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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
asignificant 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

BT Solul s)lre ;5
Sub-criteria of sustainability Dimensions of sustainability

Ol 055 Gl (lolis
Identification of supply chain risks
Sl b a5 55 590 Cliiod 4 Slidios slalojls 4r g
The attention of research organizations to the research needed in relation to
sustainability
By syl 35 50
Focus on competitive priorities
Pl 5 el e Ll sl
Create environmental requirements for purchasing items
Update and share information
e wily 9 S5l (g3 540l
Strategic and long-term planning
W oMl g (gl Lol
Work safety and health conditions
0L el 03505 € e cae > gy slacoles 5 sl
Government policies and support for sustainable supply chain management

Sl ol )l
Sustainable procurement

ool @i 5 g Ll 5l (8T 5 SIS el L jats Ll
Continuous communication with suppliers and knowledge of their production and
distribution conditions
Ol GERS el Ll
Identification of alternative suppliers
4alipls gyl 08 el b (5,0 1ISO
Cooperation with ISO certified supplier
Ol adgl dlge (oLl
Identification of alternative raw materials
Ml (65,5l ) e slasSl il
Presenting modern models in sustainable agriculture
LS ulf,\.«..fdml; 51 eolaul
Using local suppliers
Ol 35 5|
Mechanization upgrade
o jlaze b 5l (glasgS il elatl
Use of environmentally friendly fertilizers
Ol Gpns o pie
Water consumption management
o S gy
Water quality check
S pdycillasil
Flexibility
Sl @lie Co e g eS8 )lie
Participation and management of human resources

Ml b g ol
Sustainable supply and design

o (SAd
Il e Gree/n pack?gmg.
Stab)Ie Zj;str“i)bution e O‘Sw@%y }-‘ -
Use of local distributors
JB g Jo> ilwting g aija ials
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Reducing costs and optimizing transportation
Olstdy 5 bl S8 5 Joo e
Emergency and backup transportation system
JJ)IJ@))I)W)MQMIJ)AJJLAng&JJL»9)‘ odlatw!
Using means of transportation that cause the least damage to the environment
SY oo (58 bk By
Stopping the gray marketing of products
8 slad gLl glab ey pae
Management of warehouse space and workspace
(S92 90 G pde
Inventory management
Source: Research findings s> glaasl :xe
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Table 2- Verbal variables and their equivalent triangular

Do oo fuzzy numbers
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Table 6- Converting verbal expressions to triangular
fuzzy numbers in SWARA method
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Equal importance
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Table 2- Pattern of causal relationships of sustainability dimensions

3o 3l

) ) D R D+R D-R
Symbol Dimensions
C1 . a5l 2.3894 3.0412 5.4306 -0.6518
Sustainable procurement
Ik (Bhb g el
C2 Sustainable supply and 5.4485 2.049 7.4975 3.3995
design
Cs ek @i 10595 3.8072 4.8667 -2.7477
Stable distribution
Source: Research findings s> glaasl :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

o s D R  D+R D-R
Symbol Criterion
Ci 00 0275) oK) Lulid 2.8915 3.3550 6.2465  -0.4635
Identification of supply chain risks
S by 3 56 590 Glaing 4 Jlidos la lojls 424
Cz The attention of research organizations to the research 33445 28281 6.1726  0.5164
needed in relation to sustainability
Cs s dlﬁ%’%} s )5)4» . 3.1031 2.6940 5.7971 0.4091
Focus on competitive priorities
Ml w3 sl Jarocin j clolJl sl
Cs P sl amocuns Sl bl 2.8957 45727 7.4684  -1.6770
Create environmental requirements for purchasing items
OleMbl ¢ A5 ST il 5 Sy
Cs SN S 31349 27701 59050  0.3647
Update and share information
Cs e 5 Pl sl 30209 28117 58325  0.2092
Strategic and long-term planning
Co . I Y
Cr 8 el s el b 31113  3.0691 6.1804  0.0422
Work safety and health conditions
0L eli 0,505 € e ey gy slacoles 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

o

. D R D+R D-R
Symbol Criterion
b o] @i 5 g bl J) T 5 QBUS (ab L jetns bl
C1 Continuous communication with suppliers and knowledge of 4.5714 1.6377 6.2091 2.9336
their production and distribution conditions
Ce oSl BRSOl b 41987  4.5095 8.7082  -0.3108
Identification of alternative suppliers
Cs asbalsS (gl 05 el 5 an 1SO 47792 3.7799 85591  0.9993
Cooperation with ISO certified supplier
Cs okl el gLl _ 4.4664 3.6763 8.1427 0.7901
Identification of alternative raw materials
Cs kil 2 e lagSl Sl 41143 153461  19.4604  -10.937
Presenting modern models in sustainable agriculture
Ce oben S (el 5l ooli 44091 30569 74660  1.3522
Using local suppliers
cr Ol e S5 41675 48089 89764  -0.6414
Mechanization upgrade
Cs Soijlaa 3k (slasgs jloslica] 42871 4.4680 87551  -0.1809
Use of envwonrpentally friendly fertilizers
Co ol Spae copia 46207  3.1715 7.7922 1.4492
Water consumption management
C T e 4.3600 1.9866 6.3467 2.3734
10 Water quality check
Cu ‘5)"*:“'9.”?’3' 4.5434 3.2516 7.7950 1.2918
Flexibility
Cu o Sedabecapie g Sl 43756 32008 75758 11753
Participation and management of human resources
Source: Research findings — s.>s (claasl :ae
el &5s5 sl ybre e uly) o - S
Table 7- Pattern of causal relationships of stable distribution criteria
o S D R D+R D-R
Symbol Criterion
C1 Bl d“\‘%‘*‘*‘%_ 3.1579 2.8491 6.0071 0.3088
Green packaging
S5 595 31 o3lizl
Cz e B iyl 4.3343 3.5610 7.8953 0.7733
Use of local distributors
Cs B Je floting s e 2 4.0843 4.1838 8.2681 -0.0995
Reducing costs and optimizing transportation
Cs olaidy g ksl J5 5 Jo - 3.8864 5.9801 9.8665 -2.0937
Emergency and backup transportation system
Cs Using means of transportation that cause the least damageto ~ 4.2643 3.1874 7.4517 1.0769
the environment
Cs paze 25 2l By 44238 40717 84955 0.3521
Stopping the gray marketing of products
Cr 8 sbad y )l slsd e 4.1749 5.6439 9.8188 -1.4690
Management of warehouse space and workspace
Cs 29y e 4.4067 3.2557 7.6624 1.1510

