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Introduction

There is no doubt that the Covid-19 pandemic has had numerous adverse impacts on every aspect of human
existence. In times of crises like epidemics throughout history, ensuring a sufficient food supply has always been a
crucial concern. Given that the agricultural sector plays a vital role in the food supply chain and maintaining
sustainability in this sector is essential for food security, this study aims to identify and prioritize the factors that
influence the sustainability of the agricultural supply chain, specifically focusing on the wheat crop, during and after
the Corona era.

Materials and Methods

Based on the research background, the factors that impact the sustainability of the agricultural supply chain were
determined. In the agricultural sector, like previous studies on supply chain sustainability, the study focused on the
three dimensions of sustainability: economic, social, and environmental. However, experts suggest that the study is
more centered on these three dimensions, which are particularly significant in the agricultural industry. By utilizing
the Fuzzy Delphi method, 28 sub-criteria related to these hidden sustainability variables were identified. The Fuzzy
DEMATEL method was then employed to examine cause-and-effect relationships and the interaction between criteria.
Finally, the Fuzzy method was used to determine the degree of importance and weight of these criteria.

Results and Discussion

To achieve sustainable agriculture, research centers should prioritize the necessary research in this field, as
highlighted by Sharghi et al. (2010). Farmers who possess more information about sustainability have been found to
have more sustainable farms, confirming a direct correlation between these two factors (Afrous & Abdollahzadeh,
2011). The outcomes of the present study align with previous research, demonstrating that the level of attention given
by research organizations to required research on sustainability is the most influential criterion within the causal group
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of sustainable procurement with a weight of 3.34, it holds the highest importance in the ranking according to the
SWARA method. Updating and sharing information in DEMATEL's method has the fourth highest impact on other
factors in the cause-and-effect group. However, in the SWARA's method was found to be the second most important
factor, with a weight of 0.2403. Another study confirmed that the three main limitations of sustainable wheat
production are the farmers' limited knowledge, lack of approved and resistant seeds, and inadequate management
systems, especially for weeds. The use of local suppliers, specifically utilizing stored seeds from farmers, can lead to
the spread of diseases and an increase in weed populations (Husenov et al., 2017). The proliferation of weeds leads to
the squandering of production resources and a decrease in production levels. The most impactful factor for the
sustainability of the wheat supply chain, as determined by the causal group, is the requirement of collaborating with
an 1SO-certified supplier. This criterion holds a significant weight of 0.4915 and is essential for achieving sustainable
supply and design. Recognizing the significance of this criterion is crucial to enhance production and mitigate the risk
of potential diseases. However, farmers, due to the expensive cost of modified seeds, resort to utilizing seeds from
their previous crop. Based on the Fuzzy DEMATEL method, water consumption management ranked fifth among the
criteria that influence other criteria. However, according to the Fuzzy SWARA method, it ranked second with a weight
of 0.251. With water resources being scarce in the region, it is crucial to use water efficiently and prevent wastage, as
this will positively impact productdid not support the significance of stopping gray marketing of products. According
to experts, this study determined that the most effective criteria for the causal group in stabilizing the agricultural
supply chain of wheat products during the Covid-19 era is to stop gray marketing. This criterion received the highest
degree of importance, with a weight of 0.4469, in the dimension of sustainable distribution.

Imports decreased because of the restrictions and quarantine measures, which led to a shortage of seeds for crops
like wheat that relied on imports. Social distancing measures also caused a shortage of labor in agriculture, leading to
a significant reduction in farming activities. By focusing on supply and sustainable design during epidemics and crises,
there is an ability increased to manage the supply chain and positively impact other aspects of production
sustainability.

