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Abstract

The purpose of this research was to identify and analyze the drivers of the
smart sustainable circular supply chain, so 12 samples were selected by the
snowball method from among industry experts of the edible oil. drivers were
finalized with expert opinion and analyzed by Dematel and AISM methods.
The results showed that organizational competence and human resource
competence are the most effective drivers and economic sustainability and
environmental sustainability drivers have the highest level of effectiveness
compared to other drivers. According to the results of the research, the
officials of the edible oil industry should pay special attention to the
organizational competence in order to move towards a sustainable and smart
circular supply chain, because this driver has the greatest impact compared to
other drivers.
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Introduction

Although the intelligentization of the sustainable circular supply chain is very
important, the interaction between the dimensions of sustainability, circular
economy and Industry 4.0 has not been widely studied so far because they are
new concepts. In addition, the interaction between supply chain,
sustainability, circular economy and Industry 4.0 has not been investigated in
the literature. Edible oil supply chain, like other agricultural supply chains,
has multiple links and stakeholders as well as complex conditions. Since there
are many challenges such as product development stages, compliance with
quality standards and monitoring the efficiency of the edible oil supply chain
(Salah et al, 2019). Industries are looking for innovative solutions to solve its
problems (Ranjbar et al, 2022). Incorporating smart technologies into the
edible oil supply chain can help the Food and Drug Administration and edible
oil factories gain a better understanding of their operations and hence gain
more control over their supply chain (Awwad et al, 2018). On the other hand,
due to the waste and production of waste in the edible oil industry, the food
system should benefit from the circular economy. Also, the food system is
closely related to sustainability, because the production of edible oil must be
responsive to the current population's demand and must also pay attention to
future needs (Derqui et al, 2016), which leads to increased competition for
more and more scarce resources. to be All the above cases show the
importance of paying attention to the intelligent sustainable circular supply
chain. Although the intelligentization of the sustainable circular supply chain
is of great importance, the interaction between the dimensions of
sustainability, circular economy and Industry 4.0 has not been widely studied
so far because they are new concepts. In addition, the interaction between
supply chain, sustainability, circular economy and Industry 4.0 has not been
investigated in the literature. Therefore, the aim of this research is to identify
and analyze the dimensions of a smart sustainable circular supply chain.

Methodology

the type of the research is applied in terms of purpose and descriptive-
analytical in terms of the nature and method of data collection. The data
collection tool was a semi-structured questionnaire. The statistical population
of this research is university experts and experts in the field of edible oil
companies, 12 experts were selected through the snowball sampling method.
Data review and analysis was done in three stages. In the first stage, based on
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the research literature and soliciting opinions from experts, drivers of the
intelligent sustainable circular supply chain were identified. In the second
step, the DEMATEL method was used, which is an analysis method for
complex systems (Yang et al., 2022). In the third stage, the AISM method,
which is an extension of the ISM method, was used.

Result

In the first stage, according to the research literature and soliciting opinions
from experts, the drivers of the smart circular supply chain were identified,
which include the drivers of economic stability (c1), policy and regulations
(c2), and supply chain connection (c3), social sustainability (c4),
organizational competence (c5), human resource competence (c6),
information technology competence (c7), environmental and circular
sustainability (c8).
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Finger 1: Pattern of communication between drivers

According to diagram 1, each Driver is examined from four aspects. The
degree of influence of variables: the sum of the elements of each row (D) for
each Driver indicates the degree of influence of that Drivers on other system
stimuli. In this research, the motivation of organizational competence has the
most impact. - The degree of influence of variables: the sum of the elements
of column (C) for each factor indicates the degree of influence of that factor
on other factors of the system. In this research, economic sustainability is the
most effective driver. The horizontal vector (D + C) shows the influence of
the desired factor in the system. In other words, the higher the value of D + C
of a factor, the more interaction that factor has with other factors of the system.
According to the results, organizational competence has the most influence.
The vertical vector (D - C) shows the influence of each factor. In general, if D
- C is positive, the variable is considered a causal variable, and if it is negative,
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it is considered an effect. Based on the results of policy and regulation drivers,
organizational competence, human resources competence and technology
competence are causal and economic sustainability, supply chain connection,
social sustainability and environmental and circular sustainability are the
handicaps.

And finally, the leveling of the Drivers can be seen in Finger 2.
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Figure 2: Directional diagram of topological levels based on up type and
Down type

Conclusion

The article contributes to the literature by identifying and analyzing the
drivers of achieving sustainable goals by integrating the circular
economy and smart technologies in the supply chain in the edible oil
industry. Based on the purpose of this research, the drivers of economic
sustainability, policy and regulations, supply chain connection, social
sustainability, organizational competence and human resource
competence and environmental and circular sustainability were
identified. The results of this research can be used for two categories.
The first category is the officials of the edible oil industry. Officials can
take into account the drivers identified in this research as well as the
levels identified for the drivers in moving towards a sustainable and
intelligent circular supply chain in the oil industry. The other category
is researchers. In future research, researchers can use the techniques
used in this research to structure problems. Also, in order to improve
the AISM method, it can be upgraded in such a way that, while leveling
the stimuli, it also determines the weight of the relationship between the
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stimuli. One of the limitations of this research is the lack of sufficient
knowledge of some experts on the subject.

Keywords: Supply chain, circular supply chain, sustainable supply
chain, sustainable smart
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