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5 Vision and strategy
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" Employee Cooperation
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12 Initial Reachability Matrix
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5 Convergent validity
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Abstract: The purpose of the current research is to design a structure so that it can be used to
investigate the drivers of the appropriate implementation of quality 4.0 in the country's steel
industry. In order to carry out this research, ten stimuli were initially identified using research
literature. Then, using the interpretative structural modeling technique, these stimuli were
structured using the opinions of 13 experts. Next, in order to fit the obtained structure, structural
equation modeling was used using SmartPIs3 software. For this purpose, a questionnaire
containing 33 questions was designed and in order to complete it, 214 managers and employees
of the country's steel industries were asked for their opinions. The findings of the structure fitted
in the research show the presentation of an 8-level structure in which the leadership stimulus is
identified as the initial stimulus. Also, the findings of the research on the high effectiveness of
reward stimuli and control of big data in proper establishment have quality 4.0.

Keywords: Quality Management, Quality 4.0, Fourth Industrial Revolution, Industry 4.0
Introduction and research literature

Quality is one of the most important dimensions related to products and processes, which is
considered as one of the most important competitive advantages for organizations [1]. With the
occurrence of the fourth- industrial revolution, quality management has also caused major
changes in its body, for the purpose of which quality 4.0 has been updated in the international
literature [2]. The purpose of the current research is to design a structure so that it can be used
to investigate the drivers of the appropriate implementation of quality 4.0 in the country's steel
industry. By reviewing the literature and the background of the research, ten factors affecting
the implementation of quality 4.0 in the country's steel industries were identified and adjusted
using the opinion of experts, which are shown in Table 1.
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Table 1. Factors affecting quality 4.0 in steel industries of the country

Factors affecting quality
4.0 in steel industries of
the country

Description

References

Organizational Culture

Organizational culture refers to the beliefs,
convictions and values of the employees in order to
accept the change from the movement towards the
fourth quality in the steel industry.

[3.4]

leadership

Leadership refers to the necessary skills of managers
to motivate and direct activities to achieve goals
related to the establishment of quality four.

[5.6]

Training

Training refers to the training of employees in order
to use technologies related to quality four, including
smart gloves, robots, self-driving vehicles, 3D
printing, etc.

[7.8]

Big Data Handling

Big Data Handling refers to the monitoring, control
and awareness of the volume of big data related to
quality management and obtaining the required data
at the right time. Big data control is one of the
important factors in establishing the fourth quality.

[9,10]

Vision and strategy

Vision and strategy refers to the determination and
identification of plans, short-term and long-term
goals, strategies and necessary measures in order to
move towards the establishment and application of
quality four.

[11]

Financial Resources

Financial resources refer to the financial support and
the allocation of sufficient funds for the use of the
technologies required in the establishment of the
fourth quality.

[12]

Employee Cooperation

Employee cooperation refers to the participation and
cooperation of employees working in steel industries
in order to share information, knowledge and
experiences with each other in order to move towards
the fourth category and its establishment.

[13,14]

Competence and Skill of
Employees

Competency and skill of employees refers to the
capabilities and skill level of employees working in
steel industries in relation to the use of tools and
technologies related to the fourth guality.

[13]

Reward

Reward refers to the use of a suitable reward system
in order to create incentives for steel industry
employees in order to support and cooperate in the
establishment of quality four.

[15]

Technology infrastructure

Technological infrastructure refers to the use of
technologies required in the establishment of the
fourth quality, such as the Internet of Things, robots,
3D printing, cyber-physical environment, etc.

