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EXTENDED ABSTRACT

Introduction

Due to the presence of risks, the health system has one of the most complex supply
chains. This system is considered a risky one due to dealing with human health. Food is one
of the most important determinants of health in society, and its supply chain, from raw
materials to factories and finally to consumers, can all be related to the general health of
society, which is one of the concerns of the health system.

Livestock industry is a dynamic and productive industry which has attracted a great deal
of investment in recent years. This sector is linked to food security and community health,
and as one of the main parts of protein and dairy production, it is very important in human
nutrition. Today, one of the challenges faced by the owners of these industries is increased
risks in their supply chains. It is necessary to focus on this that livestock and poultry feed
producers must be able to control risks and even turn them into opportunities, and be
capable in performing the desired tasks.

In the current research, the risks of the food supply chain was investigated. This study
aimed to identify and assess the risks of the manufacturing sector in the livestock and
poultry feed supply chain in Golestan Province, Iran.

Methodology

The current research sought to identify the risks of the health supply chain with a hybrid
approach under uncertain conditions in the field of food industry. For this purpose, by
considering a real case study, the risks in the production sector of the supply chain of food
industry units was evaluated. The following steps were followed to conduct the research:
first, the risks were identified using field and library methods; second, by applying the
failure modes and effects analysis (FMEA) technique, primary risks were extracted; third,
the weights of the risks were determined by the fuzzy best-worst method (F BWM); and
fourth, the internal relationships of the risks were calculated using the fuzzy DEMATEL
technique. By combining these two methods, the final weights of the risks were calculated
and risks prioritized. The research steps are shown in Figure 1.

Step 1: identifying risks Step 2: prioritizing risks
ing and collecting risks in “_m production sector of the Conducting pairwise comparisons for identified risks
supply chain
By reviewing the research literature, interviews with It can be implemented by solving the F BWM optimization
experts for the initial identification of risks are conducted. model and using LINGO software.
Determining the risks of the production sector of the supply
chain Examining the mutual impact of identified risks
FMEA method is used to determine the risks of the It can be implemented by solving F DEMATEL method and
production sector of livestock and poultry feed chain. using MATLAB software.
Systematizatis f the risks of livestock and Itry feed 1\
e e och:i: andpoliy: FRERY Determining final weights and prioritizing risks

Structuring the risks of the production sector of livestock

and poultry feed chain with RBS method It is done by combining F BWM and F DEMATEL methods.

Figure 1. The steps of conducting the current research.
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Results and discussion

The statistical population of this research included the food industry units of Golestan
Province, Iran. By examining the background of the research and also using the opinion
of specialists, managers and experts, 48 types of risks were identified with the help of the
brainstorming method. In order to determine the most important identified risks among
the 48 risks, the risks were scored using the FMEA technique. In this scoring process, 17
indicators with RPN less than 24 were excluded. The content validity of this questionnaire
was analyzed and confirmed by 5 experts in this industry.

According to the solution of the linear programming model of BWM and its combination
with the F DEMATEL method under uncertain conditions, it can be observed that among the
24 final extracted indicators, the indicators of the spread of the coronavirus disease,
sanctions, the existence of exclusive purchases, receiving outstanding claims were the
highest risk priority in the production sectors of industrial units.

Conclusion

In the present research, due to the importance of risks of the production sector in the
health supply chain and the lack of a comprehensive model in the field of risk prediction,
the risks involved in the livestock and poultry feed industries of Golestan Province were
identified under uncertainty conditions. In this paper, a hybrid model based on fuzzy
logic, FMEA, F BWM and F DEMATEL approaches was proposed for risk assessment. By
using fuzzy concepts, decision makers were able to use verbal expressions in the form of
linguistic terms and apply a more appropriate and accurate examination of the research
topic. The presented approach had several advantages. Production units of the food
industry could identify the main risks and sub-criteria related to the risks and examine
how they affect the production units without considering the interdependence
relationships among the criteria. In addition, other cases were obtained based on the
information of the F DEMATEL technique. This method applies direct and indirect effects
to understand cause and effect relationships among criteria. The results of this research
can lead to a better and more correct performance in risk control and management.
According to the results obtained from the research, the risks were ranked in order of
priority from 1 to 24, with the risk of the spread of the coronavirus disease ranked first
and thus was considered the most dangerous risk.
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