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Abstract 

Digital transformation in the business world demands more efficient, adaptive, and risk-

responsive supply chain management. This study aims to analyze the application of Artificial 

Intelligence (AI) in supply chain optimization and risk management through a SWOT analysis 

approach. The study identified strengths such as adequate digital infrastructure and technology 

team competencies, as well as opportunities such as the availability of cloud-based AI 

platforms and regulatory support for industry digitalization. On the other hand, internal 

weaknesses such as low digital literacy and high initial investment were found, as well as 

external threats such as rapid technological change and data security issues. The results of the 

analysis are used to formulate an adaptive and sustainable AI-based SCM strategy, through a 

combination of SO, WO, ST, and WT approaches. This research makes a practical contribution 

to strategic decision-making, and enriches the literature related to AI integration in modern 

supply chain management. 
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Introduction 

In a modern business landscape characterized by global competition and ever-increasing 

customer expectations, Supply Chain Management (SCM) is becoming a strategic component 

that companies cannot afford to ignore (Shcherbakov & Silkina, 2021). SCM covers the entire 

process of managing the flow of goods, information, and financial resources from the 

procurement of raw materials, production processes, distribution of finished goods, to after-

sales service to customers (Pujadi et al., 2022). Modern supply chains are cross-functional and 

cross geographical boundaries, which makes them highly complex systems that are prone to 

various disruptions. Coordination between multiple parties such as suppliers, manufacturers, 

distributors and retailers requires an integrated and responsive system (Ghasemi et al., 2023). 

However, in practice, SCM is faced with a number of serious challenges. Delays in delivery of 

goods, inaccurate inventory planning, inefficiencies in logistics processes, and high 

dependence on external factors such as geopolitical and weather conditions are some obvious 

examples. In addition, market uncertainty due to fluctuating consumer demand and changing 

global trends further complicates the decision-making process in the supply chain. When one 

component in the chain is disrupted, the entire system can be significantly impacted in terms 

of cost, time, and customer satisfaction. Therefore, effective, adaptive and data-driven SCM 

management is an urgent need for companies to maintain continuity of operations and improve 

competitiveness in the global market. 

In supply chain management, companies are faced with various types of risks that can 

disrupt smooth operations and reduce overall business performance. These risks include 

operational risks such as machine breakdowns, human error, and production disruptions; 

logistical risks related to shipping delays, distribution schedule mismatches, and limited 
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transportation capacity; and geopolitical risks such as changes in trade policies, international 

conflicts, or natural disasters that could cut off global distribution channels (Altay & Pal, 2023; 

Gurtu & Johny, 2021; Rauniyar et al., 2023). Selain itu, There is also demand risk, which is the 

uncertainty in predicting consumer needs that can lead to over- or under-stocking, and trigger 

supply chain imbalances. The impact of these risks cannot be underestimated. A small 

disruption at one point in the supply chain can cause delays in delivery, waste of operational 

costs, and loss of customer trust and loyalty. In the long run, the accumulation of risks that are 

not handled properly can threaten the competitiveness of the company, and even hamper 

business continuity. Therefore, effective and proactive risk management is crucial in the 

context of supply chain management.  

This is where technology plays an increasingly vital role, especially Artificial 

Intelligence (AI) which is the main foundation in the digital transformation of businesses today. 

AI gives companies the ability to quickly analyze large amounts of complex data, identify 

patterns, predict trends, and produce algorithm-based recommendations that are more accurate 

than conventional methods (Karthick & Gopalsamy, 2022). In the context of supply chain and 

risk management, AI can be used to optimize demand planning, inventory control, logistics 

planning, and early detection of potential operational disruptions (Riad et al., 2024). AI also 

enables companies to anticipate market changes more quickly through predictive modeling and 

risk scenario simulation (Zong & Guan, 2024). Not only does it improve operational efficiency, 

but it also creates a system that is more resilient and adaptive to market turmoil and external 

disturbances. Therefore, the integration of AI in the supply chain management system is no 

longer an option, but a strategic necessity to maintain competitiveness and business 

sustainability in the industrial era 4.0 and beyond. 

Artificial Intelligence (AI) has extraordinary capabilities in processing big data quickly, 

accurately, and adaptively, making it a key technology in the transformation of modern supply 

chain systems (Ding et al., 2023). One of the key advantages of AI lies in its ability to predict 

market demand based on analysis of historical trends, consumer behavior patterns, as well as 

external variables such as seasonality, global events, or price changes. Selain itu, AI also plays 

an important role in inventory planning by calculating stock requirements dynamically and in 

real-time, so that companies can minimize overstock or shortage of goods that often lead to 

wasted costs or lost sales opportunities. Furthermore, AI can be used to detect potential supply 

disruptions, such as delays from suppliers or imbalances in production capacity, by identifying 

anomalies early and recommending mitigating actions (Rezki & Mansouri, 2024). 