Conclusion

Based on the results obtained, increasing farmers' awareness, and utilizing approved seeds can prevent resource
wastage and enhance the stability of the supply chain. Additionally, reducing gray market activities can contribute to
the supply chain's stability and ultimately enhance food security. Effective management of water consumption is also
crucial for ensuring the sustainability of the supply chain, particularly due to the water scarcity crisis in the region.
Enhancing the stability of the supply chain not only facilitates resilience during crises like Covid-19 but also promotes
self-sufficiency in producing agricultural products essential for Iranian households, including wheat, which is a
fundamental necessity.
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Table 1- Sustainability criteria in the supply chain

Syl bl Solul s)lre 5
Sub-criteria of sustainability Dimensions of sustainability

ol 055 Gl (lolis
Identification of supply chain risks
ML L daly )3 5L 3550 Oliiios & Slidios glaglejls 4> g
The attention of research organizations to the research needed in relation to
sustainability
By slecaglyl 2 33508
Focus on competitive priorities
Pl 3 sl (aecuny j lel sl
Create environmental requirements for purchasing items
SleMbl 6,iES 13l 5 Sloyjon
Update and share information
e sy 9 S5l l (g0 ya0b
Strategic and long-term planning
N oMo g gyl Loyl ys
Work safety and health conditions
0L el 03505 € e e > g slacoles g bacuslw
Government policies and support for sustainable supply chain management

RN IRy
Sustainable procurement

Lol @i 5 5 bl | (28T 5 S el L jats Ll
Continuous communication with suppliers and knowledge of their production and
distribution conditions
Identification of alternative suppliers
dalipalgS )l 0138 (pali b (5,Se 1ISO
Cooperation with ISO certified supplier
Ol adgl dlge (ol
Identification of alternative raw materials
Mk (6jysliS )3 e oSl 4l
Presenting modern models in sustainable agriculture
. SEALS fyaals 5l oolil
Sl Bk g ol L;LlJD;nL(j:] IocaT:up)pliers

Sustainable supply and design o5l (5l

Mechanization upgrade
Cuangjlae b 55l sladgS 1 oolazwl
Use of environmentally friendly fertilizers
Water consumption management
Ol CisS oy
Water quality check
Spdcilasl
Flexibility
Participation and management of human resources

o (SMd
U ) Green packaging
b oo (58 o35 § ol
Stable distribution Use of local distributors
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Reducing costs and optimizing transportation

Oty g hlsl J& 5 Joo s

Emergency and backup transportation system

JJ)I.)&)) ‘)W)MQMIJ}A&SJQ&)BJ&&L&9)‘ odlaiw!
Using means of transportation that cause the least damage to the environment

N gazo 5 St o)l Sy

Stopping the gray marketing of products

W slad g )bl glad o pae

Management of warehouse space and workspace

S22 90 S pe
Inventory management

Source: Research findings
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Table 2- Verbal variables and their equivalent triangular
fuzzy numbers
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Verbal term Fuzzy value
356 g (0< 0< 0.25)
No effect
oS ks b (0<0.25¢0.5)
Very little impact
oS it (0.75 «0.5¢ 0.25)
Low impact
sbj b (10.75¢0.5)
High impact
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Very high impact

S |y ) e LU () s ilo loxyl 1 pys plE
o

Uiyl A Cas (B p3) 08 1S meenss K oliws S (5,8

Oypods Ko o daly o ple & A 8l S0 ol

~p
g . . (p=12,..k)

oS oo a5 (V) daaly Bollae (o0l (sl s yilo
. le7e.ezk
I=—" (v)
oaple my o Ui 1y il 656 dlael pen Kos @ &8

3o (F) dlady sollas 6li5lo Z (6306 ppitane ala 4l

0 Zyp - Ziy
.|z 0o - Zz
=l U "
Zny Zpy e 0



VEo¥ jle o) ojlod A Al (55,9bi arwgi g olasdl a4y pis )

29 g0 485

g 95 53 (o (5518 Slas! 4y (oW Olyle oo =Y Jgu
Table 6- Converting verbal expressions to triangular
fuzzy numbers in SWARA method
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Verbal term Triangular fuzzy
numbers
Ol Cga (1)
Equal importance
3508 Lo Can (2/3¢ 1 3/2)
Relatively less importance
oS Coponl (3/2¢ 2/1¢ 5/2)
Less important
Much less importance
yioS lillao coonl (7/2¢ 411 9/2)

Absolutely less importance
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Table 2- Pattern of causal relationships of sustainability dimensions

ol ala!