Inventory management

Source: Research findings s> (laasl :xe
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Table 8- Cause and effect criteria

(oheo) 2y, (1o, luno (ste) 135,50 (sl Jlomo
Effect criteria’s Cause criteria’s

dle!
Dimensions

(1) b <5l
Sustainable procurement
(3) b @iy
Stable distribution

(@) Juk 2l g el
Sustainable supply and design

Il S s
sustainable procurement

(7) )5 coodls g i) sl
Work safety and health conditions
(2) ylnb b dlally 55 53 390 Cliios & Sliss slagylojls 4245
The attention of research organizations to the research needed in
relation to sustainability
(5) oMbl (5,581,281 5 s
Update and share information
(6) o sl 5 Syl (530500
Strategic and long-term planning
(8) b ool 03555 Cu o gz g slaculos g el
Government policies and support for sustainable supply chain
management
(3) 1) slacagsl 3805
Focus on competitive priorities

(8) P81 135 (sl amocas S5 sos
Create environmental requirements for purchasing items

(1) 0ol 00855 oSy (i
Identification of supply chain risks

Mzl b g el axs
Sustainable supply and design

(3) 1SO asliunlss (gls 018 uoli b (6o

(5) Sk (55:9L88 )3 (ke (slagSl | Cooperation with 1SO certified supplier
Presenting modern models in sustainable agriculture (4) opils adgldlge olulis
Identification of alternative raw materials
(11) o pilasl
(7) polslSe slas)| Flexibility
Mechanization upgrade (9) &l Gpas copte

Water consumption management
(12) ol e Cpto 9 8 Lo
Participation and management of human resources
(6) LA}:A Olf.\;;fwl}' )\ odlaswl
Using local suppliers
(10) o oS gy

e Crne . Water quality check
2) il A el slels p p .
(2) el 5 0l ploled (1) gl @i 5 Mg by 51 21T 5 508 i b jatns b))
Identification of alternative suppliers . T ; - .
Continuous communication with suppliers and knowledge of their
production and distribution conditions

(8) cunsjlazo b 55l (slodeS” 1 onliz!
Use of environmentally friendly fertilizers

Sl &g am
Stable distribution

(6) ©Ygame g ymSB Jb,l5L sy
(4) Sledy 9 sl JB 5 Joo e Stopping the gray marketing of products
Emergency and backup transportation system (2) oo EaS 0555 51 onliz]
Use of local distributors
(8) o290 e
() 5 sl g ol (glisb i . Inventory ‘management“. .
Management of warehouse space and workspace (5)_ Bl (2 3y e jlame & _‘"‘3‘“‘ 0255 &5 B 5 o> Jobg Jl oslis
Using means of transportation that cause the least damage to the
environment
(3) Jb5 5 Jo> csiloainge 5 4izjp ilS () oo sttt
Reducing costs and optimizing transportation Green packaging

Source: Research findings s> (laasl :xe
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Table 9- The weight of sustainability criteria

ale!
Dimensions
Il &9 Il (2lib g el Il ol
Stable distribution Sustainable supply and design Sustainable procurement
0.163 0.534 0.302 Wj
Wi Jbxe 523 Wi S 52 Wi Sbxe 2
Sub-criterion Sub-criterion Sub-criterion
dolinleS (ol :J;éwb L s, iy a4y ligios clolojles dags
0.4915 . . iy
Y game 5ytaSl bl by Cooperation with 1SO ol b el 3 5 350
0.4469 Stopping the gray marketing certified supplier 0.4846 The.attejntlon of research
of products T Gyas g e organizations to the research
0.2514 Water consumption needed in relation to
management sustainability
2T 5 58 i b petne bl
bl @js s g Laslya ;) SleMol gyl ST il g (Slo)jgrn
0.251 S9rge Sope 0.1251  Continuous communication  0.2403 Update and share
Inventory management with suppliers and knowledge information
of their production and
distribution conditions
. 5 oM g goul basl s
e B w5 5l eolisul & pycdllas 4 9 el
0.1252 e 0.0642 - 0.1197 Work safety and health
Use of local distributors Flexibility conditions
oS & g Jex oy 5l ealizl il adol dlge  oluwlis
|y Cansilame & gl uyes 00323 Identification ct)f gl':ernative
. raw materials )
0.0754 _wb 0.0679 A slacadyl S ad
Using means of e 5 el ) oslizal Focus on competitive priorities
transportation that cause the  0.0162 "o o e
least damage to the Using local suppliers
environment
W slad g )Ll glad oy pie Sl @l oo g oS )lie Cas yd cdgd slacsles g bcwluw
0.0425  Management of warehouse ~ 0.0084  Participation and management sl el 05355 g ppoe
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