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ABSTRACT

One of the most important goals of the crisis management headquarters is the
proper preparation and distribution of food to the affected people during a disaster. Due to the limitations
related to shelf life and storage of perishable food products, operational costs, and transportation, their
distribution is challenging. In this study, we aim to develop a mathematical model using integer linear
programming for the optimization of cold food supply chain during disasters.

YEETEE This study uses an operational research approach. A two-objective mixed integer linear
programming model was designed for a cold, stable and multi-level supply chain in the food industry
in the conditions of uncertainty and crisis. In this programming model, the economic order quantity
(EOQ) performance optimization method was used to determine the optimal order point. The presented
model was solved based on the real data obtained from the crisis management headquarters in Iran
and implemented as a pilot for 16 supply centers, 5 distribution channels, and 35 crisis management
headquarters with two LP-metric and augmented epsilon constraint (AEC) methods.

G The findings of testing research hypotheses using one-way analysis of variance showed that the
use of mathematical models had a positive and significant effect on the optimization of the cold food
supply chain during disasters. In this regard, there was no significant difference between LP-metric and
AEC methods (P>0.05). Also, the use of mathematical models had a positive and significant effect on
improving the quality of food industry. Optimizing the supply chain by the mathematical model has a
positive and significant effect on the performance of food industries. The optimal order point in the chain
model had a EOQ of 3436 units.

By using the presented mathematical model, it is possible to optimize the management
process of the cold food supply chain during disasters. It has a higher performance compared to
traditional approaches. It is expected that by using the presented mathematical model, relief operations
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Extended Abstract

Introduction

ne of the most important goals of the cri-

sis management headquarters is the proper

preparation and distribution of food to the

affected people during a disaster. During

these disasters, there are challenges in the
preparation and distribution of foods among the victims,
due to limitations in terms of food storage and consump-
tion, which makes it more difficult for the service pro-
viders. Therefore, it is very important to use a suitable
network or cold supply chain for food items. Logistics
plays an essential and decisive role in the perishable food
supply chain and crisis management support; its disrup-
tion can negatively affect the entire crisis management
process. Logistic support during a crisis includes the pro-
cesses of estimation, supply, transportation, maintenance
and distribution of goods, equipment and services for the
victims and relief teams. Since the management of cold
supply chain is different from other chain systems and its
entire process is subject to special conditions considering
the type of foods and the lack of attention to various prin-
ciples can lead to food damages such as spoilage, loss of
quality, poisoning, etc., a comprehensive system or model
is needed. In this study, we aim to develop a mathematical
model using integer linear programming for the optimiza-
tion of cold food supply chain during disasters.

Methods

This is a cross-sectional quantitative/qualitative study
using the operational research approach. We designed a
two-objective mixed integer linear programming model
for a cold, stable and multi-level supply chain in the food
industry in the conditions of uncertainty and crisis. In this
programming model, the economic order quantity (EOQ)
performance optimization method was used to determine
the optimal order point. The indicators affecting the per-
formance of cold supply chain model included cost and
service, distance, carbon dioxide emissions, capacity and
demand. The proposed supply chain included: Suppliers,
producers, distributors and service centers. In the sup-
ply chain, the selected food were prepared from primary
suppliers and sent to procurement centers (n=16 in Iran).
These centers were able to provide different food products
in multiple periods and the crisis management headquar-
ters could receive the products they need directly from
the suppliers or from the distribution channels (n=5 in
Iran). The central crisis management headquarters, (n=35
in Iran), receive the products they need in two ways, ei-
ther directly from the supplier or through the distribution
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channels. The presented model was solved based on the
real data obtained from the crisis management headquar-
ters in Iran and implemented as a pilot for 16 supply cen-
ters, 5 distribution channels, and 35 crisis management
headquarters with two LP-metric and augmented epsilon
constraint (AEC) methods.

Results

Ten numerical examples were used with different objec-
tive function values at different times for both LP-metric
and AEC methods. The results showed that the LP-metric
method had better performance for objective functions
compared to the AEC method. The findings of testing
research hypotheses using one-way analysis of variance
showed that the use of mathematical models had a posi-
tive and significant effect on the optimization of the cold
food supply chain during disasters. In this regard, there
was no significant difference between LP-metric and
AEC methods (P>0.05). Also, the use of mathematical
models had a positive and significant effect on improving
the quality of food industry. Optimizing the supply chain
by the mathematical model has a positive and significant
effect on the performance of food industries.

Conclusion

The findings showed that by using the presented math-
ematical model, it is possible to achieve the optimization
of the cold food supply chain during disasters. The model
has high efficiency and can solve high-quality solutions in
a reasonable time. It has a higher performance compared
to traditional approaches. It is expected that by using the
presented mathematical model, relief operations and food
distribution during disasters can be facilitated and opti-
mized.
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