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Purpose: The ripple effect, which refers to disturbances with a low probability of occurrence but a
high impact, has been able to have many negative effects on the supply chain of Iran's food industry.
Considering the strategic importance of the food industry, it is necessary to investigate the causal
conditions of this effect.

Design/methodology/approach: This study has been performed in two phases with a mixed
approach. The qualitative phase was conducted to identify the causes of the ripple effect and the
quantitative phase was conducted to model and analyze the scenario. The participants in the
qualitative phase were industrial experts, and judgmental sampling was used to collect data. The
sample included 15 respondents, and the data analysis method was thematic analysis. The statistical
population of the quantitative phase included industrial experts and university professors, and
judgmental sampling was used to collect data. The sample included 10 respondents, and the data
analysis method was fuzzy cognitive mapping. To analyze the scenarios, two categories of backward
and forward scenarios have been designed. FCMapper software has been used to design the scenarios.

Findings: The results of the thematic analysis indicated 56 causes, which were grouped into 14 sub-
categories: “business planning”, “production problems”, “financial problems of the organization”,
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“logistical problems”, “supply chain management”, “supplier problems”, “human disasters”, “natural
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disasters”, “legislative issues and law enforcement”, “political crises”, “macroeconomic issues”, “the
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increasing complexity and uncertainty of the business environment’, “infrastructure problems”, and
“problems of production of complementary industries”. Finally, the sub-categories were grouped in
four main categories: "business-level problems"”, "supply chain-level problems", "natural and
unnatural disasters”, and "macro problems of the country”. The results of the second phase indicated
that "political crises", "macroeconomic issues", and "complexity and uncertainty of the business
environment" had the highest degree of influence. The results of the analysis of the scenarios implied
the significance of "complexity and uncertainty of the business environment", "macroeconomic
issues”, and "political crises."

Research implications: Since inventory plays a significant role in dealing with the ripple effect, and
inventory in the food industry is perishable, it is necessary to investigate how to balance the amount
of buffer and perishable inventory. Another important issue in the supply chain of the food industry is
the lack of advanced technologies and sufficient information on the areas under cultivation, the
amount of harvest, and the amount of surplus or shortage of products in different parts, which
strengthens the ripple effect. Studying the obstacles, challenges and key success factors of using
advanced technologies in the supply chain of the food industry can help solve this problem.

Practical implications: According to the findings, it is suggested to include long-term factors, price
flexibility, and support clauses in the contract with suppliers. For foreign products, it is recommended
to contract with companies that have active agencies inside the country. The purchase of critical
layers of the supply chain (vertical integration) is recommended to reduce risk. Contingency plans are
necessary to deal with the ripple effect, while environmental and political issues must be monitored
carefully to develop suitable contingency plans. As a result, it is necessary to form management teams
in the food industry to investigate environmental and political issues and communicate with people
with political influence to receive news faster.

Originality/value: Considering the problems that the supply chain of Iran's food industry has with the
occurrence of a ripple effect, in this research the reasons for such an effect were investigated for the
first time. Modelling and scenario analysis of the causes of the ripple effect was also performed for
the first time.

Keywords: Ripple effect, Complexity and uncertainty, Macroeconomic issues, Political crises, Food
industry supply chain
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Fig. 1- Ripple Effect Causes. Source: Ivanov (2018)
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Fig. 2- Supply chain event management operators. Source: Palma et al. (2018)
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Table 3- Details of different research stages
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Table 4- Descriptive statistics of experts
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Table 5- Classification of codes

ol 4 sie oA A ghe oJsl a8
Sl s J> L;va.:@ Solge Rl plaml glaasl  2ils g
)ls‘;g_‘,«.s 6}1)“"\’)’
Sdedis
e oS
)i b g W s sl Olenl ot SIS (6,0 350 (el s JlSU
)lS}gTM«S J:J_,; ML o _ _QJ
;.»La:&‘ TK”P .,\:J)J ‘QY.J:‘;\‘
ool b oSt Lol Jle L lsle Jle ooiKin (Jbo el oS
Stz OIS Jas Jor oI
C]a.«u')’\gmn o MC}L)A&;L\JL;)KN& ‘Wt;ﬁjd’wcjh“ﬁﬁ&)%’f
S el S Sy e L
el 8 el k)
2iiS el IS b S el eSS oS el S5 (5ol
- S sl 3 b3 (5333 « K 5 (SIS Sl
3 b 2L ; p z - p "
) ) Qyww)wjljh;:)uﬂ;d_glr_(jwu&6&;‘&“@\3}9;4})}
g b Sl o ‘
s 0Lk gsoslis
Sl s 6)13_5;))3[_3 J;l_m» ool = C}} 3 J?LAL.,.EU dasls,l 3 4 S Y| ‘j]é\.? slaslg oL
Olss uﬁwqﬁILA&«i;g}:j)MQAJ{@Y}E;@A&
ol GOy el GO o (ladlane LS 355 ¢ el O] o (g3laBl 5 nliw Slag 5
Lg:L,a.:élQ%L}SLMA LsALa:él:jS);hf'-JiJ;?_j)l;_;\ndLanﬁ
NS eoIlie - - -
- syl Olaabl 550 5 S jus%‘u,;gwu,”&.:u@\;wnC;J}s;‘uw@usuu‘;{b;\
o5
S sews slab Lol - 2alels edal b Olubl 353
sl OASis sl s OOSis (3 2kl 5 a8 5,0 Salsl,lS 5]

53l s ) 5 Ol 540 J s Sl 5 ol S (Oladas W 5 s lasl
sl 5 S o s 5 Ol s e T
Sladad 5 OV ile el s HUlg nali (Olada

s ) gl OISl (LS S mha S ol Bnn ¥ o b A VY UG s 4l us 0F

Al GlaS 5l b3 sl s (sdues S (5 5ES OIS EMSEe) 5 (Lab b 5 anb L) el
5 Sl S S glad s azas ol VU e 1 KL a5 el (558 0SS ol i 40 by e
b go ) e Lo L) daaali i (65l e 3l dn 3 55 0 LayS s mhaw 53 (e 1 5 sl
oS le i Uleals e ol Ve B Sl sl a el ol LS o sl i ol 3 o sl

J}J& odalia 7 J}J;- BEl ceMM




YO/ (53T s (255570 Jeblomsl (23 0 o /0121 211 lis el 655 53 mge ST o Bl (sl el 5 55leds

o Al slas e gl e ge g 5l —F Jgur

Table 6- Initial success matrix of the causes of the ripple effect event
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Table 7- The final success matrix of the causes of the ripple effect event
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Table 8- The results of the analysis of the causes of the ripple effect
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Fig. 4- The situation of the causes of the ripple effect from the perspective of indgree, outdegree and centrality
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Fig. 5- Fuzzy cognitive mapping of the causes of the ripple effect
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Fig. 6- The first backward scenario for the third causes
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Fig. 7- The first backward Scenario for the causes of Ripple Effect
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Fig. 8- The secound backward Scenario for the causes of Ripple Effect
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Fig. 9- The third backward Scenario for the causes of Ripple Effect
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Fig. 10- The overlap of backward Scenario for the causes of Ripple Effect
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Fig. 11- The first forward Scenario for the causes of Ripple Effect
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Fig. 12- The secound forward Scenario for the causes of Ripple Effect
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Fig. 13- The third forward Scenario for the causes of Ripple Effect
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