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Background and Objectives: In today’s rapidly evolving global
economy, supply chain management (SCM) plays a pivotal role in
maintaining business continuity, enhancing competitiveness, and ensuring
long-term sustainability. Organizations are increasingly embedded in
complex, highly interdependent supply chain networks that extend across
multiple industries and geographies. This heightened interconnectedness
makes supply chains more susceptible to a wide range of disruptions, which
can emerge from diverse sources such as natural disasters, geopolitical
instabilities, regulatory and policy shifts, financial crises, labor strikes,
transportation failures, and technological breakdowns. These disruptions not
only pose significant operational challenges but also have the potential to
destabilize entire industries, leading to substantial economic losses and
strategic setbacks.

Among the various challenges in supply chain risk management (SCRM), one
of the most critical yet underexplored phenomena is the ripple effect—a
cascading disruption where an initial disturbance propagates through multiple
tiers of the supply chain, amplifying risks and exacerbating instability. The
ripple effect is particularly concerning due to its low-frequency but high-
impact nature, making it difficult to anticipate and effectively mitigate. While
considerable research has been conducted on general supply chain disruptions
and resilience-building strategies, limited academic attention has been
devoted to the specific factors that accelerate and intensify the ripple effect,
referred to as intensifiers. Understanding these intensifiers is essential for
reinforcing supply chain resilience, minimizing financial and operational
losses, and strengthening strategic preparedness in uncertain environments.
A particularly vulnerable industry to supply chain disruptions is the machine-
made carpet industry in Iran. As one of the country’s most significant non-0il
export industries, this sector plays a crucial role in national economic
development and global trade. However, it faces persistent challenges such as
raw material shortages, financial instability, export limitations, supply chain
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bottlenecks, and volatile market conditions. The ripple effect within this
industry can severely impair productivity, escalate costs, and erode
competitive advantage in international markets. Despite the industry’s
economic significance, there is a notable gap in research regarding the specific
intensifiers that exacerbate the ripple effect in the machine-made carpet
supply chain.

Materials and Methods: This research employs a mixed-method approach
(qualitative-quantitative), conducted in two main phases:

Phase 1: Identifying Intensifiers (Qualitative Study)

- Population: Supply chain experts in the Iranian machine-made carpet
industry, including executives, supply chain managers, logistics specialists,
and industry consultants.

- Sampling Method: Purposive (judgmental) sampling, ensuring that
participants possess substantial expertise in supply chain risk management.

- Data Collection Tool: Semi-structured interviews with 17 experts to gather
in-depth insights into intensifiers of the ripple effect.

- Data Analysis Method: Thematic analysis, where interview transcripts were
coded to extract common themes and intensifiers.

Phase 2: Modeling and Analysis (Quantitative Study)

- Population: A subset of 12 experts from Phase 1, selected for their deep
understanding of supply chain disruptions.

- Data Collection Tool: A structured researcher-made questionnaire,
developed based on the intensifiers identified in Phase 1.

- Analysis Technique: Interpretive Structural Modeling (ISM), used to
determine the hierarchical structure and interrelationships among intensifiers.
- Additional Analytical Tools: Initial reachability matrix and impact-
dependency matrix, utilized for classification and structuring.

Results:
1. Identification of Intensifiers

e The qualitative phase revealed 40 key intensifiers of the ripple effect,
which were grouped into 12 main categories:

e Weakness in Planning and Foresight (lack of contingency plans,
rigid supply chain structures, failure to forecast demand fluctuations)

e Structural Intensifiers (high bureaucracy, excessive centralization,
poor organizational agility)

e Upstream Intensifiers (regulatory volatility, frequent policy changes,
price instability in raw materials)

e Weakness in Supply Management (over-reliance on a limited
number of suppliers, lack of alternative sourcing strategies)

e  Overemphasis on Lean Manufacturing (Purity) (minimum inventory
levels leading to stockouts, excessive cost-cutting measures)

e Operational Intensifiers (inefficient processes, absence of
standardized procedures, outdated production methods)

e Technological Intensifiers (lack of digital integration, outdated IT
infrastructure, absence of predictive analytics tools)

e Weakness in Market Orientation (insufficient market intelligence,
limited customer feedback mechanisms, over-reliance on price
competition)

e Structural Weakness in the Supply Chain (high geographical
concentration of suppliers, inadequate transportation networks)

e Supply Chain Culture Issues (lack of trust among stakeholders,
misalignment of objectives, resistance to collaboration)
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e Human Resource Intensifiers (shortage of skilled workforce, lack of
crisis management training)

e Knowledge Management Issues (absence of knowledge-sharing
platforms, failure to institutionalize best practices)

2. Structural Modeling of Intensifiers

The ISM analysis revealed that three intensifiers—upstream intensifiers,
structural intensifiers, and weakness in planning and foresight—are the most
influential factors driving the ripple effect. These factors act as independent
variables, directly impacting other intensifiers.

The impact-dependency matrix indicated that weakness in supply
management, market orientation, overemphasis on lean practices, and supply
chain culture are the most vulnerable to changes in other factors, suggesting
that addressing foundational issues in regulatory frameworks, supply chain
structures, and planning mechanisms could significantly mitigate the ripple
effect.

Conclusion: Developing different scenarios, creating rapid response teams,
creating market monitoring systems and simplifying processes and
regulations are among the solutions to deal with intensifiers.
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