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Hyperautomation is not a choice <but a competitive necessity for the petrochemical
industry in the era of Industry 4.0. By combining the power of data <automation «and
artificial intelligence <these technologies help petrochemical companies make their
operations safer «more efficient <and more profitable <and as a result <be ready for
future target markets that are built with data and automation. The purpose of the
present study was to design a model for the model of increasing the export of
petrochemical derivatives with the hyperautomation approach in Industry 4 for Iranian
petrochemical holdings. The method of this research is mixed (qualitative-
quantitative). The qualitative part of the research was conducted using interviews with
21 experts and analyzing the resulting data using the content analysis method (theme) ¢
and 19 indicators of increasing the export of petrochemical derivatives with the
hyperautomation approach in Industry 4 were identified and extracted. Then «¢in the
quantitative part <the combined method of DEMETL-ISM was used to design the
model. In the DEMATL section sthe relationship and effectiveness of the extracted
indicators were collected with the help of experts. The collected data were analyzed
in the form of a self-interaction matrix using ISM Matlab software <and a four-level
model was obtained. The data required for this section was also collected using a self-
interaction matrix. Analysis of the collected data using Matlab software led to the
formation of four levels <of which the establishment «promotion <and development of
the Internet of Things level in production and distribution lines were the most effective
indicators in this model.
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Extended Abstract
Introduction

Exports are a vital tool for countries to achieve their economic prosperity and growth goals. Since
exports help improve a country's balance of payments, employment rates, and living standards,
governments seek to increase their countries' exports by managing export development
(Rasoulehvandi et al., 2024). The increasing role of data and information, the use of programmable
tools and machines, and the development of smart factories paved the way for the creation of the
Fourth Industry. As the world faced a huge volume of data, hyper-automation emerged, which is
considered the heart of the Fourth Industrial Revolution (Alnahhal, 2024). Hyper-automation is
primarily about bringing more intelligence and a more effective systems-based approach to
growing automation initiatives. This approach emphasizes the importance of trying to strike the
right balance between replacing manual effort with automation and optimizing difficult steps.
Business process professionals can better identify automation opportunities that many employees
manage. Users can also automate many processes in their functions and achieve greater speed with
the resources they have by leveraging the capabilities of meta-automation solutions. (Rodriguez &
Winkler, 2024). This research seeks to design a model for increasing the export of petrochemical
derivatives with a hyper-automation approach in the fourth industry for Iranian petrochemical
holdings.

Methods

This research seeks to design a model for increasing the export of petrochemical derivatives with
a hyper-automation approach in Industry 4 for Iranian petrochemical holdings using a mixed
research method (qualitative-quantitative). The mixed research method is a research approach in
which a combination of qualitative and quantitative methods is used simultaneously. In the
qualitative part, in order to understand, recognize and extract variables from semi-structured
interviews and content analysis (theme) to reach the variable, data were collected systematically
from the interview texts to perform content analysis. Usually, content analysis is used with the
help of Maxquda software to identify the underlying categories of expert interviews. In the
quantitative part, a combined method of DEMATEL and interpretive structural modeling (ISM)
was used to design the research model, and the data required to complete the matrix was derived
from the opinions of experts who are fully familiar with this method. Interpretive structural
modeling is able to determine the relationship between indicators that are individually or in groups
dependent on each other. The statistical population of this qualitative study includes a set of
academic experts (professors in industrial management, production orientation, with the scientific
rank of associate professor and above) and organizational experts (senior managers of Iranian
petrochemical holdings, with a PhD and more than 10 years of management experience) in the
field of exporting petrochemical derivatives. Using purposive sampling, 12 people were initially
identified as the initial research experts and then the necessary data were collected. During the
interview, new people were identified, and a total of 21 people were interviewed, achieving
theoretical saturation. In the quantitative section, experts from the qualitative section were used
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with purposive sampling method, who were familiar with the combined Dematel method and
interpretive structural modeling, and their number was 17. For data analysis in the modeling
section with the Dematel-ISM method, ISM Matlab software was used.

Findings and Argument

Given that the goal of the present study is to describe the phenomenon of increasing exports of
petrochemical derivatives in the most detailed way possible within the framework of a local model,
a criterion called data saturation or theoretical saturation is used to determine the qualitative
endpoint. In other words, in this situation, new data that is entered into the study does not change
the existing information about the research topic., 19 main variables were extracted, which are
shown in table number one of these variables.

Table 1: The Extracted indicators of the qualitative part of the research

code Index Code Index
Cl Controlling and reducing fluctuations in the quality of Cl1 Data-driven and rapid
derivatives with artificial intelligence and sensors decision-making in target
markets
C2 Increasing the trust of foreign buyers in petrochemical C12 Eliminate time-consuming
derivatives activities with automation
C3 Accurate tracking of export shipments C13 Detailed analysis of market
changes with analytical
algorithms
C4 Maximizing the degree of compliance of derivatives Cl4 Deploy, upgrade and
with global standards develop the level of Internet

of Things in production and
distribution lines

C5 Maximizing productivity based on hyper-automation Cl15 Automated systems based
on machine learning
C6 Minimizing operating costs by adjusting dynamic Cl6 Rapid design of new
parameters products with artificial

intelligence and tailored to
market needs and tastes

C7 Intelligentizing production lines C17 Reduce operational risks
and overhead costs
C8 Zeroing human errors in production processes C18 | Accurate and traceable data
in production processes
C9 | Optimizing the transportation and loading of derivatives | C19 Increase efficiency,
C10 Automatic systems based on machine vision transparency and

management of production
line transactions with
blockchain

Source (research findings)
Then, using interpretive structural modeling (ISM) method, levels and the impact and effectiveness

of specific factors and research model were obtained. This model was seven-level.
Conclusions

The implementation of Industry 4 technologies not only leads to increased production efficiency,
but also plays a key role in expanding the international market share of Iranian petrochemical
derivatives by increasing quality, transparency, and export flexibility. Petrochemical derivatives
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producers with smart dashboards in Industry 4 can directly access end customers (without many
intermediaries). With the help of Industry 4, the country's petrochemical companies can align the
mix of exported products (for example, light versus heavy polyethylene) with the global demand
pattern. The research model showed that the establishment, upgrade, and development of the
Internet of Things level in production and distribution lines is the most effective indicator in
increasing the export of petrochemical derivatives with a hyper-automation approach in Industry
4 for Iranian petrochemical holdings.
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