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Abstract

The machine-made carpet supply chain faces multiple disruptions and must be resilient. To
be resilient, identifying barriers holds significant importance. Previous research has examined
barriers without considering the stages of supply chain resilience. In this study, barriers to
supply chain resilience were identified based on the five stages of supply chain resilience,
and their model was presented. The research population consisted of experts in the supply
chain of the machine-made carpet industry, using judgmental and snowball sampling
methods. The sample size for identifying factors based on theoretical saturation was 14, while
in the modeling stage, it was 10. The results indicated 20, 20, 16, 16, and 16 barriers in each
of the five stages. Variables such as lack of trust, network complexity, lack of top
management commitment, cultural challenges, and low human resource competence are of
high importance based on their frequency in the five stages and the roles they play, requiring
special attention. To overcome these barriers, it is suggested to focus on developing
information infrastructure, employing innovative technologies, conducting training courses,
and enhancing human resource management systems.
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Introduction

e Problem statement

In recent years, the intensity of competition and the globalization of businesses have led to a
rise in uncertainty. Furthermore, factors like conflict, natural events, and pandemics have
exacerbated this uncertainty, underscoring the importance of supply chain resilience. Supply
chain resilience is a prominent focus in supply chain research (Alshurideh et al., 2023) and an
emerging area in supply chain risk management (Lee, 2022). Due to the lack of resilience,
Iran's machine-made carpet industry has struggled to effectively deal with disruptions,
experiencing various challenges such as bankruptcies, production halts, and lost sales.

Purpose

Given the challenges in establishing resilience in the machine-made carpet supply chain, this
research aims to identify barriers to resilience building based on the five stages of supply
chain resilience.

e Questions

There are two main questions in this research

What are the barriers to Iran's machine-made carpet supply chain resilience (based on each of
the five stages of resilience)?

What is the interpretative structural model of these barriers in each of the stages of resilience?

e Background

The concept of resilience was first researched in disciplines such as developmental
psychology or ecosystems (Kummer et al., 2022:4). Different definitions for resilient supply
chain have been presented; for example, Chen & Peivandizadeh (2022) see it as a system that
can quickly recover from disruptions and minimize customer impact. Different views have
been proposed for the stages of resilience. One of the critical views that is the basis of much
research is from Sheffi & Rice (2005), who proposed resilience in 3 stages: preparation,
response, and recovery. In addition, Hohenstein et al (2015) show that definitions of
resilience can have four stages: preparation, response, improvement, and growth, but
Rahimian and Rajabzadeh ghatari (2017) have five stages: preparation, response, recovery,
growth, and learning. Said Mazroui (2023), in completing this research, determines the
sequence of resilience stages and presents a new model.

Methodology

This study was carried out in two stages. In the initial stage, semi-structured interviews were
conducted with industry experts to identify barriers to supply chain resilience in each stage.
In the subsequent stage, a model of barriers to supply chain resilience was developed using
the fuzzy total interpretive structural modeling approach.

Findings

Based on interviews with experts, 28 barriers to the Iran's machine-made carpet supply chain
resilience have been identified, including:
. Financial weakness

. Lack of collaboration

. Information absence or distortion

. Inflexibility

. Lack of visibility and traceability

. Lack of trust

. Network complexity

. Conflicts
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9. Lack of intelligent allocation in channels

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
These barriers can hinder the establishment of resilience in the machine-made carpet supply

Faulty risk identification and incorrect assumptions
Failure to adapt quickly

Lack of experience

Lack of individual responsibility expansion
Lack of commitment from senior management
Predictability issues

Resistance to change and innovation
Infrastructure and technological problems
Lack of insurance for high-risk assets

Poor efficiency

Sourcing obstacles

Risk mismanagement

Market competitive forces

Planning and goal-setting challenges
Operational cultural environment issues

Lack of knowledge management system

Low self-confidence

Low competency in human resources
Risk-taking

chain. Identifying and addressing these challenges will be crucial for enhancing resilience

and ensuring smooth operations in the supply chain. Based on the interviews, risks in the five

stages of resilience were categorized as follows:

Barriers Stages and Symbol
5 4 3 2 1

1. Financial weakness R1 Bl P1 Al
2. Lack of collaboration R2 Y1 B2 P2 A2
3. Information absence or distortion R2 Y2 B3 P3 A3
4. Inflexibility R4 B4 P4 A4
5. Lack of visibility and traceability P5 A5
6. Lack of trust R5 Y3 P6 A6
7. Network complexity Y4 B5 p7 A7
8. Conflicts R6 Y5 B6 P8 A8
9. Lack of intelligent allocation in channels B7 P9 A9
10. Faulty risk identification and incorrect assumptions Y6 P10
11. Failure to adapt quickly P11
12. Lack of experience B8 P12 A10
13. Lack of individual responsibility expansion R7 Y7 B9 P13 All
14. Lack of commitment from top management R8 Y8 B10 P14 Al2
15. Predictability issues Al3
16. Resistance to change and innovation R9 Y9 B11
17. Infrastructure and technological problems R10 Y10 B12 P15 Al4
18. Lack of insurance for high-risk assets B13
19. Poor efficiency P16 Al5
20. Sourcing obstacles P17 Al6
21. Risk mismanagement Al7
22. Market competitive forces P18
23. Planning and goal-setting challenges R11 Y11 B14 P19 Al8
24. Operational cultural environment issues R12 Y12 B15 Al9
25. Lack of knowledge management system R13 Y13
26. Low self-confidence R14 Y14
27. Low competency in human resources R15 Y15 B16 P20 A20
28. Risk-taking R16 Y16

Based on the MICMAC matrix, the status of each barrier has been analyzed in the table below.
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- - symbols 3?teps and > - Barrier s - Steps am; symbols > - Barrier
|Autonomous| 15. Predictability issues [Autonomous| linkage | Dependent | dependent 1. Financial weakness
16. Resistance to change
and innovation
17. Infrastructure and [Autonomous] linkage linkage linkage linkage 3. Information absence or
technological problems i distortion

18. Lack of insurance for -
|Autonomous| high-risk assets Dependent Dependent | Dependent | Dependent 4. Inflexibility

Dependent | Dependent | Dependent Autonomous|Autonomous{Autonomous|Independent|Independent| 2. Lack of collaboration

Independent|Independent| Linkage | Dependent |Independent

|Autonomous| Dependent 19. Poor efficiency linkage linkage 5. Lack of visibility and

traceability
Dependent |Autonomous| 20. Sourcing obstacles |Independent|Independent Independent|Independent 6. Lack of trust
Dependent | 21. Risk mismanagement Independent|Independent|{Independent|Independent| 7. Network complexity
Dependent 2. Marl}(::rggsmpetltlve linkage linkage linkage linkage linkage 8. Conflicts

23. Planning and goal- 9. Lack of intelligent
. Autonomous|Autonomous|Autonomous| s
setting challenges allocation in channels
24. Operational cultural 10. Faulty risk identification
- . [Autonomous| |Autonomous| . "
environment issues and incorrect assumptions
25. Lack of knowledge
management system
AutonomousjAutonomous| 26. Low self-confidence Autonomous|Independent[Autonomous|  12. Lack of experience
27. Low competency in Autonomous{Autonomous{AutonomousjAutonomousjAutonomous| 13. La(_:k_ qf Indlwdu.al
human resources responsibility expansion
14. Lack of commitment
from top management

Dependent | Dependent | Linkage |Independent| Dependent

Independent|Independent|Independent Independent

Autonomous| Independent Autonomous| 11. Failure to adapt quickly

Independent|Independent|Independent|Independent|Independent

Dependent | Dependent 28. Risk-taking Independent|Independent|Independent|Independent (Independent

Based on FTISM analysis, the following model was drawn:
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preparation Response I | Recovery I Growth
Initia response
4 4H Long term positive impact ¢ N __

preparation Initial impact

performance

Preparation for ggspg

Recovery

v

Disruptive event Time of full impact

Time

1 Y ;
B15 [« B16 |

17

X f
B3| [B10

{m] [}

EiER sy

BS |

| B6 | <O [B14]
B £

Bi1 |

Al €[ Ad4]—>[A1s] (P1]<> (P4 |>(P15)

Conclusion

To reduce the complexity of the supply chain, several factors have been stated in the
literature. One of the factors that is another barrier to supply chain resilience is knowledge
management. The concept of knowledge management has almost no place in the decisions of
managers in this industry. Knowledge management along the supply chain and within
organizations can reduce complexity and increase resilience. The use of modern technologies
can lead to better knowledge management, less complexity and more resilience by creating
transparency, more quality of information and higher speed. As a result, the development of
knowledge and information sharing infrastructures in the supply chain is recommended.

One of the important obstacles is lack of trust. The companies in the machine-made carpet
supply chain do not pay much attention to the concept of supply chain. As a result of this
issue, they are only looking for the interests of their organization and this issue causes
mistrust for joint activities. Other reasons for this mistrust include the culture of the society,
the lack of clear rules and regulations, and the growing uncertainty of the environment, which
causes the agreements not to be fulfilled. In this context, it is necessary to hold briefing
sessions for business owners. Finding several reliable supply chain partners and closing long-
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term contracts based on specific and almost fixed economic factors can be a way forward in
this field.

The lack of commitment of top managers towards the resilience of the supply chain is also
caused by the lack of understanding of the concept of the supply chain. Having an individual
view of the business (not the view of the supply chain) causes a lack of commitment of
managers to the damages caused to other partners of the supply chain, because of which the
resilience of the chain decreases.
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