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Acszepted: Objectives: The supply chain of machine-made carpets has faced many
Click or tap to enter | flyctuations in recent years. One of the most important fluctuations is the ripple
a date. effect that has been observed in recent years. The ripple effect has had many
Available online: negative consequences for the machine made carpet supply chain, so future
March 13, 2024 research of possible scenarios in the future is highly necessary and is the main

purpose of this study.Methods: This study was conducted in the machine-made
carpet industry of Iran. The data were collected in 4 stages based on the opinion
of experts. Micmac and ScenarioWizard software were used for future
research.Results: The results of the interview showed that there are 15 drivers for
the ripple effect in the supply chain, of which 12 drivers were selected as
important drivers based on the output of Micmac software. Four consistent
scenarios for the future of the ripple effect were identified as one favorable
scenario (robust supply chain), two unfavorable scenarios (unstable supply chain

Keywords: and shaky supply chain) and one mid-range scenario (astonished supply chain).
supply chain; machine Conclusion: In order to achieve the desired scenario and prevent unfavorable
made carpet; ripple scenarios, flexibility must be built in the supply chain. This is possible through the
effect; future study use of up-to-date technology, collaboration, and backup facilities.
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Extended Abstract

1. Introduction

The ripple effect is a phenomenon that has
attracted the attention of both scholars
and practitioners due to the vulnerability
of supply chains (Yilmaz et al., 2021). This
phenomenon refers to  disruption
propagation across the supply network
and affects its global performance
(Giannoccaro and Iftikhar, 2022). The
ripple effect has several negative
consequences for the supply chain.
Previous research in this field emphasizes
negative consequences such as changing
the structure of the supply chain (Ivanov,
Dolgui, and Sokolov, 2019; Dolgui, Ivanov,
and Sokolov, 2018), increasing costs and
emissions (Yilmaz et al., 2021), reducing
supply chain performance, and loss of
dynamics of supply chain structure
(Dolgui, Ivanov and Sokolov, 2018).

The Covid-19 pandemic revealed
unforeseen and unprecedented fragility in
supply chains (Ivanov & Dolgui, 2021),
which is very important to investigate.
During the Covid-19 pandemic, global
supply chains might have simultaneous or
sequential forward and  backward
propagations of disruptions because of
both supply shortage and demand
shrinkage (Lee et al., 2021). This issue has
had many effects on the Iranian carpet
market. Issues such as bankruptcey,
financial crisis, and strikes have led to
many domino fluctuations in the supply
chain, which emphasize the need to
examine the impact of the ripple effect.
One of the important issues is identifying
the drivers of this phenomenon and
possible scenarios in this industry. So far,
no research has been done on the
prospective study of the ripple effect. As a
result, this research has been carried out
with the aim of a prospective study of the
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ripple effect in Iran’s machine-made
carpet supply chain.

2. Methods

This research was done in four phases. In
the first phase, the ripple effect drivers
were identified by the theme analysis
method. In the second phase, a
questionnaire was prepared and experts
were asked to determine the strength of
the drivers’ effect on each other. The
results were analyzed in Micmac software
and more important drivers (independent,
dependent, and linkage) were selected. In
the third phase, with the formation of an
expert panel, important drivers and their
states were determined. In the fourth
phase, to determine the strength and
direction of the drivers’ effect on each
other, a questionnaire was distributed
among experts. Finally, the results were
entered into ScenarioWizard software to
identify consistent scenarios.

3. Results

The results of the interview coding
indicate that 15 drivers are effective in
creating the ripple effect in the supply
chain. These drivers are inflexibility in
production, ordering in large batches, lack
of contingency plans (planning approach),
inflexible suppliers, inventory control
policies, weak technology, globalization,
geographical dispersion, number of supply

chain levels, poor supply chain
coordination, transparency of laws and
regulations, political factors,

macroeconomic factors, behavioral issues
in the supply chain, and natural disasters.
Of these drivers, 12 drivers were selected
as the most important based on expert
opinion and software results.

Based on the analysis of the results in
ScenarioWizard software, four scenarios
were identified: robust supply chain
(favorable), astonished supply chain
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(medium), unstable supply chain
(unfavorable), and shaky supply chain
(unfavorable). In the first scenario, the
supply chain is robust because both
external conditions and managerial
decisions are appropriate. In the second
scenario, the supply chain is astonished
because the environmental conditions are
good, but the decisions in the supply chain
are not appropriate and there is a kind of
confusion in the decisions. In the third
scenario, the supply chain is unstable
because, in addition to  wrong
management decisions, the environment
is not good. In the fourth scenario, the
supply chain is shaky because, in addition
to poor management decisions, the
environment is unsuitable.

4. Conclusion

In order to achieve the desired scenario
and prevent the unfavorable scenario,
planning must be done to achieve the

Volume 15. Issue 30. Autumn and Winer, 2023. Pages 311 to 333.

desired state of the drivers. For this
purpose, it is recommended to promote
flexibility in the production line by using
flexible labor and advanced technology
and creating backup capacities and
facilities. Also, building supply chain
management teams and  creating
contracts based on flexibility and quality
instead of price and contingency plans can
be useful.
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