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Table 4: Matrix of Direct Relationship Criteria
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Table (5): Normalized Direct Relation Matrix of Criteria
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Table (8): Pattern of causal Relationships among Primary Criteria

)Lﬁ&n 89’ Di'Ri Di+Ri (Ri)defuzzy (Di)defuzzy “f )lﬁ&c PL’
A3 Sserte s bl Gialil
Joleo -0/957 10/315 5/636 4/679 P9 :
Ad fe 8 oL 158
Jslee -0/317 10/511 5/414 5/097 9 3 ol o Shos a3
. A5 T
e 1/189 9/173 3/992 5/181 Sty o Slee
= A6 315 95LeS SleMbl 5 zils il
<le 0/039 9/565 4/763 4/802 o9 9 o= ol

Source: Research findings

1.5

1.0

0.5

0.0

9|0
-0.5

y
o

-1.0

-1.5

Source: Research findings

D+R

(solaidl g b lao e Hloges (V) 0,
Figure 2: Ali Criteria Economic Chart

Lol g (5 5 dmpi
0y 6,1k Ggl.i)')l Sl oladl o asli (o5 Foss gy 5l oolaiwl b« g ol jo
GMM" )L..x.o 45 O‘O uLm.’ L&soo‘b J.A.l?u C.sl.u YW R 6))9Lw5 9 ‘5»‘&.{: éaLua )b u.uci.a




VPP oo/ 14 A/ (8539l Sl Fo

2 peiias jabds Jlae cpl sl ool glulis GaldS Glaasls 5l (SO ol & M ciilio
Looyls (59,8 9 (2lylil o Shes D9 b (shde LSl g 9,105 oo )-*-’L’ bl 5 Go90e Gl
o oail dnng sladsliy ;0 Wb Jlxe (ol 098 0aST jlxe (0l 6)‘5)-:31’“ 9 Sl 4 axg
Sontr 6l - ik ails L e sla e o 1) 53T oy i Wiley B 0,05 138 (50,40 0 sl
el a e Bols J1E L s |y Jgeame 0,0 JulS cledbl &l 5 Glis b ioen
Sl opl 098l 08 SaS b yie Cols,y G g Jeame 5 Baile ol (olesls
TR N TSP N PPt W { LSJ”-’J“L’ i Gl o Shas”
(yaze SIS Gl olwbvl 5 paass Ll Jold las cnl oS o0 Wl o pmy o
S o sosles s g JuS ool5,0liS 4 (Sob S s asle lgs il> slacgles
a 2hitws 5 el 0,055 0 Shee 15,1 4y Wilgs oo )] S0 9 9,00 Jolas b Jole ;Koo b lns
(Moazzam & AKhtar, i b cwyp azeS b o)lge (S 0 aidl p) auS S8 Glanl

5,1y Sls5en2018)
L goie sbo Jgame al)) 5 b5l wads sloaslyd o tngi slags)sld Lo sl oolinl
Gomding" sbajlas 5 ool b wluls pals ol 4 g Los gl 5l 5o e
02753 Ol 5d Jie e S plsreas Jlme onl0jls Mg 0000 5 LI Ll 5 "l
Q)S_Lo.c LJ’“"‘)S‘" )L.M 9§ ¢(piTreR .Q)L) 4.........)‘5 (SLQ)L.M » ‘ser‘>9.| JJ[S )...)La 9 ob; J.o.c
ol Sgmte sl el SIS ST 5 "y p5las el 5 sl (aalB" 5 " oe 8 5 bk
Jyame a5l g b ,l5b codgs slaanT b o soliiwl 0,50 slocs 9l plaw (a5, 4 b b, Lxe
3908 ol 4 ilgs o b1k g adgs slaan T 18 e o yslid 5l eolitul i SS
liiss laadl b o)y S 50 mlbi cul g oS Sbls SaS el 0,565 50 LS
&lp olaidl Lol o ,las ( igh ol 0 .l guwen(Eichmann & Wittman, 2022)

