el 28 W ol
CHLS 5 5 S Bl @ s Dok 8 2l mle el S 53 Sl el S S 4 3 Al (S s
Ll B s alies Oy x5 5550 Glaansa G o w mllsn al w85 sl 03,080 5 Ll 3
S B3 e T 85 sl 36 5 wilge lalid Ol 1y ol cnl 53 08 i G olots 35 oo s

L;ug;__{f)\b&u.oewwﬂuZJ,:;UJ‘)&;ijjtscubd)juw\&ﬁwuﬁmdbb cc‘}au_i‘ce)



AV 0 5 oy S1/ (i e i § o5 55 SNy (55518 § 5S4 Elgn (6 e (555 Jiko K1

lics Oy el s 53 (555l nl S e Comal 5 2 4 a5 LS e O a0
i il LBl 5 G 5iS mls Lo glie Y paams 3 el DLl 2 5 8550 1ST1 O3l
b G (Dl oo 5 plasil a5 508 3 dis (pl 5 GRS OSU Al 4 a5 L g sl Slas
S Ol pl (e mls el 6y 3 6ol (pl 5S4 S5 i bl mlse bl ) shieny
5l S Lasl L_@;T@t, Slr 55 s @l ol o sl ool ppaladar dite G LJB s B s ls 530 5 ol 0
o= ol f S g LSS Olosl ol N goames (el 6,3 55 1y (g5l opl (6,805 w0 b o]
Dloslw i mlio el & 53 oSO (55518 (58554 wlge (Al idas oo ol Ul 53 4 253,
Sl 680 wlsn ol o ol pads il (O 5SS (ST
DL iy Sligies 5 6k sla rasy caedie 53 O Coal 5 g5 5 i Oly Sl oy dllio ol 3
e G oLl 5 A e 3 ey 0 1 O (1S58 wlse 5 Las SIS (oSOl (5l s
L odidigoslpmenr glaesls e sl 0 b OF plomil Al 3 5 Gaiows (550570 (niby Sl 1 2
Sl e pbeoleiy 5 Latussdoms 5 odd Comy 50 il )50 5 odd Lo 5 &1 Laaly o3V sla 3

el 0 &I ST Sl

ety Olados 5 6 B G fagn s Y
@A mls ol & i 55 O las S,18 5 eSS (5558 ) -Y

) s Sla et b 0T sl el 55158 5 Dol s 68 ST S e (55l
SIS me G iiS el o 3 5 5l o) as sliael Aan Ol s (ol 1 0o 153 DMl oS
Lo cediiocs Oledbl o) iws 5 Gl OGl (5,0 50, 5l aslinal b 5 355 o axiliS S1 2l 4 ol
Sye el Gaddals 5 o6 S e b VI ool &3 (Y18 COLSn 5 sl g 5eSID) Sl S
53 WV gz ol alS by e Sl 55K s 5 el Sl S ol e ol
(b mloo 3 sdaad 5 GV slass s ¢35 leay (YHIY JOLan 5 o) ol 03y e slaole
el 35 Y e il (6 bos 28 55 5 el s b s VIS Ol 65K 5 2bos &0k
(YY e O Ka 5 K3)

SIS G e oS 5 51 1AE 45 ol anl hl5l les 5 oldE slee s cOE Sler s 65 0l
Silw sl (Y TSl 5 KD 3ls 3L Cambom olde slge CokS 5 asl Jad (ol ol S o b
s Sl ol (S e sl 1 s J 5 55 SO 4 sl slazel 4y 5L« bE slpe el 8
slazel Lol 6l Sime slaslpl 51 oSG (T C o s L) Cdls (6 iy a5 L oldE sl
A U me ol pts el ol Sl S an Sl Culez 5 10 bl el 4 e S e
ot Lo by 0l (I o ol (Sae s (glkly Slaptona b RIS 52 e sl 4 o3k
(VoY a3l 5 o)) A3l ealinal Ll LacS i Kos (sl ol Sae J s olss (pman o

