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Today, due to the importance of establishing the Internet of Things in the industry and the
increasing progress of technologies in this field, the use of skilled workforces is necessary for
the success of industries. The increasing complexity of technologies requires focusing on the
necessary criteria for the skills and attributes of the workforce in the field of industrial Internet
of Things. Therefore, in this research, to investigate the efficiency of the workforce in the
implementation and acceptance of the Internet of Industrial Things in the automotive industry,
the evaluation criteria and the structural relationships between them should be identified and
used. For this purpose, after studying the research literature and extracting the criteria, the
criteria were localized using expert evaluation and the Fuzzy Delphi Method. In the following,
the cause and effect relationships of the criteria were identified using the Revised DEMATEL
Method, then the leveling of the criteria was done utilizing the Modified Total Interpretive
Structural Model. MATLAB software was used for data analysis. According to the obtained
results, the criteria of management support, communication skills, leadership, risk and crisis
management, and related work experience are causal, and the criteria of employee
performance level, value and belief and work culture, use of digital technology, and flexibility
Keywords: with the change of conditions are effect criteria. Managers and industries should focus on
Industry 4.0, Workforce in the effective criteria for better implementation of the industrial Internet of Things to achieve

Industrial Internet of Things, effective results.
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1. Introduction

The progress and evolution of industrial
revolutions led to the technologies such as cyber-
physical systems and the Internet of Things, as a
result of which Industry 4.0 was introduced
(Kazancoglu & Ozkan-Ozen, 2018).
Accordingly, by entering the new industrial
revolution, the Industrial Internet of Things has
become very popular as one of the technologies
of Industry 4.0. The Industrial Internet of Things
connects objects to the Internet and establishes
interaction between them in the industry
(Dijkman et al., 2015). I1OT establishes a digital
link between different parts of the factory, and in
this way, the management will be able to better
monitor employees’ performance and efficiency
(Javaid et al., 2021). The technologies and
transformations caused by the development of
Industry 4.0 not only affect the production
systems but also have a significant effect on the
nature of work. Therefore, it is important to focus
on the right skills for the new workforce roles in
the IloT field (Kazancoglu & Ozkan-Ozen,
2018). Considering the intelligence,
digitalization, and increasing complexity of
technologies in Industry 4.0, it is necessary to
find suitable criteria to express the workforce
attributes.

Therefore, this research, in addition to
determining the causal and effect relationships of
the criteria, tried to determine the hierarchy of the
establishment of the criteria, which is an
innovation of the present research. For this
purpose, first by studying the research literature,
the evaluation criteria were extracted and
localized by the fuzzy Delphi Method, then the
causal and effect relationships of the criteria were
determined by the revised Dimtel method, and
finally, the hierarchy of standards establishment
was provided by the M-TISM method.

2. Research Methods

In order to conduct the present research and
collect the needed data, the criteria were extracted
with a comprehensive review of the literature and
studies and then provided to the experts in the
form of a questionnaire. For this reason, 10
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experts in the field of the automobile industry
were considered with criteria such as degree and
field of study, job position, work experience,
availability, and willingness to participate. Then
the answers of the experts were localized by the
Fuzzy Delphi Method and the final criteria were
determined. To determine the causal and effect
relationships of the criteria, the R-DEMATEL
method was used. The M-TISM method was also
utilized to establish and determine the hierarchy
of criteria.

3. Results

The result of the present study shows that among
the 13 criteria extracted from the research
literature, 10 criteria have been accepted.
According to Dematel's calculations, cause
criteria, to which industries should pay attention,
include management support criteria (C3),
technology coordination and integration (C5),
communication skills (C6), leadership (C7), risk
and crisis management (C8), and related work
experience (C9). Moreover, effect criteria include
employee performance level (C1), value and
belief and work culture (C2), use of digital
technology (C4), and flexibility with changing
conditions (C10).

According to the results of the M-TISM, the
criteria of communication skills, leadership, risk
and crisis management, and related work
experience can be regarded as effective criteria.

4. Conclusion

IIOT, as one of the technologies of the fourth
industrial revolution, is entering the daily
activities of many industries, including the
automobile industry; therefore, the workforce,
which is one of the success factors in the industry,
should be familiar with this technology. For
effective implementation of industrial Internet of
Things technology, skill improvement, and
efficiency of the workforce in the automotive
industry, criteria  evaluation is  needed.
Considering causal and effect relationships
between criteria, decision-makers can assess the
impact of any improvement in a criterion and the
overall level of success. For the better
implementation of the industrial Internet of
Things in the automotive industry and its
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acceptance by employees, effective criteria for
employee characteristics should be considered
and focused on. These criteria have a positive
impact and also lead to preparation for future
employment in the relevant industry.
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