ol bazdly el o cwyp 63,508 i Slge el 0z Sl o, Shes (6 uSolul



Pl ol o coglsl 9 Wb

"wL‘\A 6)9L\5 )| oéu.l.w‘" 9 "‘:LM O)ij.o&" e"w[.bo 6MM" )lﬂ.&o dw 45 Mo‘so
Silg5 co oylme (pl 0guge 05 13 ST glasiyaelp Coglgl ;o Wb g wls (glodng Coanl
|y el 050255 S 0 Shoe Culed 53 5 390 oxie ol 0 Shes 5 (5550 %0 S Gl &
M[’ 5 $haliS (2lde olge u—“l’ 0y g e die ) 5O (i SO (o) o gl oo 5 )|
Logus cnl oyls Hlai o jee Blaal 4y gliws ;o oo (i 00boly sl Lo o5 )| 45" 0iS oo
(P9 9 ik o Shes S0 (590 e 1P sle Jpazme S S| &b 5l asly e
ol 65,08 (2lde Slge el 028y 6 pdy el Gl g (Mol 5k pe 5 eS
slacoles 5 gomaius cusal pas (Rizou et al.,, 2023) i slo ooy gl 2gs
Eadse Slosl Ui aS 4 anle oo gl opl omiomen )l Slean wijls aST Slaay
Slodidly ez ik aisS oS (536 Jrard 0,805, b el 0555 5l Sl Jae aie) 5
55093128 (212 Slga (yals 02255 s 3 ,Shec S5utp sl 25 S35 Slaleiing < hgR 0l
19 o0 43|)|
9o Jl.: LgLQLg’)“)J‘ )‘ oolaiu! drwgs g (_g)f‘ J)m u,..@lf ‘_gl).g BYRCS (_ngLg)ﬂL;é ‘_g);)lfd..g
9 90k 1P & Wl o sl pl s go SIS ) (65908 (63y9laS Sl (el 02 Jsbo
Gouding Sl ;0 I Gl s (pizen B5d e daelans ) (6,105 31 alS
5 o b ol alez 5l a3Y lacalu ) anwg .l Jlo )65 5 Slotg Coal Sllo
6})5U;5 9 gs""\'c sl J}.am (5)"'\'953 (_gl).g (eass ‘_gl.bd.iléo).m 9 Lm)l.f_ﬂ Slas! ‘6)91)-.9
QS SaS el 0y 25 Lialidl g Sluls ials 4 wlgs oo Jiig o Sgut 5 piuslus
56 Cos el oz sbasls glulid ans) o calie 5 mels sl o, p bl
3O 6 (5)51,)[5 o8l Gl Fge sl Kol &l & Wilgh co sl 5 (g0laidl glogs ;20
Gar sla,ll 5 EAS oy e Sl 5 6)San slaaSiods slmyl aiS SaS Jlym Ll
aS cunls HUaml les co doolpiinn cpl gl b sl (65500 (adlipo 5L e oy (sl 5
5 ke s 53 0 S pdculd) 5 Al St (55,5l 213 Slge el 0zl 3 Shes
e ojs il 5o ST slaiaghy clr Olsis & 6,50 losliday ol al¥ Alolloen



VPP o o/ 1 W/ (8539l Slaudl FY

SeUbs) 3 Olyiss SisaS i slse el 055 aie 0 el 5 Slse Juls o8
o) )3 ol (gui) 3 e OmiTned O 0 j0 (S el (20,11 g (le ol aiile ggitie (ol
(537 e GBS il 2 38l el Ao Sgas (el 02255 (5510 slaaF Ly (olelis
5 sbes slagiagyy plowl cules ;o 058 g0 ST alies (ladigd g ()l o <5l b

A.S&ASUML 02y O ,Slos Sgupe 4 Wilgh oo 1 o mlio
c&lw

Abidin, A. Z., Sundaram, V. P. K., & Torosian, S. (2023). Scope for Sustainable
Development of Small Holder Farmers in the Palm Oil Supply Chain—A Systematic
Literature Review and Thematic Scientific Mapping. *Logistics*, 7(1), 6.

