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Abstract

Introduction: Supply chains have experienced unprecedented disruptions and crises
in recent years. The COVID-19 pandemic, geopolitical challenges such as military
conflicts, and other unexpected events have compelled supply chains to adopt new
approaches that enable them to cope with an increasingly uncertain environment. This
new paradigm goes beyond the traditional concept of resilience, which refers to the
ability to recover and return to a pre-disruption state. Instead, it emphasizes viability,
the capability not only to withstand disruptions but also to adapt, evolve, and improve
in response to continuous and unpredictable changes. Viability represents the readiness
of supply chains to respond effectively to unknown and unforeseen disruptions. Given
the emerging nature of the viability concept, along with the strategic importance of
food supply chains at both national and international levels, this study develops a
model of the factors influencing supply chain viability in the food industry. Although
the existing literature has primarily focused on conceptual definitions and operational
applications of viability in supply chain decision-making, comprehensive studies
examining its antecedents from a macro-level and policy perspective remain scarce.
This research seeks to address this gap by identifying the key factors that influence the
development of antifragile food supply chains.

Methods: The present study adopts a mixed qualitative—quantitative approach and
is among the first attempts to identify and explain the factors influencing supply chain

Received: April. 21, 2026 Accepted: June. 21, 2026

1. Department of Management, Faculty of Management and Finance, Khatam University, Tehran, Iran. (Corresponding Author).
h.razavi@khatam.ac.ir,

3. Department of Management, Faculty of Management and Finance, Khatam University, Tehran, Iran.


http://journal.iams.ir/article_465.html
http://journal.iams.ir/

Al (yabao 5 BT (2> (59:2)) o (sl (sloo o2y JUlo Jige (gl Jalse

viability in the food industry. In the first stage, a systematic literature review was
conducted following the PRISMA guidelines to identify the key factors associated
with supply chain viability. A total of 20 factors were extracted from the existing
literature. To adapt these factors to the national context, the second stage employed
the fuzzy Delphi method, in which a panel of experts evaluated and refined the
identified factors according to the specific characteristics and requirements of the
country's food industry. A snowball sampling technique was used to recruit experts,
and in accordance with Delphi methodology, a panel of 15 specialists with relevant
academic and professional expertise participated in the study. Based on the collection,
synthesis, and analysis of their judgments, the initial list was refined to 15 final factors.
Finally, fuzzy Interpretive Structural Modeling (FISM) was employed to determine
the hierarchical structure and interrelationships among these factors.

Finding: Using a systematic literature review, 15 relevant studies were selected after
a rigorous screening process, from which 20 factors influencing viability in food
supply chains were identified. Subsequently, a fuzzy Delphi questionnaire was
administered to a panel of 15 experts to validate these factors. Based on the results,
factors with scores below the predetermined threshold of 0.70 were excluded, resulting
in a final set of 15 validated factors for the modeling stage.The relationships among
these factors were then analyzed using Fuzzy Interpretive Structural Modeling (FISM),
which classified them into a nine-level hierarchical viability. The results indicated that
government support and policymaking, and viability-oriented organizational culture,
constitute the foundational drivers of food supply chain viability, occupying the lowest
level (Level 9) of the hierarchy. In contrast, factors such as strategic inventory and
reserve capacity, supplier diversification, and logistics resilience were positioned at
the upper levels, reflecting their greater dependence on other underlying factors.
Furthermore, the MICMAC analysis revealed that government support and
policymaking, along with a viability-oriented organizational culture, possess the
highest driving power among the identified factors, highlighting their critical role in
enhancing antifragility across food supply chains.

