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Background and Objectives: Today, there is a growing concern in the
supply chain due to disruptions, which requires appropriate tools to support
the supply chain to increase its resilience. Supply chain management must
move towards different and innovative approaches by utilizing new
technologies to increase the ability to face risks and improve its resilience.
Acrtificial intelligence, blockchain, big data analytics, and the Internet of
Things, as a few smart technologies, have transformed the way organizations
collect data and share information in real time. This has led to innovative
frameworks in the supply chain and the development of new competitive
strategies. Hence, there is a need to integrate advanced technologies to create
resilient supply chains. Implementing smart technologies in Iranian SMEs is
challenging and faces problems and obstacles such as the large investment
required, the complexities of implementing and integrating equipment, the
uncertainty of support, the need to build a culture and train human resources,
and infrastructure problems. This study examines the role of artificial
intelligence and big data analytics in creating resilient supply chains in
Iranian SMEs.

Materials and Methods: The present study follows the interpretive
paradigm in terms of philosophical foundations and is applied in terms of
purpose because it is conducted with the aim of obtaining the results of the
findings to solve existing problems in a specific field. On the other hand, it
has a developmental orientation due to the knowledge gained from the design
of the model and the study in terms of results. Also, in terms of the nature of
the data, it is qualitative because it is an interpretive study based on
interpretive methodology. And in terms of the method of data collection, it
is descriptive because it includes a set of methods that aim to describe the
conditions or phenomena under study. The data were collected using a semi-
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structured interview method. The statistical population of the study is
managers of small and medium-sized companies in Iran. Sampling of experts
was carried out using a non-probability and purposive method, and a total of
15 people were interviewed to achieve the theoretical adequacy criterion. The
Total Interpretive Structural Modeling method was used to conduct this
research. The TISM method is an interactive process in which a set of
different and related elements are structured into a systematic and
comprehensive model. This technique greatly helps to establish order in the
complex relationships between the elements of a system. In other words, total
interpretive structural modeling is an interactive learning process that,
through the interpretation of the opinions of a group of experts, deals with
the relationship between the concepts of a problem and creates a
comprehensive structure of a complex set of concepts. In addition to
specifying the precedence and delay of the effects of the elements on each
other, it determines the direction and intensity of the relationship between
the elements of a complex set in a hierarchical structure.

Results: The aim of this study was to design a model for improving the
resilience of Iranian small and medium-sized enterprises' supply chains
through artificial intelligence and big data. After reviewing the literature and
approving experts, factors were identified in 12 dimensions and then, using
the total interpretive structural modeling method, V levels of classification
and their relationship were determined. Lower levels are considered the most
influential and the least influential. Accordingly, the Supply Chain Analytics
(SCA) factor was placed at level 7 (the lowest level). The results of the
previous stage analysis are influential on Demand Forecasting (DF),
Consumer Behavior (CB), and Operations and Planning (OP), which were
placed at level 6. The three factors of demand forecasting, consumer
behavior, and operations and planning in the next stage strengthen Visibility
(VIS), which was placed at level 5. Visibility provides the basis for Periodic
Monitoring (PM), which is placed at level ¢. Next, periodic monitoring
impacts Point-Of-Sale data analytics (POS) and Inventory Management
(INV), which are located at Level 3. Point-of-sale (POS) and inventory
management data analytics lead to improved Efficiency (ECY),
Transportation (TRN), and Route Optimization (RO), which are located at
Level 2. Finally, efficiency, route optimization, and transportation drive
improved Supply Chain Resilience (SCR), which is located at Level 1. By
following these steps, businesses can create a more resilient, cost-effective,
and environmentally sustainable supply chain that is prepared to overcome
disruptions.

Conclusion: To improve supply chain resilience using artificial intelligence
and big data in small and medium-sized enterprises, it is recommended that
companies use joint cooperation in the field of advanced technologies and
benefit from the experiences of leading companies. Before using artificial
intelligence and big data tools, planning should be done to meet its
requirements. The development of technology infrastructure requires large
investments, which include the costs of purchasing equipment, developing
software, and creating advanced networks. In addition, data protection also
requires strong security infrastructures, which are not properly provided in
many cases. Necessary conditions such as providing specialized personnel
and training the human resources should be provided. Companies should
provide continuous training and development programs for their employees
so that they can effectively use digital tools and have the necessary abilities
in facing new challenges. Companies should implement infrastructure to
protect their sensitive data. Other practical suggestions for improving supply
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chain resilience include: Using machine learning models to analyze sales
data, customer behavior, and market conditions; Combining internal and
external data (such as weather conditions, economic events) for more
accurate and timely forecasts; Designing integrated dashboards that display
supply chain data in real time; Using big data to analyze trends and key
performance indicators (KPIs) and provide early warning; Using artificial
intelligence algorithms to identify weaknesses and the likelihood of crises;
Designing different scenarios based on data analysis and preparing
alternative plans; Using route and scheduling optimization algorithms based
on traffic and environmental data; Big data analysis to select suppliers and
routes with the lowest risk and cost; Employing robots and intelligent
systems to perform warehousing, ordering, and inventory control operations;
using sensors and the Internet of Things (1oT) to collect real-time data and
improve monitoring; training supply chain personnel in data analysis and
artificial intelligence applications; creating specialized teams to manage data
and utilize new technologies.
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