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Abstract

One of the essential priorities is the supply chain of sensitive and perishable
goods such as nutrients and medicine with providing a method as much as
possible to increase the speed and health of food products in the distribution
network. In the present study, a new model was designed and presented for the
perishable food distribution network in the Mazandaran Bank Protein Food
Distribution Institute (a case study) based on customer demand by vehicular ad-
hoc network using system dynamics method. First, an influential variable on the
study's aims was determined, i.e., increasing the order volume and decreasing the
delivery time. Then, the relationships between these variables were defined, and
the model was designed and tested. Finally, three scenarios were designed,
implemented, and analyzed after model verification. Based on the results, the
market share can be increased by increasing the order delivery locations. In
future works, the feasibility of implementing this strategy and determining the
number and optimal location of order delivery locations can be investigated
economically.
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1. Introduction

One of the essential priorities is the supply
chain of sensitive and perishable goods
such as nutrients and medicine IS
providing a method to increase the speed
and health of food products in the
distribution network. In the present study,
a new model was designed and presented
for the perishable food distribution
network in Mazandaran Bank Protein Food
Distribution Institute (a case study) based
on customer demand and by vehicular ad-
hoc network using system dynamics
method. Vehicle Routing Problem (VRP) is
a hybrid optimization and integer
programming problem asking this
question: "What is the optimal set of
vehicle navy routes to cross a particular
set of customers?" (Nagy et al, 2013:
2/199-213). The research in the field of
vehicle routing has been conducted in
various categories. Some researchers
modeled and solved the simple vehicles
routing problems (Dorreh Mirki, 2012:1-4 /
1-7), considering several assumptions,
including heterogeneous vehicles (Yousefi
Khoshbakht et al., 2012: 9/ 191-207), time
window (Muslim Azar, 2013; Hey & Dovan,
2014: 2472/ 98-107), simultaneous receive
and delivery (Eghbali &  Tavakoli
Moghadam, 2017; Subramanian et al., 2010:
11/ 1899-1911; Nagi et al., 2013: 2/ 199-213),
capacity limitation (Larki et al., 2012;
Harmanani et al., 2011; Talili et al., 2014:
9109/ 779-783), multi-objectiveness (Abed
et al., 2018: 193 / 784-701), etc. Based on
the literature review, many types of
research have been conducted in green
and VANET Routing. In addition, a large
number of researchers used several
algorithms to find optimization rout in
VANET, such as Whale, Genetic, Particle
swarm, Bee colony, etc. However, the

previous research had weaknesses, e.g.,
the inefficiency of models in large spaces
and the real world has not been
considered.

2. Methodology

This applicable research uses a
quantitative-descriptive approach for data
analysis based on the design of a
perishable food distribution network
model with demand dependent on delivery
time using VANETSs. Data were collected
from library resources, and the real data of
Mazandaran  Bank  Protein = Food
Distribution Institute was used. In this
research, a dynamic system was used,
including interpretive and quantitative
techniques in the data collection process
for modeling. The key aspects are briefly
reviewed in 5 steps of the modeling
process, including problem description,
dynamic hypothesis, formulation, test and
validation, policy, and evaluation
preparation.  Different  stages are
explained using a case study in the present
research (Albaba et al., 2017: 142/ 1399-
1412).

3. Findings

First, previous studies were reviewed; the
studied variables were identified by an
expert. The model was then designed
according to these wvariables and
determining the relationships between
them using previous studies and experts’
opinions. Besides, the model was verified
by designing different introduced tests in
section 4, which demonstrated the
accuracy and validity of the model. Finally,
two scenarios were defined based on two
related types of research.

Feng and Zhao indicated that sales
planning and policies in customer
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satisfaction effectively affect the order
volume. While this result may be true, it is
associated with the lowest order volume
among the research scenarios because the
order volume has increased by half a
percent compared to the original model. In
scenario 2, the role of increasing the
number of order delivery locations was
investigated in the research objectives
based on Waldmir and Srblick's research.
Similarly, the results indicated that
increasing the number of order delivery
locations has significantly improved
compared to the first scenario, in both
target variables, order volume, and
delivery time. In scenario 3, as suggested
by the experts, scenario 2 was combined
with the researcher's desired factor
(creating punitive policies to reduce the
average delay of the delivery of goods from
the supplier) since the second scenario
provided significant results. Based on the
results, the amount of order volume and
delivery time can reach its optimum level
over time if the third scenario is achieved.

4. Conclusion

Based on the results, the company should
examine its order delivery locations and
determine how to arrange them to reduce
the optimal delivery time. On the other
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