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Industry 4.0; The purpose of this paper is to identify the internal factors that contribute to improving the
internal effective factors of development of manufacturing businesses in industry 4 and to provide a structural-interpretation
Industry 4.0; model. In the first stage, internal factors were identified by reviewing the literature by the Meta-
Improve domestic business. synthesis method. The codes of choice include organizational factors, intelligent supply chain,

human resources and technology. In the next step, to present the model, effective relationships
were determined using structural-interpretation modeling, which results in strategic planning,
training and learning «digital capability and workforce updates are at the lowest level (Eighth
level), and at the highest level, i.e., the first level, the cooperation between supplier and distributor «
The transport system and commercial capability are located and the role of effective factors was
determined by using MICMAC analysis. In the group of dependent variables, the factors affecting
team creativity, business ability, efficient innovation and workforce updating are located. In the
group of two-fold and key variables, data analysis factors, artificial intelligence, digital ability,
intelligent human resources, the Internet of Things, robotics, employee empowerment are located.
In the group of variables affecting strategic planning factors, training and learning, safety system,
organizational culture, individual factors, as well as independent variables that include effective
factors of supply chain management <transport and cooperation system between supplier and
distributor. Finally, according to the extracted model, practical suggestions were presented to
managers and policy makers of small and medium production companies to improve and develop
their business by relying on industry 4. Also, suggestions were given to future researchers to
conduct future research.

Extended Abstract

1. Introduction

system integration, simulation, autonomous robots, big data and analytics, augmented reality, additive manufacturing,

cloud computing and cyber security), which is changing traditional production systems. It aims to fully integrate and
automate production systems and optimize flows throughout the value chain, while changing conventional relationships
between suppliers, manufacturers and customers. The realization of these physical cyber systems and achieving integrated
and dynamic networks is the core of Industry 4.0.

I ndustry 4 is a combination of 9 pillars based on technological advances (Internet of Things, horizontal and vertical
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The adoption of Industry 4 can enable the development of green products and environmentally sustainable production and
production processes through green supply chain management. In addition, these technologies provide opportunities for
industrial upgrading.

In studying the emergence of big data analytics from a corporate and supply chain perspective, Kache and Searing (2017)
identified 43 opportunities and challenges ranging from operational efficiency and maintenance to levels of customer
behavior. 9 The technological advancement of Industry 4.0 offers new strategic opportunities to increase competitiveness
through cost optimization, quality, service levels and flexibility. Advances in technology affect decisions about production
locations along the value chain and how each unit is managed. Cost-effective production of a single item — rather than a batch
— leads to ultimate flexibility and customization without impacting costs. It changes views to create or buy, giving
manufacturers access to product markets where more profit is made from personalized production. Additive technologies also
simplify processes, eliminate the distinction between manufacturing and assembly, shorten delivery times, and simplify the
supply chain by reducing inventory and logistics costs. Integrated systems, using autonomous and collaborative robots,
increase production quality, modify the impact of labor on product cost, and thereby influence decisions in manufacturing to
streamline the supply chain and reduce lead times. As strategic opportunities, information and communication technologies
business model innovations are providing services. Dispersed production models, in which production and consumption are
located next to each other or in close proximity to each other, indicate the direction of development paths of nascent supply
chains.

2. Design/methodology/approach

The current research is a qualitative-quantitative research method and in the framework of mixed methodology and seeks
to provide a structural-interpretive model of internal effective factors in the adoption of Industry 4.0 in the improvement of
manufacturing business. For this purpose, internal effective factors in Industry 4.0 in improving manufacturing business were
first extracted using purposeful-judgmental sampling and through meta-combination. In order to identify the internal
effective factors in Industry 4.0 in improving the manufacturing business, the meta-combination method was used in the
qualitative part to evaluate scientific resources. Therefore, to use the metacombination method, the seven-step method of
Sandelowski and Barroso (2007) was used, which includes the following process: 1 setting the research question; 2 literature
review in a systematic way; 3) searching and selecting suitable texts; 4) extraction of text information; 5) analysis of
qualitative findings; 6) quality control; 7) Presentation of findings. After the qualitative stage of internal effective factors in
Industry 4.0 in improving manufacturing business in 19 categories and a specialized questionnaire, the effectiveness and
effectiveness of the factors were evaluated from the point of view of executive managers and university professors in the
field of manufacturing companies in Yazd province. The number of the statistical sample in the quantitative part was 12
people and they were selected by the objective-judgment method of experts. For this purpose, structural-interpretive
modeling and MICMAC analysis were used. Structural interpretive modeling is an effective and efficient method for subjects
in which qualitative variables at different levels of importance interact with each other. This method examines the order and
direction of complex relationships between the elements of a system and is a tool to overcome the complexity between
elements.

3. Finding

In this research, the effective factors were identified through the literature review using the metacomposite method, and
finally 60 open codes, 19 central codes and finally 4 selective codes were extracted, then 19 sub-themes in the form of a
pairwise comparison questionnaire at the disposal of experts in the field of manufacturing industries in Yazd province. They
had at least ten years of work experience, and the information obtained from the questionnaire and its analysis were
investigated using the structural-interpretive method, the relationships and the importance of these effective factors. In the
qualitative part of the research, four selected codes of intelligent supply chain, organizational factors, human resources and
technology were extracted.

In the quantitative part of the research, the internal influencing factors of Industry 4.0 in improving the manufacturing
business were classified into eight levels. Strategic planning, updating the workforce, digital capability and training and
learning are placed at the lowest level (level seven and eight) and act as the foundation stone in such a way that for the
development of the manufacturing business, it is necessary to start from this level or factors. Kurd, because these factors have
the greatest impact on other factors, and the highest level (first level) of cooperation between the supplier and distributor, the
transportation system and commercial ability was placed. These factors have less stimulating power and more dependence. In
fact, these factors are less influential but more influential.

4. Conclusion

The aim of the present study was to present a structural-interpretive model of the internal factors influencing the adoption
of Industry 4.0 in improving manufacturing business in Yazd province. Based on the alignment of the present study with
studies conducted in Yazd, it seems that the ability of businesses to adapt to Industry 4.0 can improve affect their
manufacturing business. This can include factors such as management and technical capability as well as developing skills
and knowledge among employees. Finally, improving the manufacturing business requires a long-term perspective that
considers social, economic, and environmental goals.

To strengthen the development of manufacturing businesses in the context of Industry 4.0, it is necessary to focus on
practical strategies based on the identified internal factors that affect team creativity, business ability, entrepreneurial
innovation and workforce updating.
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