[16]

Methods

In terms of its purpose, the current research is included in the category of applied research,
because in this research, the development of practical knowledge and its practical application in
the country's steel industry is considered. In this research, at the beginning, by studying the
literature and the background of the research, the factors affecting the proper establishment of
quality 4.0 in the country's steel industries were identified. In the following, using the
interpretative structural modeling technique, the communication model between the identified
factors was designed. For this purpose, a paired comparison questionnaire between the identified
dimensions was provided to the experts. The number of experts in filling the questionnaire of
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pairwise comparisons of interpretive structural modeling technique is between 8 and 15 experts.
Accordingly, in this part of the research,

in order to fill out the questionnaire, 13 experts familiar with the subject of the research, who
have done research work in this field and have at least 5 years of related work experience, were
asked to answer the questions of the questionnaire. The tool used in this stage is a questionnaire
consisting of 10 final identified factors, which experts have been asked to determine their
relationship (absence of relationship, presence of one-way relationship, existence of mutual
relationship) by comparing the factors two by two. Smart PLS3 software was used to fit the
conceptual model formed based on the interpretive structural modeling technique. For this
purpose, a questionnaire with 33 questions was designed based on the research background and
experts' opinion and was provided to the employees of the country's steel industry. According
to the structural equation modeling approach, the required sample size in this research is
obtained from the relationship 15q < n < 5q, where in the above formula, q is the number of
questionnaire questions and n is the sample size [17]. According to the number of 33 designed
questions, 240 questionnaires were distributed, of which 214 questionnaires were returned. Due
to the existence of two questionnaires in this research, the sampling method in the distribution
of the questionnaire is pairwise comparisons, snowball and the sampling method in the section
related to the distribution of the questionnaire designed for the factors affecting the
establishment of quality 4.0, the sampling method is available. Is. In this approach, in order to
fit the conceptual model of the research, there are three levels of the measurement model that
shows the relationship between the research questions and variables (determining validity and
reliability), the structural model that shows the relationship between the variables and each
other. The overall fit of the model, which indicates the overall evaluation of the presented model,

Results

According to the interpretive structural modeling approach, the conceptual model of the research

is shown in Figure 1.

Competence and Skill of
Employees
Employee Cooperation

m

Organizational Culture

Figure 1. Conceptual model of research

In the following, based on the modeling approach of structural equations and software, the
relationships between the effective factors of quality 4.0 are shown in Figure 1.

WWW.pgprc.ir CandS S 00 g (w0 Ay yiled



67 Hamidreza Talaie, Mehran Ziaeian and Pooria Malekinejad

a8
29

Q30

q

a31

q32

q33

Figure 2. Investigating the reléﬁonship between factors affecting quality 4.0

Conclusion

The results of this research showed that leadership is considered as one of the basic and
important factors and drivers in the implementation of quality 4.0. In other words, managers'
support for the establishment of quality 4.0 and motivating their employees in order to support
it and accurately determine the duties and responsibilities in a suitable and desirable way, can
lead to determining the vision and formulating plans and goals. short-term, medium-term and
long-term and appropriate strategies through the cooperation of managers and employees. This
research finding is consistent with the research findings from the study of Naidu et al. (2019).
Determining the appropriate vision and strategies in line with the movement of steel industries
towards quality 4.0 has influenced the beliefs, values and convictions of the steel industry
employees through the necessary measures taken in order to accept this change in the
employees. It transforms the organizational culture in the direction of applying quality 4.0 and
supporting this idea. With the transformation of the organizational culture and the opinions and
beliefs of the employees, the management of financial resources and the training of employees
are facilitated, and the willingness and level of cooperation of the employees towards the
establishment of quality 4.0 can be improved. This finding of the research is in line with the
findings of the study of Kohnova et al. (2019). Also, the results of this research showed that
increasing the level of cooperation among steel industry employees has a positive and significant
effect on their skill and competence level. In other words, increasing the level of cooperation of
employees through sharing knowledge, information and experiences with each other improves
their skill level and ability in this field. Considering the novelty of the concept of quality 4.0
and the lack of sufficient knowledge and familiarity with the required infrastructures and
technologies and how to use them in order to implementation of quality 4.0, increase the level
of skill and competence of employees before using the technologies. Quality 4.0 through holding
training classes and employing expert and capable professors in this field, and increasing the
cooperation of employees is mandatory and necessary. This research finding is consistent with
the findings of Perswad's study (2020).
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