Conclusions: The findings of this study suggest that, in today’s complex and highly
volatile environment, food supply chains must develop diverse organizational
capabilities and establish effective multi-level coordination mechanisms to achieve
long-term viability. Achieving this objective requires simultaneous attention to
institutional, organizational, and operational dimensions. Overall, the results indicated
that supply chain viability is an evolutionary, multi-level system in which higher-level
capabilities are built upon a foundation of institutional and organizational drivers. The
hierarchical structure identified in this study demonstrates that operational capabilities
should not be viewed as the starting point for viability strategies; rather, they represent
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the outcomes of more fundamental systemic capabilities embedded within the supply
chain. Specifically, the findings highlight that government support and policymaking,
and a viability-oriented organizational culture, serve as the primary driving forces for
enhancing supply chain viability. These foundational factors facilitate the
development of complementary capabilities, including supply chain digitalization,
supplier relationship management, information sharing, data-driven decision-making,
supply chain risk management, organizational agility, and resource reconfiguration.
Together, these capabilities strengthen higher-level operational outcomes, such as
logistics resilience, supplier diversification, and strategic inventory and reserve

capacity, thereby enhancing the overall viability of food supply chains.

Keywords: Supply chain viability; geopolitical crises; systematic literature review;
fuzzy Delphi; interpretive structural model.
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Table 1. Triangular fuzzy numbers for converting expert judgments with identified factors in the

fuzzy Delphi method

(o gliad) O & jle Jobes ilie (5318 vae
oS (e o))

oS ¢ e e )

oS Les N eX o)

Lo CXede

ol b (0¥ e )

ol [CATIR AR

sl k> (A0

Bg oo pleal (V) alal, 5l oolarwl b ol las ol o als sladslicin p 55910,5 5 Jloyl 51
(Razavi Hajiagha et al. 2022)

K
6= Lyl = mn(4) Y i mn)| o
k=\

“nlf LJ"‘ )l o= w‘ ‘oU J.al.c uoj..a.‘> )o ulf).._b- o fal.cél d&‘y U‘)‘ﬂ"’ 61,] = \,Y, ) C 45
g ge pladl (V) alal) @llao Jole ;0 (WCOG) ' (9590 J&5 35 p0 dmslone dy Coons
(Pourabdollah, 2020)

coG =2—T " j=\y...C )

5yly 59wl ol Jele COG; =t 31 g 0sds panss oY ol Ygomo & ailin] e S5 oles 5o
Peng et al., ) sgi o aildS LS imgh anl,d dalsl 5l & jgo (pl jud 10 5 00l Gam al> 1o
(2024; Nazeri et al., 2025

Foo Jelse 5l oad (saizlan g5 (6 mmds 25wy &1l jshaie 4153 (g i (gLl (55lw oo
o3liul (6 yundi 65Ul (s3lu e ) 5l pEl hagh )3 (2lde lio (ieli sloo oy (2ULe
9 spimm S Jolge Glos pudiins b g pdions Ll oo g (alalid 8oyl 5l Gog) cnl canl s
Fol gl 53 il oo )BT o it lee (sl el g b Kinaly (B o3 gl 4 ST
Ol ) gt s 3,08 U ol oo ool MICMAC L oS5 jo Gog,y onl o5l JSo 3
a> o 0 0nls ol Jelse dcgame 59, » 538 ISM=MICMAC_.S 5 pol> japgh 10 .00 oo
(Naik et al., 2025 Sindhwani et al., 2018) <l oo solaiwl 53 & ygo a5 pgo
LISM s (g 58 ool 0,90 (abad wliio sl 4 ,K00Ss p Julse 230 (liae (0b551) o8
DS Dope Vs 2bpy ol

Weighted Center of Gravity‘



oy (yabao 5 BT (2> (59:2)) o (sl (sloo o2y JUlo Jige (gl Jalse

SHBISM g, 50 bl pige olse 1l Glie (Db ST (oo gty (o0 ol T Sy

Table 2. Five-level verbal scale for assessing the impact of factors affecting stability in the fuzzy

ISM method
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Table 3. Factors affecting the sustainability of food industry supply chains
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Table 4. Leveling of factors based on the final accessibility matrix
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Figure 3. Interpretive structural model of factors affecting the sustainability of food industry

supply chains
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Figure 4. Power map of factors affecting the sustainability of food industry supply chains
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