Andaya, R. A. C., Bonifacio, R. B. L., & Norofia, M. I. A. Supply Chain Environmental
Sustainability Model for Micro-Enterprises in the Philippine Food Industry.

Bannor, R. K., Oppong-Kyeremeh, H., Boateng, A. O., Bold, E., & Gruzah, B. (2023).
Short supply chain choice and impact amongst rice processors in rural Ghana. Journal
of Agribusiness in Developing and Emerging Economies.

Boujelben, M. A,, Gicquel, C., & Henri, L. (2023). DEMATEL-Based Framework for
Analyzing the Relationships Among Food Supply Chain Performance Dimensions.
*Journal of Cleaner Production*, 386, 135449.

Chen, Z., Xu, J., & Blaabjerg, F. (2023). A novel hybrid DEMATEL-based MCDM
approach for renewable energy policy selection. *Energy*, 263, 125584,

Chavez, M. M. M., Sprecher, W., Costa, Y., & Soto, J. Multiobjective Stochastic
Scheduling of Upstream Operations in a Sustainable Sugarcane Supply Chain.
*Journal of Cleaner Production*, 2020, 276, 123305.

Chen, Z., Xu, J., & Blaabjerg, F. (2023). A novel hybrid DEMATEL-based MCDM
approach for renewable energy policy selection. Energy, 263, 125584.

Chen, Z., Xu, J., & Blaabjerg, F. (2023). A Novel Hybrid DEMATEL-Based MCDM
Approach for Renewable Energy Policy Selection. *Energy*, 263, 125584.

Ebrahim Poursamani & Khani, Nasser. (2023). Indicators Affecting the Sustainable
Supply Chain for the Agricultural Food Sector. *Journal of Strategic Researches in
Agricultural Sciences and Natural Resources*, 8(2), 187-202. (In Farsi)

Eichmann, F. M. J., & Wittmann, C. (2022). How Can Sustainability Be Effectively
Regulated? *Journal of Financial Crime*, (ahead-of-print).

Eichmann, F., & Wittmann, J. (2022). Sustainability in agricultural food supply chains:
A framework for empirical analysis. Journal of Cleaner Production, 279, 123483.



r..ob ol o oyl 5 b

Emmi, M., Amasis, M., Bakchod, H., & Kalantari, I. (2018). Agricultural
Mechanization: A Key to Food Security in Developing Countries: Strategy
Formulating for Iran. *Agriculture and Food Security*, 7(1), 1-12. (In Farsi)

Ghasemi, R., Rayat Pisheh, H., Hadadi, M., & Rayat Pisheh, M. (2017). Identification
and Prioritization of Indicators Involved in Sustainability. (In Farsi)

Gonzélez, J., Pérez, M., & Smith, A. (2024). Supply Chain Management: Strategies for
Efficiency and Reliability. New York, NY: Business Publishing House.

Gonzélez-Benito, J., Lannelongue, G., & Alfaro-Tanco, J. A. (2022). Study of supply
chain management in the agricultural and food industry: A bibliometric analysis.
Supply Chain Management: An International Journal, 27(2), 123-145.

Govindan, K., Seuring, S., & Darbari, J. D. (2023). Recent applications of DEMATEL
for evaluating and improving sustainability in supply chains. Sustainable Production
and Consumption, 35, 700-717.

Govindraj, V., Maskell, D. L., & Haynie, W. J. (2018). Sustainable Food Supply Chain
Management: A Literature Review. *Journal of Operations and Supply Chain
Management*, 11(2), 1-22.