O558] s 4y QL&L&SM.le&LﬁQYWLUJLA)saJ&W;\y'ci)l:jc;»&:,wib



VEO e A b ) osles T oy (Olles 5 A5 Cu e JAY

Lib oS Ll JKe SERS 5l 5 0l e 54 (Y pams Wi (6,50 5 L 2S5 olad 51 IS (6 g
i 5 Jgamme CkS Ol (ol SN e 5B g ol ) L el 6y JS 0 SN
Sy s e by oMbl 355 dile SISKie (Y014 &l 5 dha) 358 e el 5y s LS
sl el ol I sl Sl e e Sl 50 T el e e slaesls
GAIS Gluial S (glas Sary tdas o OLES Sl0e slge el 6y (slad 3 |y Jlimas J s ccpaS
o5l il el 5 3,108 e i Sy 2S48 (CakS (St e (8 Ollansl Se el 6
S OF b G eSOl (S5l pn Slaai 51 S (TN 0L 5 i) 355 0 bl
il O 1 stdo 3 ledibl s Sledbl b S 5l 035531 b Gl i 0l Ol )8 s ool 3 oS
s 1 slazel 5 S cdlind (oo b ol 515 S e pee |y S0 lae Sl 5 Lo el ol Ll
|y Jgams DAL Ol 55 o oSSl (55l S LYy 815 Sl s8) das o il &Yy
ap Ol 3 s ah o e sdle bl 5 Gl 045 Jioms 58 <3 1 3lse el § s IS
S i Sledbl wil g 0 Qa6 5 5 o0 e S e 1y el g Laesly (65K 51 L50 Of et (delS 2
o (TeY e TOblSn 5 SOLY) aims 0l STy Ll i o S s Nosks Cews 4 DY geams Ol
S g 5 0l ialS el 0T S50 5 35l e mles el & i 3 3L Sl s
i 5 sla) A e SaS byl b sl 5 551 NS slacdles el 4 5 3 g e e 1T
S peems G2 1 (6t DD QNS pms (A3L mis ol slge W5 Ly, Cudlid ax s (Y0
o pmmany |y La S 5 ias sdalie Ol eSS (655l dls dialy 0L olde sl ge 5L 55 wlded s
AS A Ul e 5L (L s 5 s b G e el (sl s e 13 OIS Sl s ST s Olasen
s (TeY e O 5 S is) el oy S5 555lES oS 1 Side Jpeas il ey
Sy i oy se ladll) dea 9550 e 03 ol e G s e ST 5 Sledbl sl 4K
o3l Sl sl AT a0l yaie Olas ol 3 35100 555 OF 03, S8 s b S sl 2l ol
fy sy edizys (TQRCOR) U8 1 1) 555 058 Ol e ol IS et god sl 830 il 5t 3 g oSO
(S s 51 Sl ealiil Ol 5 ) s GBI Ly S le s oy 3 35 50 S
&S S Ol gr g gemass (1Y) O 5 5) S sdalie | iS5 Samse 5 O el
(s mlos 53 B 51 6,8 sl (plis sl el Gl e 5 4 e 5l (G5sLES Lg)y eis
S5l Slaca e 5 s S8 alesm 3l VL Olabl b gl slge & alits 5 Fa e b SBlalas 5 ol
Ll gl @t..p UMLJ 82 3 eSOl
i S Qloan s e 0L ST Olojle 53 glie mls el & i 51 1 Siled oled ) IS
Sge Ol (Sl 5 ($300LES SV paame 315 i3 5w S (el e ler o onl o
a5 LSOl Olojle slacudle 55 Lo 5 Ll 51 (63L5 Sioy 45 0,8 o D3 a5 i Ll s glad )
B s e SN s Sl e 5 55 i 8 e 55 00l e 4 DB Sl s 5l o el sl
S5 Sty 5 edddd 5 DY pame 4S50 e A 5 Ol (5o e W 5 bk 5 Ladils S



