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Abstract

Artificial Intelligence (AI) has emerged as a pivotal instrument in the supply chain management of Small and Medium-
Sized Enterprises (SMEs). Through the enhancement of operational processes, cost reduction, and the improvement
of decision-making accuracy, particularly via demand forecasting, inventory optimization, risk management, process
automation, and increased transparency, Al enables SMEs to achieve superior performance within today’s highly
competitive markets. This study focuses on investigating the interaction between Al and supply chain management
in SMEs. A comprehensive review of the existing literature on the impact of Al on supply chain management,
alongside prior research examining the benefits and bartiers to its application in this domain, was conducted.
Additionally, all referenced studies were analyzed using a descriptive approach within the empirical background
section. The findings reveal that Al is being increasingly adopted in the supply chain management of SMEs, offering
substantial opportunities for enhancing supply chain performance and exerting positive influences on operational

efficiency, cost structures, and decision-making capabilities.

Keywords: Artificial intelligence, Intelligent supply chain management, Supply chain of small and medium-sized
enterprises.

1| Introduction

1.1| Problem Statement

The primary objective of the development of Artificial Intelligence (Al) was to incorporate intelligence into
machines, enabling them to undertake uniquely human problem-solving tasks [1]. The ultimate goal of Al
research is the advancement of technologies that allow computers and other machines to operate intelligently
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[2]. The emergence of Al has brought about significant changes in businesses, aiding in the planning and
optimization of production processes. Al technologies possess high analytical capabilities and ensure
improved execution and achievement of operational efficiency. Although Al itself is not a new concept, its

potential for broad applications, including supply chain management, has only recently been recognized [3].

Al has the potential to transform various aspects of business operations and is employed for data analysis,
demand forecasting, logistics, transportation route optimization, and the identification of inefficiencies within
supply chains. This, in turn, can lead to improved responsiveness to demand fluctuations, reduced delivery

times, and lower costs [4].

Today, managers' petspectives on supply chain management have evolved, and the application of information
technology in this domain is increasingly prevalent [5]. Al strengthens the flexibility and resilience of supply
chains [6]. It is increasingly regarded as a source of competitive advantage in operations and supply chain
management [7]. Companies that are more agile in adopting new technologies gain a competitive edge over
those that ignore digital trends or resist innovation [8].

If Small and Medium-Sized Enterprises (SMEs) fail to upgrade by adopting available technologies, they risk
losing their competitive positions [9]. SMEs, by leveraging digital technologies and their strategic locations,
can establish more flexible, sustainable, and transparent supply chains, which benefit the environment,
society, and their businesses [10].

Accordingly, the interaction between Al and supply chain management in SMEs represents an emerging field
for research and exploration of the nature of this relationship. It is hoped that this study contributes
meaningfully to enriching the existing literature in this area.

2| Theoretical Foundations

2.1| Artificial Intelligence

The 1950s witnessed the emergence of Al, when researchers and computer scientists began exploring the
idea of creating robots capable of thinking, learning, and solving problems like humans [2]. According to John
McCarthy, the father of Al Al is "the science and engineering of making intelligent machines, particularly
intelligent computer programs" [11]. Al is defined as the capability of a system to accurately process external
data, learn from that data, and use the acquired knowledge through adaptability and flexibility to accomplish
specific goals and tasks [12].

Al is a rapidly growing technological phenomenon that industries across sectors are eager to exploit in order
to benefit from increased productivity and reduced costs. At a broader level, Al appears capable of replacing
humans by performing intelligent tasks that were once confined to the human mind [13].

2.2 | Supply Chain Management

A supply chain is an integrated process through which raw materials are transformed into final products and
delivered to customers. Typically, every supply chain consists of four primary components: production,
supply, distribution, and customers, each comprising several subcomponents [14]. Every business is part of
one or multiple supply chains [15].

Supply chain management is a decision-making process conducted at operational, tactical, and strategic levels
to optimize supply chain efficiency [16]. It refers to the process of organizing, executing, and monitoring
supply chain activities, encompassing the movement and storage of raw materials, work-in-progress
inventory, and finished goods from the point of origin to the point of consumption, effectively meeting
customer demands [17].