Hashim, M., Nazem, M., Baig, S. A, Ali, S. S.,;, & Ahmad, M. (2023). What Is
Sustainability? A Layman's Perspective. In *Sustainability: Cases and Studies in
Using Operations Research and Management Science Methods* (pp. 9-26). Cham:
Springer International Publishing. Here's the list of references translated into English:

Jalali, M., Feng, B., & Feng, J. (2022). An Analysis of Barriers to Sustainable Supply
Chain Management Implementation: The Fuzzy DEMATEL Approach.
*Sustainability, 14*(20), 13622. doi:10.3390/su142013622

Javed, S. A, Rashid, T., Imam, S., & Kamran, H. W. (2023). Prioritizing Enablers for
Sustainable Food Supply Chain Through Fuzzy DEMATEL. *Sustainable
Production and Consumption*, 35, 408-425.

Kara, S., & Isik, O. (2020). Fuzzy DEMATEL method for identifying critical success

factors in sustainable supply chain management. *Environmental Science and

ollution Research, 27*(30), 37518-37536. doi:10.1007/s11356-020-08191-0

Khosravi Pour, B., & Shaeibi, A. (2020). Agricultural Products Supply Chain
Management: Concepts and Strategies. *Bi-Monthly Scientific & Specialized
Journal of Applied Studies in Management and Development Sciences*, 5(5), 69-76.

Khosravi, M., & Shoaibi, A. (2022). Supply Chain Optimization: A Case Study in the
Automotive Industry.

Luo, L., Liu, Y., Zhug, Y., Chow, C. W., Clos, I., & Ravenden, R. (2022). A multi-
objective optimization approach for supply chain design of alum sludge-derived
supplementary cementitious material. Case Studies in Construction Materials,
e01156.



VPP o o/ 1 W/ (8539l Slaudl FF

Moazzam, M., Akhtar, P., Ganesa, E., Marr, N.E., 2018. Measuring agri-food supply
chain performance and risk through a new analytical framework: a case study of New
Zealand dairy. Prod. Plan. Control 29 (15), 1258-1274.

Moreno, J., & Dries, L. (2022). Impact of Global Population Growth on Food and
Agriculture Supply Chains.

Mrabet, R. (2023). Sustainable agriculture for food and nutritional security.
In Sustainable Agriculture and the Environment (pp. 25-90). Academic Press.

Munir, M. A., Jajja, M. S. S., Chatha, K. A., & Farooq, S. (2024). Sustainable Supply
Chain Management in the Food Industry: A Developing Country Perspective.
*International Journal of Production Economics*, 228, 107752.

Oliver, M. A. R. T. I. N., & Matheus, A. B. B. T. (2020). Current Challenges of the

European Nuclear Supply Chain.

Rizou, M., Galanakis, I. A., Aldawoud, T. M., & Galanakis, C. M. (2023). Safety and
quality in the food supply chain: The COVID-19 challenge. Trends in Food Science
& Technology, 109, 200-2009.

Rozi, A., Khan, S. T., & Chen, Y. (2023). Relationship Between Population Growth and
Supply Chain Sustainability in the Food and Agriculture Sector: An Analytical Study.
Journal of Sustainable Food and Agriculture*, 12(3), 100-120.

Sathyan, R., Parthiban, P., Dhanalakshmi, R., & Sachin, M. S. (2023). An integrated
Fuzzy MCDM approach for modelling and prioritising the enablers of responsiveness
in the automotive supply chain using Fuzzy DEMATEL, Fuzzy AHP, and Fuzzy
TOPSIS. Soft Computing, 27(1), 257-277.

Sharma, R., & Gunasekaran, A. (2021). Impact of Global Population Growth on Food
and Agriculture Supply Chains: A Sustainability Perspective. *Journal of
Sustainable Food and Agriculture*, 10(2), 75-89.

Tseng, C. S., Lin, Y. H., & Wang, C. H. (2022). Impact of Global Population Growth on
Food and Agriculture Supply Chains.

Van der Vorst, J.G.AJ., et al. (2020). "A framework for assessing the economic
sustainability of food supply chains in developing countries”. Journal of Sustainable
Agriculture, 79.

