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Abstract: The purpose of this research is to apply metasynthesis technique in
identifying the components of intelligent management systems for sustainable
and resilient production systems in the cement industry. Using a systematic and
metasynthesis approach, the researcher analyzed the results and findings of
previous researchers and identified the effective factors by performing the 7
steps of the Sandelovski and Barroso method. Among the 268 articles, 32 articles
were selected based on the CASP method, and the validity of the analysis was
confirmed by the values of the Holstein coefficient, Scott's P coefficient, Cohen's
kappa index, and Krepinderoff's alpha. In this context, in order to measure
reliability and quality control, the transcription method was used, and its value
was identified for the indicators identified at the level of excellent agreement.
The results of data analysis collected in MAXQDA software led to the
identification of 75 primary codes in 12 categories. The identified categories are
flexible strategy, resilient innovation, convergence of the Internet of Things,
artificial intelligence and distributed database, manufacturing intelligence,
design, manufacturing digital logistics, data management, manufacturing
technology, stakeholder and people value management, big data integration,
and tool crisis. Smart and digital and intelligent customer relationship
management. As a result, intelligent management systems focusing on flexible
strategy, resilient innovation, and convergence of modern technologies can
significantly contribute to increasing sustainable production and resilience in
the cement industry. By integrating the technologies of Internet of Things,
artificial intelligence and database distribution, these systems enable process
monitoring and optimization, reducing resource wastage and increasing
productivity.

Keywords: Intelligent Management Systems, Sustainable and Resilient
Poduction Systems, Cement Industry.



https://sanad.iau.ir/journal/msds
https://orcid.org/0009-0006-7601-2835
https://orcid.org/0000-0002-6339-6562
https://orcid.org/0009-0007-2818-9326
https://orcid.org/0009-0003-0524-6862

Management and Sustainable Development Studies, 4(2): 179-204, Summer 2024 180

Extended Abstract

Introduction

Intelligence in the manufacturing industry means the use of new technologies, artificial
intelligence algorithms, and automation to improve performance, productivity, and production
quality (Perifanis & Fotis, 2023). But if this intelligence is based on resilience and sustainability,
it means adopting approaches and strategies that are resilient and flexible against environmental
and economic changes and help maintain the balance between economic, social and environmental
interests. One of the important aspects of intelligence in the manufacturing industry is the
improvement of production processes and resource management (Dubey et al., 2022). This
includes the use of intelligent systems to control and monitor processes, predict market needs, and
optimize scheduling and resource consumption (Tian & Wang, 2023). These approaches can be
used to increase productivity, reduce resource wastage, and even increase flexibility in the face of
environmental changes (Alonso-Muiioz et al., 2021).

Along with these issues, the use of artificial intelligence and data analysis can help the
manufacturing industry to experience sustainable and resilient recovery (Karbasi et al., 2022).
These tools can detect patterns of machine and equipment performance and suggest necessary
improvements, as well as by aggregating data from processes and communication with different
systems in the supply chain, take advantage of changes caused by various factors and identify
approaches that lead to sustainability and resilience (Paul & Tresita, 2020). In general, intelligence
in the manufacturing industry can also provide sustainable and resilient improvements through
performance optimization and increased flexibility (Gupta et al., 2021).

Intelligent management systems are very important because they help factories and production
units to experience sustainable recovery and resilience in the face of various changes and
challenges, including raw material supply problems, price fluctuations, changes in customer
demands, and economic sanctions (Shahed et al., 2021). In this way, intelligent management
systems as a powerful tool can help improve performance and sustainability in the cement
industry. Therefore, this research seeks an answer to the question, what are the components of
intelligent management systems for sustainable and resilient production systems in the cement
industry?

Theoretical framework

Intelligent management systems provide comprehensive and comprehensive improvement in the
management and control of processes, resources, and data related to an organization or business.
These systems use a combination of new technologies such as artificial intelligence, Internet of
Things, data analytics, and automation to improve performance and increase productivity. One of
the prominent features of intelligent management systems is the ability to collect and analyze big
data collected from various sources, including sensors, devices, information systems, and user
activities (Hassanpour Rad & Alizadeh Qadiklai, 2022).

According to the collected data, intelligent management systems have the ability to perform
advanced analysis that helps managers make better decisions. This analyzes can help identify
patterns, predict issues, improve process performance, and even suggest optimal decisions for
complex issues. In addition, intelligent management systems have the possibility of making
automatic decisions, which helps to reduce management time and costs and provides new
opportunities to improve performance and business (Hashmdar, 2022).
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Sustainable and resilient production systems are tools and approaches that help factories and
production units to improve their performance in the face of environmental, economic, and social
challenges and to be environmentally, socially, and economically sustainable. In these systems,
the focus is on the productivity of resources, reducing wastage, maintaining the quality of
products, and increasing flexibility in the face of more changes (Appolloni et al., 2022).

The importance of the first systems is related to environmental sustainability. Considering the
reduction of energy consumption, optimal use of natural resources, reduction of pollutant
emissions, and recycling of materials, these systems help factories to reduce their negative effects
on the environment and provide solutions to preserve the environment. Second, sustainable and
resilient production systems contribute to a sustainable economy. By improving production
processes, reducing costs, and increasing productivity, these systems help factories to remain
stable in the face of global competition and benefit from sustainable economic growth and
development (Afanasyev et al., 2019).

The third point is the connection of these systems with social sustainability. Given that factories
have large impacts on local and global communities, sustainable and resilient production systems
must operate in a way that promotes social sustainability as well. This includes creating safe and
healthy working conditions, respecting workers' rights, increasing transparency and local
community partnerships, and corporate social responsibility. With these approaches, sustainable
and resilient production systems can help balance economic, environmental, and social benefits
and help maintain the sustainability of society (Jamali & Karimi Asl, 2017).

Methodology

This research is practical in terms of purpose (it is used in the field of cement industry) and in
terms of the general approach, it is a qualitative study, and it was carried out with the library
research method, with metasynthesis technique in the field of intelligent production.
Metasynthesis is not just an integrated review of the qualitative principles of the case or the
analysis of secondary data and primary data from selected studies, but the analysis of the findings
of these studies. In other words, metasynthesis is the combination of interpretations of the main
data of selected studies. To achieve the goal of the research, using the Metasynthesis method,
according to the model of Sandelowski & Barroso (2007).

Discussion and Results

The aim of this research was to identify the components of intelligent management systems for
sustainable and resilient production systems in the cement industry. Based on the metasynthesis
method, 75 codes were identified in 12 categories. The validity and reliability of the research
results were also confirmed. The identified categories are flexible strategy, resilient innovation,
convergence of the Internet of Things, artificial intelligence and database distribution,
manufacturing intelligence, design, digital logistics of production, data management, production
technology, value management of stakeholders and people, integration of big data and the crisis
of intelligentization and digital tools and intelligent customer relationship management. As a
result, intelligent management systems focusing on flexible strategy, resilient innovation, and
convergence of modern technologies can significantly contribute to increasing sustainable
production and resilience in the cement industry. By integrating the technologies of the Internet
of Things, artificial intelligence and database distribution, these systems enable process
monitoring and optimization, reducing resource wastage and increasing productivity.
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Conclusion

By using smart technologies in all stages from production to distribution, the cement
industry can improve its performance and become a stable and resilient system. Data
management, big data analysis, and the use of obtained information as a tool for making
intelligent decisions and more accurately predicting the state of the market and the
business environment are of particular importance. In general, the integration of intelligent
management systems in the cement industry makes this industry significantly improve
performance, product quality, and efficiency, and face challenges such as unprecedented
changes with greater resilience.
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