Opver time, supply chain management has evolved into a strategic function [18]. Companies that manage their
supply chains more effectively and efficiently are better prepared to mitigate risks and overcome unexpected
disruptions [19].



Artificial intelligence and supply chain management of small and medium-sized enterprises 14

2.3 | Small and Medium-Sized Enterprises

In 2005, the Otganisation for Economic Co-operation and Development (OECD) defined SMEs as
independent, non-subsidiary companies employing a relatively small number of employees, despite
acknowledging that no single definition exists among member countries and that employee count is not the
sole criterion.

Precisely defining SME:s is highly complex, as each country employs its own criteria to categorize businesses
as SMEs. The significance of SMEs lies in their considerable contribution to the development of economic
systems, social vitality, and political stability across nations, despite their varying nature [20].

SMEs are crucial in driving economic growth, promoting exports, and generating employment. To maintain
competitiveness in today’s marketplace, SMEs must identify and leverage key enablers for advancing their
digital transformation processes [21]. Industries worldwide are experiencing digital transformation; thus, to
remain competitive, SMEs must adopt new tools and business models [22].

3| Literature Review

Mohammadi et al. [23], in their article titled "identification and prioritization of Al applications in supply
chain 4.0 (case study: Retail industry)," investigated the identification and prioritization of Al applications in
the supply chain of Iran's retail industry. They concluded that the applications of providing personalized
recommendations, integrated and intelligent warchouse management systems, smart customer reception
systems, along with challenges such as regulatory complexity in Al system implementation, high IT
infrastructure costs, and the lack of appropriate methods for chatbot training, are of the highest priority.

Farhadi [24], in his article "investigation of key indicators for the adoption of digital technologies in
sustainable supply chains," states that the key indicators for adopting digital technologies in sustainable supply
chains include efficiency, cost reduction, increased speed and accuracy in operations, improved
communication and interactions, reduced negative environmental impacts, and enhanced transparency and
reliability. He concludes that sustainable supply chains are of significant importance, and the use of digital

technologies can improve their performance and sustainability.

Ghasemi Hamadani et al. [25], in their research titled "explaining the evolutionary trends of supply chain
management toward intelligence: A scientometric approach," argue that utilizing emerging technologies in
supply chain management creates greater value for organizations by improving their operational processes,
such as transparency, product identification, and traceability. Emerging digital and intelligent technologies can
facilitate real-time data collection, optimize organizational processes, and enhance the sustainability of supply
chains.

Culot et al. [20], in their study "Al in supply chain management: A systematic review of empirical studies and
research directions," examined the opportunities and challenges arising from the implementation of Al in
supply chain management. Their study highlights that technology alone is rarely sufficient, as organizational
and inter-organizational factors play a major role.

Mohsen [4], in his article "the impact of Al on supply chain management performance,” investigated the use
of Al in supply chain management and its impact on performance. He asserts that Al has the potential to
enhance supply chain management performance by increasing responsiveness and flexibility, reducing waste,
and improving collaboration and customer satisfaction. Despite its potential benefits, he emphasizes that
implementing Al in supply chain management requires significant resources and expertise and raises critical

ethical concerns such as data privacy and security.

Sahoo et al. [27], in their study titled "a review of digital transformation and industry 4.0 in supply chain
management for SMEs," identified the practical benefits that SMEs may achieve by implementing digital
transformation strategies, including reduced delivery times, improved product quality, cost savings, enhanced
customer satisfaction, and gaining a competitive advantage.
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3.1| Empirical Background of the Research

The following table presents a review of the most recent and relevant articles and research backgrounds.
Ultimately, it leads to a synthesis of the presented content regarding the interaction between Al and supply
chain management of SMEs.

Table 1. Review of previous studies.

Research Results Year Ref. Row
This study indicates that technology alone is rarely sufficient, as organizational and 2024  [26] 1
inter-organizational factors play a major role.

The results suggest that the implementation of Al-based predictive analytics in supply 2024 [28] 2

chains enhances operational efficiency, reduces costs, and improves resilience against

disruptions. Furthermore, it significantly advances demand forecasting, inventory

management, supplier selection, and risk management.