Wicaksono, A., Prihatin, S. M., & Purbawa, Y. (2023). Analysis of Area Typology and
Stakeholders’ Interaction in the Sustainable Food Agricultural Land (SFAL) Policy
Implementation. In *IOP Conference Series: Earth and Environmental Science*
(Vol. 1133, No. 1, p. 012047). IOP Publishing.

Yu, Z., Wagas, M., Tabish, M., Tanveer, M., Haq, I. U., & Khan, S. A. R. (2022).
Sustainable Supply Chain Management and Green Technologies: A Bibliometric
Review of the Literature. *Environmental Science and Pollution Research*, 1-17.

Zcéariz Lindstrom, M. (2022). Introducing Sustainability in the Supply Chain:
Application to Hilti (Master's thesis, Universitat Politécnica de Catalunya)



Doi: 10.22034/IAES.2024.2024181.2051

Agricultural Economics/VVolume 19/Issue 1/1404

Identification and Prioritization of Economic Indicators for the
Sustainability of the Food and Agriculture Supply Chain: An

Analytical Approach Using the Fuzzy DEMATEL Technique

Jamshid Ebrahimpour, Naser Khani, Mhamad Reza Davodi,Bita yazdani’/
Received: 8 March.2024 Accepted:12 July.2024

Extended Abstract

Introduction

The supply chain in the food and agriculture industries is of great importance
since it covers the processes of resource procurement, production, distribution,
and processing of food materials across multiple sectors. This chain consists of
complex, multi-stage processes that require precise planning and coordination
to achieve efficiency and sustainability. Communication, technology, quality,
and economic efficiency are crucial factors that must be considered in managing
these chains. Given its fundamental role in ensuring food security and public
health, the food and agriculture supply chain is one of the most sensitive.
Nevertheless, limited efforts have been devoted to identifying key factors and
addressing the challenges that hinder its sustainable development. Therefore,
this research seeks to identify and prioritize the economic components and
indicators of a sustainable supply chain in the food and agriculture industries
during 2023 and 2024.

Materials and Methods

This study employed a multi-stage research methodology combining both
qualitative and quantitative approaches. In the first stage, a qualitative meta-
analysis of theoretical and empirical foundations, as well as previous studies on
food and agricultural supply chains, was conducted. Semi-structured interviews
were then held with 15 experts—including university professors and industry
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specialists with at least 10 years of relevant experience. The interviews lasted
between 35 and 50 minutes, reaching theoretical saturation after the twelfth
interview but continuing to the fifteenth for data adequacy. In the quantitative
stage, the Fuzzy DEMATEL method was applied to evaluate the
interdependencies among economic indicators, determine cause-effect
relationships, and develop an overall model. To ensure validity and reliability,
expert participation and agreement were sought using fuzzy Delphi and
DEMATEL techniques.

Results and Discussion

The findings revealed that the adoption of modern technology in production,
marketing, and product diversification through conversion and performance
improvement industries had the most significant impact on supply chain
sustainability. Packaging-related criteria—including branding, efficiency
improvement, and marketing performance—were identified as dependent
elements. These findings highlight the prioritization of technological
advancement and product innovation as critical for economic sustainability.
The causal model demonstrated that technology acts as a driving factor, while
packaging and marketing efficiency are influenced elements. This provides a
structured framework for prioritizing investments and policy interventions in
the food and agriculture supply chain.

Suggestions

Based on the results, the study recommends increasing investment in
infrastructure and adopting innovative technologies to enhance supply chain
performance. Modernization in production processes, packaging, and marketing
can improve efficiency, reduce costs, and enhance product quality. Furthermore,
strengthening infrastructure in transportation, storage, and information systems
can significantly improve overall performance. These measures can serve as
practical strategies for policymakers and industry stakeholders to enhance
economic sustainability and resilience in the food and agriculture sectors.
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