AT/ 01 5 oy SV i e il 6 o5 55 oSNy (55518 65 S 4 Elgn (6 s (555 Jiko K1

¢de;J}—*z’gﬁ_‘@)j)f:‘sg}sch“);6‘°ﬂ>”)(.§u°&;’jﬁjlffw‘jﬁm¢sf; Lj‘lﬁ\ub)u
ucjjbﬁyjil:)av.ab 1Y sgdm 5 ST gel&as b 3 1) K1 Oleslu 5 950 &Y goames JAY 350> b
Q)j_\ast_gb L;i"’\—‘; CJYWQCA_«\ wuo@j}e JAL;A OJ:.?U.J. pl.@.a-éa.ﬂ.,\jda@)}? LAaK.:«)J}j
cl_<5| QLAJL_M: J)} LSJ':'S‘): QYWJ{OJW QLA)L..u uﬁ‘&lﬁoKﬁZ}f MLM)&J}}M‘QQMMW

S o e 355 Gaelliy b 3wl ot 1 | SISl ol DS 5 Y pamme 5

OV s SSA] $

Sl 5 sousles
1ol 555+

\_
-

\_

s glacs, s
S eSS
SousliS Y yamms

oo pels

J

Sty 5 A
Ny s
5 N il
e Sl
s by
Oloslw i lises
23 eddm s (ST

2515 o

—

SR VN
5 LSS ol
GlaelS s, 5
ol Sle s
s 5 ol
53 Ll 5

355

—

Glanls )8 Lau g
5os 5 51 ol
S5 sl
13 5piS sls
a2 3
53 LSSl (glo iy
Ao 5 oseS el e
Slas s oSS

51 Objle (o8 gloo ool 6oy 3 Sl plad — IS

Fig. 1- Schematic view of the food industry supply chain of Etka organization.
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Tablel- Barriers to the use of blockchain technology, identified from previous research reviews
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Table 2- The position of the present study among previous researches
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Table 3- Demographic characteristics of experts in the second phase of research (fuzzy screening)
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Table 4- Demographic characteristics of experts in the third phase of research (ISM)
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Table 5- Likert spectrum
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Table 6- Expertise Results to Determine Barriers to the Food Industry Supply Chain of Etka Organization (Fuzzy Screening)
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Table 7- Barriers to supply chain blockchain technology resulting from the fuzzy screening stage
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Table 8- MATLAB software output for leveling barriers to blockchain technology
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Fig. 4- Influence and Dependency Analysis Chart (MicMac)
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clc;

clear;

close all;

Data=xlsread ('Data.xlsx', 'sheetl')
initialmatrix=Data;

e Boolean
function [T, P]=Booleanproduction (a)
[n,~]=size(a);

a=eye (n) +a;

a(a~=0)=1;

F=cell (n);

F{l}=a;

D=a;

for i=2:n
D=D"1i;
D(D~=0)=1;
F{i}=D;

if F{i}==F{i-1}
break

end

end

T=zeros (n) ;
for j=1:1


https://doi.org/10.1109/TEM.2021.3053359

VoY OLISan 5 oy ST/ a8 qalas el 62053 53 SN (6558 (55,5 150 (e (5,b5 L Joks

T=F{7j}+T;
end

T=T+eye (n) ;
T(T~=0)=1;
P=i;
End
S Levelling
function level=ISMLevels (a)
[n,~]=size(a);
aa=l:n;
counter=1;
level={};
while isequal(a,[])== 0
[n,~]=size(a);
[r,s,~]=find(a);

enter={n};
exit={n};
same={n};
c=[1;

for i=1:n
enter{il=r(s==1i);
exit{i}=s(r==1);
same{i}=intersect (enter{i},exit{i});

if isequal(exit{i}, same{i})==true
c=[c i];
end
end
a(:,c)=I[1;
a(c,:)=I[1;

level{counter}=aa(c);
counter=counter+1;
aa(c)=I[1;
end
end

Finalmatrix=Booleanproduction (initialmatrix) ;
G=Data-Finalmatrix

7 MICMAC

effect=sum(FinalMatrix,2);
dependence=sum(FinalMatrix, 1) ;
MICMAC=[dependence' effect];
clear effect dependence
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