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f_ ﬁ Introduction

Keywords: . The circular economy is expected to bring significant benefits in terms of efficient use

Internet of Things, Circular of resources, security of material supply, and environmental and economic

Economy, Digital Economy, g gtainability. Considering the necessity of the transition towards a circular economy,

Industry 4.0. the main concern for researchers will be how to use new technologies to go through this
transition in the most efficient way possible and with minimal challenges. Obviously,
depending on the nature, some industries are prioritized for attention. With its high
potential as well as adverse environmental effects, the household appliance industry is a
promising field for studying and investigating the barriers to circular economy adoption.
Meanwhile, the connection between the circular economy and the Internet of Things
(10T) technology creates considerable value. However, the review of the subject
literature shows that the opportunities provided by the Internet of Things technology for
the circular economy have not been fully realized, and despite all efforts, the realization
of the potential of the Internet of Things requires overcoming important technical and
commercial obstacles. Therefore, more studies are needed to determine the challenges
that prevent the adoption and application of circular strategies efficiently, especially in
developing economies such as Iran. Investigating the existing obstacles in this direction
can be useful in setting a road map to increase the productivity of these organizations
and pave the path to excellence. According to the need, the aim of the current research
is to investigate and evaluate the key challenges of the efficient use of Internet of Things
technology in the environment of the circular economy and in the home appliance
industry. So, the first question of the current study is related to the issue of what are the
challenges of efficient use of Internet of Things technology, and as the second question,
it should be answered that how these challenges are connected and what the systematic
relationships are. Based on the findings of the present study, the Internet of Things is
considered an organized tool that is able to address the challenges of the circular
economy. In explaining the existing challenges, a wide study has been done, and the
challenges have been determined in different areas, which adds to the innovation of the
paper. In addition, the analyses carried out can help to provide practical ideas.

Received: Methodology

05/Apr/2024 In order to answer the first question of the research regarding the obstacles of the Internet
of Things in the circular economy, by examining past researches and interviewing
experts, the obstacles of the Internet of Things in the circular economy have been
extracted. Then, the experts approved the investigated factors. Using the Delphi method,
Accepted: these criteria were screened, and the final obstacles were identified. Finally, by taking

10/Jul /2024 use of the fuzzy DEMATEL technique, the relationships among these obstacles are
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Findings

The relationships show that the ability to connect things to each other on a large scale (such as cloud networks) is the most
effective factor and, at the same time, the most important obstacle in applying the Internet of Things technology in the
circular economy in the home appliance industry of Iran. It is clear that digitization in the circular economy is not possible
without the explanation of a system equipped with the Internet of Things, and as a result, the waste of resources will not be
prevented. To create a way for businesses to use the concept of circular economy to achieve sustainability goals, such a
network should be implemented. 10T devices share the sensor data they collect by connecting to an loT gateway. The next
obstacle that has the most impact on the existing system is the obstacle of the equipment of the organization with a skilled
workforce in the field of the Internet of Things. The emergence of the Internet of Things and related technologies enables
organizations to provide more interactive and inclusive educational experiences with the help of augmented reality
technologies and simulate real-world scenarios. Regarding the obstacle of determining and formulating strategies and
policies for transferring to the Internet of Things to create an integrated governance system, it should be said that with the
advances made in the field of artificial intelligence, the vital need for governance in the use of the Internet of Things has
been highlighted, and it is vital and mandatory that organizations should follow it.

Discussion and Conclusion

The present research, with a comprehensive overview of the widespread application of the Internet of Things in the circular
economy, examined the barriers to the adoption and implementation of the Internet of Things in the circular economy, and a
comprehensive list of these barriers is presented. In the following, with the aim of confirming and screening the obstacles
extracted from the research literature, a researcher-made questionnaire was prepared from these key obstacles and given to
the managers of home appliance manufacturing companies in Iran, and finally, the initial 53 items were reduced to 30 items.
In the following, with the aim of finding the answers to the questions raised and in order to investigate the relationships
between the obstacles, as well as determine the most influential and important obstacle, the fuzzy DEMATEL method was
used. The factor “the ability to network and connect things to each other on a large scale (such as cloud networks)” was
identified as the most important and, at the same time, the most influential barrier. While the potential of new technologies to
advance the circular economy is enormous, addressing these challenges through innovative solutions, collaborative efforts
and supportive policies is essential to realize this potential effectively and sustainably. The current research, like other
research, has faced a series of limitations. For example, in the present study, only domestic experts were consulted. In future
research, foreign experts who are present in countries with similar economic and social contexts can also be asked for their
opinions, and by gathering opinions and comparing the results with the results of similar studies in developed countries, a
more efficient development path can be set.
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