The findings demonstrate that many digital tools and applications can improve a 2024  [§] 3
company's performance by simplifying internal processes, managing external

stakeholders, and strengthening relationships with existing customers. Increased

innovation can streamline internal processes and make operations more productive.

Companies that intelligently adopt new technologies are more likely to gain a

competitive advantage in their respective business fields.

The results also show that Al has the potential to enhance supply chain management 2023  [4] 4
performance by increasing responsiveness and flexibility, reducing waste, and

improving collaboration and customer satisfaction.

According to the research findings, the practical benefits that SMEs may gain from 2023 [27] 5
implementing digital transformation strategies include reduced delivery times,

improved product quality, cost savings, increased customer satisfaction, and achieving

competitive advantage.

The results indicate that demand forecasting, logistics hub management, distribution 2023 [29] 6
and transportation, sales, and marketing are among the key subfields of supply chain

management that greatly benefit from Al A lean and agile supply chain performance

is something that Al can enhance by increasing flexibility and responsiveness,

reducing waste, improving customer satisfaction, and fostering better teamwork.

Despite these potential advantages, it is crucial to recognize that integrating Al into

supply chain management brings significant ethical challenges, such as data security

and privacy concerns, and requires a substantial commitment of time and resources.

Furthermore, the findings reveal that technical factors (such as relative advantages), 2022 [30] 7
organizational factors (such as top management support and organizational

readiness), and environmental factors (such as government support) positively

influence the implementation of Al technologies in supply chain management.

The study also highlights that leadership plays a pivotal role in driving Al adoption by 2022 [31] 8
fostering a data-driven, digital, and collaborative culture, while simultaneously

enhancing the skills and competencies of employees.

The results further confirm the widespread use of Al and its significant role in 2022 [32] 9
improving supply chain management.
This study identifies five critical areas where Al can contribute to enhancing supply 2021  [3] 10

chain resilience: increasing transparency, ensuring delivery reliability, providing

personalized solutions for upstream and downstream stakeholders, minimizing the

impact of disruptions, and facilitating an agile procurement strategy.

This study examines and evaluates eleven independent factors and three dependent 2021 [33] 11
factors, stating that, overall, the adoption of Al in SCRM depends on integrated data

management, complexity, disruption impact, and regulatory uncertainty.

According to the research findings, commercial organizations, in order of priority, can 2024 [34] 12
promote the adoption and successful implementation of Al-integrated Customer

Relationship Management (CRM) systems by strengthening organizational Al

readiness — meaning organizational understanding of system technical levels and

complexity, establishing the required infrastructures, and enhancing awareness — and
by empowering Al adoption through fostering a positive attitude toward the
technology, mapping out a technology roadmap, and acquiring the necessary
professional expertise. By doing so, they can benefit from the extensive advantages of

Al
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Table 1. Continued.

Research Results Year Ref. Row
The research findings indicate that the highest-priority applications include 2023  [23] 13
personalized recommendation systems, integrated and intelligent warehouse

management systems, and Al-powered customer reception systems. Additionally, the

most critical challenges include regulatory complexities in Al system implementation,

high IT infrastructure costs, and the lack of suitable methods for chatbot training.

Furthermore, the results highlight that the key factors influencing the adoption of digital 2023 [24] 14
technologies in sustainable supply chains include efficiency, cost reduction, increased

speed and accuracy of operations, improved communication and interactions, reduced

negative environmental impacts, and enhanced transparency and reliability. The

adoption of digital technologies can significantly contribute to improving both

performance and sustainability in supply chains.

Based on this study, the use of these intelligent technologies in supply chain 2023  [25] 15
management is expected to create greater value for organizations by enhancing

operational processes such as transparency, product identification, and traceability.

3.2 | Research Objective
The aim of this study is to examine the interaction between Al and the supply chain management of SMEs.

4| Research Methodology

This article is based on secondary research and a literature review. The data collection method includes library
studies, and the statistical population in this research consists of books, scientific-research journals, theses,
and scholarly articles. The collected data were used to identify the interaction between Al and the strategic
management of SMEs.

