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Abstract

Introduction - Uncertainty environmet has increased attention to the supply chain of semi-
prepared food in the Iran. The food supply chain, like other economic sectors, was not
immune from the Corona Pandemic. Food supply, considering the behavior of the
government and customers in these conditions, can increase the uncertainty of the supply
chain, and the need to simulate the behavior of the agents of the supply chain in these
conditions has increased. Therefore, the aim of the research is to simulate the basic factor
to explain the relationships between the agents of the prepared and semi- prepared food
supply chain for the import of raw materials and the export of finished products during the
corona pandemic.

Methods - The research method is applied and analytical-descriptive. Agent based
modeing was used for simulating the relationsgip between agents. The case study is one of
the semi- prepared food companies in Tehran province with a production capacity of 216
thousand tons per month. In order to identify the factors, variables and parameters of the
agent based modeling, thematic analysis method was used by examining the research
background and conducting interviews with 20 experts in the prepared and semi-prepared
food industry and experts in the supply chain of Amadeh-Laziz Company.

Results and discussion — Based on findings, three agents of "government™” (including:
Islamic Republic of Iran Customs Administration, Institute of Standards & Industrial
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Research of Iran, Consumers and Producers Protection Organization, Bank of Industry and
Mine, Iran Chamber of Commerce, Industries, Mines & Agriculture, Food and Drug
Administration Of Iran), "Supply chain companies” (including: internal supply, external
supplier, manufacturer, and distributor), "final customer™ (including domestic and foreign
customers), were identified as the most important agents in the food supply chain, which
plays a role in the export issue.

According to the interviews, the most important identified uncertainty is the intervention
and non-intervention of the government in the matter of risk and production, based on
which two scenarios of "government intervention in exports and imports" and "non-
intervention of the government support” are proposed in the conditions of the pandemic.
Then, relationships, their characteristics and finally the behavior and decisions of the agents
were simulated with the agent-based modeling. Fuzzy DEMATEL method was used to
investigate the main relationships between factors.

The simulation parameters in this research include: import tariffs of raw materials (%),
export tariffs of products (%), total monthly domestic demand volume (1000 tons), total
monthly foreign demand volume (1000 tons), volume Total monthly demand (1000 tons)
and maximum production capacity (1000 tons) were considered.

Also, the variables used in the simulation in this research include: the percentage of
changes in the cost price compared to the base price, the percentage of completion of orders
from domestic customers, the percentage of completion of orders from foreign customers,
the total number of completed orders (total sales volume), the amount of profit from the
domestic market. , the amount of profit from the foreign market, and the percentage of total
profit were obtained.

Based on the simulation results, two variables "profitability” and "percentage of order
fulfillment" were simulated.

Conclusions - Based on the results in the government support intervention scenario, the
percentage of profitability was estimated to increase by 6% and the fulfillment of total
orders by 14%. According to the two indicators defined to compare the scenarios, the
second scenario creates more favorable conditions for supporting domestic production,
increasing the level of employment and food security in the domestic and foreign markets.

Keywords: Agent Based Simulation; Coronavirus Pandemic; Fuzzy DEMATEL; Semi-
Prepared Foods; Supply Chain.
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