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Supply Chain; Supply chains play an important and integral role in today's global economy. Supply chain
Supply Chain Risk; operations are sensitive to various uncertainties such as disruptions in suppliers, transportation
Fuzzy Preference Programming; disruptions, or fluctuations in customer demand. Supply chain risk management can be defined as a
Fuzzy Hierarchical Analysis management activity aimed at identifying and managing risks for the supply chain through a
Process. collaborative approach among supply chain members to reduce the vulnerability of the supply

chain. The aim of this study is to identify and prioritize supply chain risks of Mobarakeh Steel
Complex in Isfahan through the fuzzy analytic hierarchy process. To this end, the company's
supply chain risks were identified using previous research studies and interviews with relevant
experts, and the most important ones were selected through questionnaires, screening, and
selection. Then, these risks were classified into different categories and fuzzy pairwise comparison
tables were designed and distributed among experts for collection. Finally, the relative weights of
the elements in these tables were extracted using the non-linear fuzzy preference programming
method, and then the final weights of each of the company's risks were obtained using the fuzzy
analytic hierarchy process.

Extended Abstract

1. Introduction

aspects, which requires attention to the supply chain and its management [1]. The change in the business environment

of companies has increased the intensity of competition in the markets. The competition has changed from an inter-
company competition to a competition between their supply chains, especially in the field of globalization and shortening the
life of products. Therefore, many companies cooperate with their suppliers and customers in supply chain management [2].
Factors such as political issues, demand fluctuations, technological changes, financial instabilities, and natural disasters have
increased uncertainty and risks in the supply chain and have led to the formation of supply chain risk management [1].

Risks and uncertainties must be continuously managed and controlled [3]. Companies should take the necessary measures
in order to make informed decisions in risk conditions, so that while taking advantage of the benefits of advanced and large
supply chain, they can also manage the risk caused by it [4]. In this situation, it seems necessary to manage the risks in the
supply chain, provide the necessary resources on time and finally deliver the products to the customers on time, and it can be

Today, intense commercial competition since 1990 has forced companies to improve their efficiency from different
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considered as one of the requirements of successful management in this field. The process of risk management focuses on
identifying existing risks and reducing their adverse effect in the supply chain [5].

The purpose of this research is to identify and categorize supply chain risks using the fuzzy hierarchical analysis process
approach that is used in Mobarakeh Steel Complex. As one of the largest industrial units in the country, Mobarakeh Steel
Company of Isfahan is also affected by risk factors in its supply chain, which should maximize the positive consequences of
opportunities and minimize the negative consequences of risks with the help of risk management and adopting the used
approaches. minimize, because its results have a significant impact on the supply chain and its performance. Therefore,
identifying, categorizing and prioritizing risks in the supply chain of Isfahan's Mobarake Steel Complex can be an important
step in making the right decision regarding dealing with existing and potential risks in the company's supply chain.

2. Implementation of the model and analysis

This research has a descriptive-analytical nature and its purpose is to identify, weigh and prioritize supply chain risks of
Isfahan Mobarake steel complex through the fuzzy hierarchical analysis process. The data of this research was collected
through questionnaires and interviews with managers and experts of Steel Complex. The selected managers and experts of
Steel Complex have a master's degree or higher with a work experience of at least 10 years, and also have full knowledge of
the supply chain field and were superiors of most of the departments of Steel Complex. The stages of the research are given
in Figure 1 and then each stage is described in detail.

Identification of supply chain
risks by studying past research 3

and opinions of Mobarake
Steel Complex experts

Screening the identified risks
and forming a hierarchical
structure for them

3 Distribution of fuzzy pairwise
comparison questionnaires

v

Derivation of the nonlinear Determining the relative

programming model of
Mikhailov for each fuzzy
pairwise comparison

weight of the risks of each
table by solving non-linear
models using LINGO
software

Determining the global weight
of each identified risk and risk
categories

Figure 1 Research steps

3. Conclusion

The purpose of this research was to identify and rank the risks in the supply chain of Mobarakeh steel complex using the
fuzzy hierarchical analysis process. According to the results, supply risk has the highest priority among the risks in
Mobarakeh Steel Complex. But the supply risk includes 6 risks, among which, the risks of delay in order delivery and low
quality of materials are on the highest priority. In order to face the risk of delay in the delivery of orders, it is possible to
prepare high volume orders and use order policies based on a fixed point in the company in such a way that in the time of
delay in receiving orders, warehouse stocks and reserves are used. The risk of low quality of received materials for rolling
oils and refractory materials is very important, because the low quality of these consumables can lead to explosions and fires.
In order to reduce this risk, Mobarake Steel Complex is suggested to conclude short-term contracts with the suppliers of these
materials, so that the quality of the purchased materials can be continuously checked and the contracts with suppliers can be
renewed. that lower the quality of their materials, refuse. But the most important risk that the company is facing is one of the
environmental risks called the risk of not having access to skilled labor. In order to reduce this risk, outsourcing and signing
long-term contracts with contractors are suggested. Also, in ideal conditions, it is recommended to allocate a suitable budget
for the training of specific employees, and also consider workshops by trained people for others, so that in case of their
absence for any reason, people can be selected to replace them.
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