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Abstract

Since Iran is under sanctions for political and economic reasons and instability
caused by them, high uncertainty is caused by many modern drug supply chain
network parameters. Hence, this study is an attempt to present a dynamic model
of the resilient drug supply chain system, considering economic, political, and
logistical risks. The model presentation process in this research is done in three
stages. Based on the results of a library study on the theoretical foundations and
research background, resilience indicators in the supply chain are extracted in
the first stage. In the second stage, the resilient model is extracted in the supply
chain of the mentioned industry. After performing the necessary analyses, it is
modeled, and finally, using a case study, the desired outputs and strategies are
obtained. This study shows that to achieve the highest level of chain resilience,
the best decision is to implement three investment strategies, human capital
development and accelerating the completion of the projects based on
prioritization simultaneously.
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Extended abstract

1. Introduction

Nowadays, competition is considered one
of the most important factors in the
development of industry, and the
pharmaceutical industry is not an
exception in this regard (Adobor &
McMullen, 2018). The importance of
competition in this sector is so high that
governments try to balance it with
economic growth. In addition to the
competition, high drug prices can be a
factor that always threatens medical
services and challenges low-income
patients. The high cost of drug production
and its continued increase is considered a
worldwide concern. Thus, a drug chain
management system is required (Yousefi
and Alibabaei, 2015). Given the supply
characteristics, storage and distribution of
drugs is important because most people
who receive medical services are living in
villages and are deprived of medical
services due to distance and additional
costs. Thus, they are not able to go to
urban centers to receive services.
Moreover, due to effective procurement,
provision, and distribution of services and
drugs, poor people's access to drugs is
possible. Thus, irrational referral of a large
part of the population to other specialized
centers is not necessary (Esmaeillou et al.,
2017). Given what was stated above, this
study is an attempt to present a model of
System Dynamics (SD) in the drug
resilience supply chain, considering
economic, political and logistical risks to
achieve the highest resilience of the chain.

2. Methodology

This study intends to guide supply chain
members in identifying potential sources
of risk by identifying indicators that affect
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the pharmaceutical supply chain through
providing a model in this respect and
implementing appropriate  strategies
through a coordinated approach to reduce
the supply chain vulnerability. Hence, it
helps them achieve the upper hand in the
competition and satisfy the customer
needs. In this research, considering the
economic, political, and logistics risks, the
process of presenting a system dynamics
model in the pharmaceutical supply chain
was done in three stages. In the first step,
the supply chains indicators were derived
from desk research results based on the

theoretical foundations and research
background. Then, we derived the
conceptual model of pharmaceutical
industry specialists from the

pharmaceutical supply chain and analyzed
the results. The third step eventually
yielded a system dynamics model for the
pharmaceutical supply chain system. The
suggested system dynamics method was
selected to study the changes over time
and observe the variables' effect on the
target and other variables. The system
dynamics included causal mapping and the
development of computer simulations to
understand the system behavior. Finally,
scenario options were tested
systematically to answer a set of 'what-if’
questions.

3. Findings and Results

The results suggest that in the first
scenario, by making the desired changes
(investment budget allocation) following
the events in the model, the level of cash
resources and the level of chain agility
reached the second place, the level of
cooperation between the actors and the
level of risk management culture reached
the third place, the level of innovative
methods of payment reached the second
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place, and the level of diverse /alternative
sources of supply/exports reached the
first place among the other scenarios. This
shows that increasing the capital alone
cannot be the best strategy. The results
show that investment has a positive effect
on variables affecting resilience, including
agility, financial resources, risk
management, and cooperation among
actors. Still, as stated in the results in
Figure 15, investment alone is not the best
scenario to increase the resilience.
According to Figure 15, in the second
scenario, it was shown that this scenario
(human capital development) alone is the
weakest scenario, which means that with
the development of human capital,
without determining the other strategies,
the level of agility, financial resources, risk
management, and cooperation increases
among the actors at the lowest level, and
this results in little change in the supply
chain resilience. Figure 15 shows that
Scenario 3 gives the best values for the
variables of agility, financial resources, risk
management, cooperation among actors,
and innovative payment methods. These
results show that combining these three
strategies (investment, human capital
development, and accelerating the
completion of ongoing projects) can
achieve the best state for chain resilience.

Finally, the results of Scenario 4 show that
when the four strategies of increasing
synergy and intra-group partnerships, in
addition to the investment, human capital
development, and accelerating the
completion of ongoing projects based on
prioritization are implemented
simultaneously, the level of agility and
other variables is reduced. These
reductions indicate lower resilience
compared to Scenario 3 because focusing
on more strategies lowers the quality of
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execution of other strategies, and
reducing this quality of execution reduces
the values of agility, financial resources,
risk management, cooperation among
actors, innovative payment methods,
diverse /alternative sources of supply and
exports, and finally chain resilience.

4. Conclusion

These results show that to achieve the
highest level of chain resilience, the best
decision is to implement investment
strategies, develop human capital, and
accelerate the completion of ongoing
projects based on  prioritization
simultaneously. Thus, this study shows
that among the strategies defined for the
future plans of Pharmaceutical Group, if
the company's goal is to increase the
supply chain resilience, it should
implement these three strategies. None of
the previous studies has examined the
dynamics of system in the resilient supply
chain, considering economic, political and
logistical risks. Hence, it can be stated that
the integrated results of this study have
not been mentioned in any of the previous
studies and this research has provided a
unique review. If the future studies
consider safety issues such as road safety
and its effects, such as reducing delivery
time and economic, political and logistical
risks, the results will be closer to reality. In
addition, if the environmental risks are
considered, given the current critical
situation of pollution in the world, these
studies will be examined more
comprehensively. Also, future studies can
focus on ways to increase understanding
and ultimately adopting these strategies.
Also, it is possible practically to examine
the strategies and methods of using it.
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