) ) D R D+R D-R
Symbol Dimensions
Ci . Sl )l 2.3894 3.0412 5.4306 -0.6518
Sustainable procurement
Sl Ak oy ol
C2 Sustainable supp|y and 5.4485 2.049 7.4975 3.3995
design
Cs b iy 10595 3.8072 4.8667 -2.7477
Stable distribution
Source: Research findings .50 glaaibl :xe
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Figure 2- Causal diagram of stable dimensions
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Table 5- The pattern of causal relationships of sustainable procurement criteria

Sl s D R D+R DR
Symbol Criterion
C1 0l 0:25) slaSn) (g lulid 2.8915  3.3550 6.2465 -0.4635

Identification of supply chain risks

Ml by 55 5l 590 liiod 4 Sl sl lojls 4o
C2 The attention of research organizations to the research 33445 28281 6.1726  0.5164

needed in relation to sustainability
Focus on competitive priorities
Ce Ml 3 5 el astecans j Slol sl

3.1031  2.6940 5.7971  0.4091

2.8957 45727 7.4684 -1.6770

Create environmental requirements for purchasing items

Cs Update and share information
c o aily 5 Sl gyl

° Strategic and long-term planning
c, N oM g (el Loyl ys

Work safety and health conditions

oMl ISl 5 e

3.1349 27701 5.9050  0.3647

3.0209 28117 5.8325  0.2092

3.1113  3.0691 6.1804  0.0422

b u,.nb 020} Copde C 5 gd sacoles g sl
Cs Government policies and support for sustainable supply 3.0411 24422 54833  0.5989

chain management

Source: Research findings
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Table 6- The model of causal relationships of supply criteria and sustainable design

dlos

Sl

. D R D+R D-R
Symbol Criterion
b o @255 9 35 bl ) (T g JEAS (ali b jataws bL3)|
Ci Continuous communication with suppliers and knowledge of 4.5714 1.6377 6.2091 2.9336
their production and distribution conditions
Cz oSl QXS0 pluld 41987 45095 8.7082 -0.3108
Identification of alternative suppliers
Cs AebialsS Gl oxS el e 1SO 47792 37799 85591  0.9993
Cooperation with ISO certified supplier
Cs o osbadlle glls 44664 36763 81427  0.7901
Identification of alternative raw materials
Cs b il 2 e gl Al 41143 153461  19.4604  -10.937
Presenting modern models in sustainable agriculture
Ce st (528 el o2 44001 30569  7.4660  1.3522
Using local suppliers
Cr Ol 1) 41675 48089 89764  -0.6414
Mechanization upgrade
Cs Setjlaa b B3l cslaogs gl oaliia] 42871 44680 87551  -0.1809
Use of environmentally friendly fertilizers
Co ol Bpae Copie 46207 31715 7.7922 1.4492
Water consumption management
ol S
4.3600 1.9866 6.3467 2.3734
Co Water quality check
Cu ‘5)')"\":"9_“?*;' 4.5434 3.2516 7.7950 1.2918
Flexibility
Cu o Sdlabecapie g oSl 43756 32008 75758 11753
Participation and management of human resources
Source: Research findings .o (laaisl 1o
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Table 7- Pattern of causal relationships of stable distribution criteria
S s D R D+R D-R
Symbol Criterion
C1 Bl d“\‘%‘*‘*‘%_ 3.1579 2.8491 6.0071 0.3088
Green packaging
C2 b S iyt J olis 4.3343 3.5610 7.8953 0.7733
Use of local distributors
Cs S de ileta g aje 8 4.0843 41838 8.2681 -0.0995
Reducing costs and optimizing transportation
Cs ol 5 bl B 5 Jo ot 38864 59801  9.8665 -2.0937
Emergency and backup transportation system
Jv‘)l)@)DI)M_)JG.W‘UWJTO))A&S&L;[EJ}J&JJLJ})‘EJL‘L.»JI
Cs Using means of transportation that cause the least damageto ~ 4.2643 3.1874 7.4517 1.0769
the environment
Cs Vyare 25 Al By 44238 40717 84955 0.3521
Stopping the gray marketing of products
Cr 8 (slad p il sl o e 4.1749 5.6439 9.8188 -1.4690
Management of warehouse space and workspace
Cs 297y e 4.4067 3.2557 7.6624 1.1510

Inventory management

Source: Research findings — s.i>s slaasl :aie
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Table 8- Cause and effect criteria