The analysis in this study involved several methodological steps to ensure an accurate evaluation of the
collected literature, including qualitative content analysis, comparative analysis, bibliometric analysis, and
ultimately the synthesis of findings.

5| Findings

The synthesis of previous research indicates that emerging technologies such as Al offer significant
opportunities for improving supply chain management. Notable references include studies by Kallmuenzer
et al. [8] and Sahoo et al. [27], which emphasize the direct and positive relationship between Al and the
creation of competitive advantage.

Common themes such as reduced delivery times, improved product quality, cost savings, and increased
customer satisfaction repeatedly appeared in studies conducted by Modgil et al. [3], and Farhadi [24].

However, the adoption of these technologies is not without challenges. Research by Usmani et al. [29]
identified major concerns related to Al and supply chain management, such as data security and privacy issues,
high costs, skill shortages, and organizational resistance to adoption. The indicators extracted from these
studies are presented in Table 2.

Table 2. Extracted indicators from the studies.

Resources Indicators Row
[4], [23], [28], [29], [34] Demand forecasting 1
[3], [24], [28], [29], [34] Inventory optimization 2
[3], [4], [23], [26], [28], [31], [33] Risk management 3
[4], [8], [23], [24], [26] Process automation 4
[3], [4], [8], [21], [23-25], [32] Increased transparency 5
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Fig. 1. Qualitative model of interaction between Al and supply
chain management of small and medium-sized businesses.

6 | The Impact of Al on Supply Chain Management

Al is one of the most advanced and fascinating fields within computer science, having gained significant
attention in recent decades. Through automation and process optimization, Al can streamline repetitive tasks
such as order processing, inventory management, and customer service, freeing up human resources for more
strategic activities. Furthermore, Al algorithms can optimize supply chain processes such as route planning
and load optimization, thereby enhancing efficiency and reducing costs [35]. Al technologies play a vital role
in enabling real-time decision-making in supply chain management by analyzing data and providing actionable
insights. Additionally, Al algorithms can analyze large datasets in real time to identify patterns and predict
future trends. This predictive capability enables companies to anticipate demand fluctuations, optimize
inventory levels, and mitigate potential disruptions before they occur.

6.1| The Impact of Supply Chain Management on SMEs

Supply chain management is a critical managerial tool for companies, and it appears to be even more vital for
SMEs [36]. The purpose of supply chain management in SMEs is to ensure their short- and long-term
effectiveness and efficiency. Management effectively ensures that SMEs, as dynamic, self-regulating, and
controlled systems, can adapt to their operational environments, which are inherently dynamic, open, and
stochastic [37]. Given the increasing market competition, the implementation of an effective supply chain
management system can help SMEs respond more effectively to challenges and gain greater competitive
advantages.

7| Conclusion

Considering the main objective of this research—to provide a comprehensive overview and a structured
review of studies on the application of Al in enhancing the performance of SME supply chains — it can be
concluded that Al is increasingly utilized in the supply chain management of SMEs, yielding positive impacts

on efficiency, cost reduction, and decision-making,.

Some key findings regarding the use of Al in this domain are highlighted as follows: Accurate demand
forecasting through the analysis of historical data and various factors such as market trends and economic
conditions helps businesses optimize their inventory and avoid losses caused by overstocking or stockouts.
Additionally, inventory optimization, which intelligently manages stock levels by offering suggestions to
maintain optimal inventory and prevent shortages or excesses, results in reduced delivery times and lower
costs.
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Risk management is another critical outcome, whereby Al analyzes data to predict potential issues such as

delivery delays or geographical risks, enabling proactive measures. Furthermore, Al enhances flexibility by

allowing businesses to respond to new conditions through real-time data analysis, facilitating improvements

in production processes and predictive maintenance of equipment, thus reducing downtime and increasing

productivity.

Al tools also improve supplier selection and automate communication between them, helping to mitigate

issues arising from non-payment or service delays. Moreover, Al enables precise product tracking throughout

the supply chain, enhancing transparency and reducing fraud. Ultimately, the application of Al in SME supply

chain management not only increases efficiency and reduces costs but also supports better decision-making

and faster responsiveness to market needs.
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