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Purpose: In the current context, where steel companies are confronting global challenges such as energy
price fluctuations, geopolitical crises, and environmental constraints, the necessity for accurate risk
identification and the formulation of suitable mitigation strategies is more pressing than ever. This study
aims to investigate supply chain risks in the steel industry using scientific methods like the PESTEL
framework and robustness analysis, and to propose strategies for alleviating the impacts of these risks.

Design/methodology/approach: After identifying the problem, and to select an appropriate strategy for
the steel industry, robustness analysis was employed to evaluate the resilience and vulnerability of
decisions in a risk-laden future. Within this approach, the PESTEL method was utilized to identify the
most critical indicators related to the industry and to determine the associated threats and opportunities,
enabling the design of potential scenarios based on these indicators. Finally, the Best-Worst Method was
applied to rank the scenarios according to their likelihood of occurrence. The statistical population of this
study includes managers, experts, and specialists in the steel industry who are directly involved in supply
chain and risk management. A non-random, purposive sampling method was used to ensure that the
selected individuals possessed the necessary expertise and experience in the fields of supply chain and risk
management.
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Findings: Based on the PESTEL table and the relevant influencing factors, 216 feasible and
implementable scenarios were identified. Through expert consultation, 36 scenarios were selected as the
most probable. After ranking them using the Best-Worst Method, the weights and ranks of the scenarios
were determined. The top 14 scenarios were identified as the most likely to occur. Upon examining these
14 scenarios, they were categorized into four main groups of solvable strategies through robustness
analysis. Finally, the robustness and vulnerability scores of the primary strategies were calculated, and the
success rate of each strategy under risk conditions was presented.

Research limitations/implications - Among the limitations of this study is the reliance on specific data and
analyses derived from expert opinions. While these opinions are valuable, they may be subject to personal
biases or the limited experiences of the experts. Additionally, due to the unique characteristics of the steel
industry and its environmental conditions, the findings of this research may not be entirely generalizable to
other industries or countries. Such simplification may have overlooked certain real aspects of the risks
involved in practical implications. This research has enabled the provision of practical insights and
applicable strategies for managing supply chain risks in the steel industry, allowing final decisions to be
made with minimal risk.

Social implications: Contributing to the enhancement of sustainability and competitiveness for companies
in the steel industry is one of the social outcomes of this research. Reducing supply chain risk in these
sectors is highly impactful, particularly in an environment where steel companies encounter global
challenges such as energy price fluctuations, geopolitical crises, and environmental constraints. In other
words, by managing supply chain risk in the steel industry, a significant step is taken toward a green
supply chain, whose positive outcomes directly influence the surrounding environment, and toward a
sustainable supply chain that operates with consideration for social, economic, and environmental issues
throughout the entire supply chain.

Originality/value: Compared to earlier studies, this research aims to present various scenarios by
integrating expert opinions and considering the effects of external events through a combined application
of scientific methods such as Robustness Analysis and the Best-Worst Method. This approach allows
decision-makers to make final choices with greater confidence and enhanced precision. Among the other
distinctions of this research compared to prior studies is the introduction of novel managerial strategies,
including the use of artificial intelligence for more accurate risk prediction and the application of
blockchain technology as an innovative tool for improved supply chain risk management.

Keywords: Supply chain risk, Risk management, Best-worst method, Robustness analysis, Ardakan Steel
Complex
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Table 1- Research on supply chain risks
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Fig. 2- Steps of the stability analysis method
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Table 5- Indicators affecting the problem based on the PESTEL model
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Table 6- Ranking of possible scenarios based on the best-worst method
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Table 7- Calculating the robustness and weakness scores of the main strategies
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