(Jgtao) 2y yl (sl Lome () 138 50 o Jlne
Effect criteria’s Cause criteria’s

alx!
Dimensions

(1) b b5l
Sustainable procurement
(3) Jub wse
Stable distribution

(2) Ik b 5 el
Sustainable supply and design

Sl O sy
sustainable procurement

(7) 5 coods 5 o) Loy
Work safety and health conditions
(2) olub by 3 5L 5y90 Cliios 4 Sl slaglojl 4245
The attention of research organizations to the research needed in
relation to sustainability
(8) oMbl (£)is Szl g (s
Update and share information
(6) o sl 5 Syl (53,40l
Strategic and long-term planning
(8) b ool 0555 Cu o gz s slaculos g bl
Government policies and support for sustainable supply chain
management

(3) 18y slacq sl 2 5550
Focus on competitive priorities

(4) $361 35 oy asmocun; Sl b
Create environmental requirements for purchasing items

(1) ool 00855 sy (bl
Identification of supply chain risks

Sl (Phb g ol any
Sustainable supply and design

(3) 1SO aslilss (slls 018 uoli b (5o
(B) Sl (65y9lsS 53 phe (slagSl 1) Cooperation with 1SO certified supplier
Presenting modern models in sustainable agriculture (4) 5e55ls adgl dlge lolis
Identification of alternative raw materials
(11) g pilasl
(7) oyl 5580 (sl )| Flexibility
Mechanization upgrade (9) o Gpas oo
Water consumption management
Participation and management of human resources
(6) Lbxo BAiS (yuals 51 o3lil
Using local suppliers
(10) T S ooy
(2) o3l S s ol 1) b s o4 lete*r ?ualg%/ Chelscglis b L et b3
Identification of alternative suppliers (1) ool g5 35 Ly Sl (25T 5 S el L pase L)
Continuous communication with suppliers and knowledge of their
production and distribution conditions

(8) cunsjlao b 5 jles (slodsS 1 onlizl
Use of environmentally friendly fertilizers

Sl @i
Stable distribution

(6) &Y gammo (S L)L by
(4) ol g s)hasl J& 5 Joo iansms Stopping the gray marketing of products
Emergency and backup transportation system (2) oo (BaS 0555 51 oalizl
Use of local distributors
(8) o290 copre
o g Inventory management
(7) S slad g 5Ll sbad o oo R . [ Aol
Management of warehouse space and workspace (B) 35> (2 31y Comjlaee & ol (505 & 5 5 Joo obug 3l oslial
Using means of transportation that cause the least damage to the
environment
() Ui g Joo (gilusine 5 i ShalS (1) 5o szt
Reducing costs and optimizing transportation Green packaging

Source: Research findings s> slaasl :xe

5 plogl o lxe s (Joleo 5 (e 09,5 93 4 oluly Jolos A Jga> sillas
2o b Jole pa Jolad ljee ol - Joloe ol (gutras; 8as



VO o)l Jess 5,505 b (65)9baS crmoli 070253 65l 32 S50 Jolge uiucu glgl 5 (o2l oyl Son 5 (il )l

Sl sl ybre 059 -8 Jgoe
Table 9- The weight of sustainability criteria

el
Dimensions

b &9 Sl (b g ol Sl ol
Stable distribution Sustainable supply and design Sustainable procurement
0.163 0.534 0.302 Wij
Wi S 25 Wi Sl 25 Wi Sl 25
Sub-criterion Sub-criterion Sub-criterion
dolinleS (ol :;MO{WL L s, liios 4y Slidios slalojl g
0.4915 A
Y gaso 5 S B blil b Cooperation with 1ISO bl fhfl) 2 k250
04469  Stopping the gray marketing certified supplier 0.4846 The attention of research
of products o Gy o organizations to the research
0.2514 Water consumption neeglejgt;?n;et)lﬁtil[on o
management y
2T 5 SIS ol L jatane bl
ol @is s Mg Laslyd | SleMbl g S Snsl g (o
0.251 P97 Cape 01251  Continuous communication  (.2403 Update and share
Inventory management with suppliers and knowledge information
of their production and
distribution conditions
. K cwod g ) oyl
HEALS 2595 ) olazl yolas) ‘ I A
0.1252 e S5 0.0642 SR 0.1197 Work safety and health
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