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Abstract

Smart technologies have brought changes in the supply chain. This study
was conducted with the aim of investigating the impact of the Internet of
Things on the intelligent management of the supply chain, which evaluates
the relationships between variables and their impact and effectiveness with
the fuzzy cognitive mapping method. The statistical population is academic
experts and active experts in the drug distribution company in Bushehr
province. After identifying the components from the background of the
research, an interview was conducted. Then the questionnaire was presented
to 10 experts and experts and it was analyzed in several stages, and finally,
the main factors of the use of Internet of Things in the supply chain were
determined in 9 categories of criteria and 41 sub-criteria. The criteria
include: intelligent management of inventory and warehousing, intelligent
management of operations, intelligent management of information,
intelligent management of products, intelligent management of costs,
intelligent management of corporate productivity, intelligent management of
customers and drug suppliers, intelligent management of sales and
marketing, and intelligent management of the environment.The results
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showed that intelligent information management was obtained as the most
important indicator; Because it affects all indicators. intelligent management
of customers, intelligent management of sales and marketing, and intelligent
management of operations are the second most influential. Therefore,
managers of the drug distribution industry should use Internet of Things
technology to intelligently manage information in their organization,
improve relationships with customers, improve operations and focus on the
sales process, and optimize supply chain processes and profitability.

1. Introduction

The fourth industrial revolution, through its smart technologies, has
greatly affected the management models and traditional supply chain
operations (Chen & et al., 2020). Supply chains must be smarter in
order to overcome their problems and complexities, such as reducing
uncertainty regarding demand and delivery time, poor flow of
information, costs, product quality, communicating effectively with
customers, etc. (Chbaik, 2022).

Application of the mentioned technology in the supply chain in
drug distribution industry will play a very important role toward
efficiency and effectiveness. In this research, by examining the
indicators of Internet of Things in the supply chain, the relationship
between these indicators in the supply chain in the pharmaceutical
distribution company have been studied.

2. Literature Review

Internet of Things (IOT) refers to the connection of sensors and
devices with a network through which they can interact with each
other and with their users. Internet of Things integrates various
sensors, objects and smart nodes that can communicate without human
intervention and currently has wide applications in smart networks,
healthcare and transportation (Dadhaneeya & et all, 2023).

Tavakli Moghadam and et al (2022) investigated the use of
Internet of Things (I0T) in the food supply chain (FCS) in a research.
By reviewing the literature, six basic functions obtained for this type
of network including transportation logistics, food production,
resource management, food safety, food safety, food quality
maintenance and FSC transparency were obtained. Also, a clustering
method was used.
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Disin (2022), investigated the barriers to the adoption of the
Internet of Things in the healthcare supply chain in India with a fuzzy
approach. In this research, it is stated that the Internet of Things plays
an important role in the health care supply chain. It improves the
quality of patient care, reduces the cost of medical procedures,
maintains flawless operations, and supports clinical decisions. This
research identified and analyzed the potential barriers that prevent the
healthcare industry from adopting the Internet of Things. In this
research, it is stated that the legal and regulatory standards and the
lack of information technology infrastructure are the main obstacles
affecting the adoption of the Internet of Things in the health supply
chain.

3. Methodology

The statistical population of this research were all academic experts,
managers and experts of drug distribution in Darupakhsh Company of
Bushehr province, were familiar with the concept of Internet of
Things and supply chain and had related work experience and
bachelor's degree or higher. Their opinions were used to determine the
importance of indicators. The statistical sample for determining the
relationship between indicators using the Fuzzy Cognitive Map
(FCM) method was 10 out of experts.

After identifying indicators from previous studies, a
questionnaire was provided to the sample, some less important
indicators were removed from the questionnaire. In the second phase
questionnaire was designed and then from the point of view of the
sample, 41 key indicators were identified, which were classified into 9
categories and used in the fuzzy cognitive map method.

4. Results

findings of this research were analyzed based on the process of
creating a fuzzy cognitive map. The initial matrix of success for 9
main effective indicators in the intelligent management of the supply
chain under Internet of Things technology with a case study in the
drug distribution company in Bushehr province. Based on the value
and points that 10 experts gave to these indicators in the range of 0 to
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100, was formed and after several steps of calculation, we reached the
final matrix which is related to the results.

Table 1. Final Matrix

Cy | Cg | C | Cs| Cs5| Cs| C3| C | Cq |Factor Indicator

Intelligent management
0.93 0.94|0.81 0.85|0.86 C, of inventory and
warehousing

Intelligent operation

0.58 0.94/0.67|0.74 0.98 086 C,; management

Intelligent information

0.83|0.93|0.65(0.74|0.78 0.98/0.85| Cj; management

Intelligent product
0.57(0.74|0.78 0.78|0.67| C. management
(pharmaceutical)

Intelligent cost

0.82(0.83 0.77 0.74 Cs management

Intelligent management
0.50/0.92 0.77 0.65 Cs of corporate
productivity

Intelligent management
0.72|0.87 0.83 0.93/0.94|0.88| C, of drug customers and
suppliers

Intelligent management

0.78 0.92|0.83|0.74 0.83|0.93| GCs of sales and marketing

Intelligent
0.78 0.50/0.82 0.58 Co environmental
management

Based on the results presented in the final matrix, a fuzzy cognitive map
diagram is drawn. It can be seen that the intelligent information management
index has the greatest impact on other indices. Then, three indicators of
intelligent management of customers including intelligent management of
sales and marketing, and intelligent management of operations were also
ranked second in terms of influence. On the other hand, four indicators of
intelligent management including operations, cost, sales and marketing and
productivity are the indicators that have the most influence from other
indicators, the highest correlation between the index of intelligent
management of information and the intelligent management of company
operations with a value of 0.98 and the lowest correlation between
productivity intelligent management index and environmental intelligent
management index was 0.50, which are examined and analyzed in the
research results section.
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5. Conclusion

According to the obtained results, the relationship between all the indicators
of the use of the Internet of Things in the supply chain of the pharmaceutical
industry is consistent and positive.

With intelligent information management, the automatic decision-
making process in the company is supported, and with rapid information
cooperation in internal operations and cooperation with suppliers and
customers, the drug distribution industry is able to respond to the
environmental changes.

Another influential indicator is the intelligent management of
customers, which by using the Internet of Things in the drug distribution
industry, succeeded in expanding online services and delivering products on
time to the customers, focusing more on customer relationship management
and receiving effective feedback on the disadvantages of products purchased
by customers.

Another influential indicator is the intelligent management of sales and
marketing of products, which through an intelligent system to receive the
needs of patients of medical centers and other drug applicants, lead to the
improvement of the sales of the company's products and services, and
respond to the market demand of pharmaceutical products and optimal
management.

Another effective indicator is the intelligent management of operations,
which is optimized by using the Internet of Things in the supply chain
processes of pharmaceutical companies in Bushehr province, helping to
make the operations flawless and improve the production and delivery
process, integrating internal, customer and supply processes, and cooperation
and coordination takes place throughout the supply chain.
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1. Internet of Things (10T)
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