In practice, AI has been widely applied to optimize various aspects of Supply Chain 

Management (SCM). For example, in demand forecasting, AI helps companies predict 

consumer needs with a higher level of accuracy than conventional methods (Aktepe et al., 

2021). In route optimization, AI is able to determine the best delivery route by considering 

traffic, weather, and fuel efficiency factors automatically (Dhaliwal, 2024). While in demand 

planning, AI can synchronize demand and supply data to produce integrated planning that is 

more responsive to market fluctuations. Equally important, AI is also applied in proactive risk 

management, such as identifying potential supply chain risks and recommending mitigation 

strategies based on data scenarios. Dengan keunggulan-keunggulan tersebut, AI is not only an 

operational tool, but has evolved into a strategic tool capable of improving process efficiency, 

decision-making accuracy, and responsiveness to changes in the supply chain system 



(Dhaliwal, 2024). Therefore, the adoption of AI is an important step for companies that want 

to build a resilient, integrated, and highly competitive supply chain in this digital era. 

Although the potential of Artificial Intelligence (AI) in optimizing supply chain and risk 

management has been widely recognized, the reality is that not all companies have been able 

to optimally adopt this technology in Supply Chain Management (SCM) management 

practices. Factors such as limited digital infrastructure, lack of technical understanding, 

organizational resistance to change, and concerns over implementation costs are still major 

barriers to AI adoption (Hangl et al., 2023). In fact, in a business era full of uncertainty and 

volatility like today, speed and accuracy in responding to changes are crucial elements to 

maintain the sustainability and competitive advantage of the company. On the other hand, there 

is still a gap in the scientific literature that comprehensively discusses the benefits and 

challenges of applying AI in the context of SCM and risk management. Most research still 

focuses on technical aspects or limited case studies, while integrative and strategic approaches 

are still rare, especially in emerging industry sectors and in more complex market contexts. 

This suggests the need for further studies that not only explain the potential of AI in terms of 

operational efficiency, but also examine how AI can be sustainably and adaptively integrated 

in the overall supply chain management system. 

Therefore, this study is important and relevant to conduct in order to provide theoretical 

and practical contributions in the development of AI-based SCM systems that are not only 

technically effective, but also adaptive to evolving market challenges and risks. This research 

is expected to provide strategic insights for companies in designing, implementing, and 

evaluating the use of AI as a holistic management tool, so as to create smarter, more resilient, 

and sustainable supply chains. This research aims to analyze the role of Artificial Intelligence 

(AI) in supply chain optimization and risk management, and identify the benefits and 

challenges of its application in the business world. The results are expected to provide strategic 

recommendations for the development of an adaptive and sustainable AI-based SCM system. 

Methods 

This research uses a descriptive qualitative approach with the SWOT analysis method to 

evaluate the strengths, weaknesses, opportunities, and threats in the application of Artificial 

Intelligence (AI) to the supply chain management system and risk management. Data were 

collected through literature study, documentation, and interviews or discussions with business 

practitioners and SCM/AI experts. This analysis aims to understand the internal and external 

conditions that affect the success of AI implementation, as well as formulate a strategy for 

developing an adaptive and competitive AI-based SCM system. The SWOT results are 

expected to be the basis for designing strengthening and mitigation strategies in business 

decision-making. 



 

Figure 1. SWOT Analysis 

Results 

Table 1. SWOT Analysis of the Application of Artificial Intelligence (AI) in Supply Chain 

Management (SCM) 

Elements 

SWOT 

Factor Explanation 

Strengths 

Adequate digital 

infrastructure 

The company has advanced IT systems, including ERP, IoT, 

and cloud computing that support AI applications in SCM. 

Management support for 

technology 

transformation 

Management has the commitment and investment in 

technology to support the integration of AI in SCM operations. 

Competent and adaptive 

IT team 

Human resources who are experts in information technology, 

capable of handling the development and maintenance of AI-

based systems. 

Large, structured supply 

chain data 

The availability of rich and organized data supports machine 

learning for demand prediction, inventory planning, and 

distribution optimization. 

 Weaknesses 

Lack of digital literacy at 

the operational level 

Many employees at the operational level do not have sufficient 

understanding or skills in digital technology and AI. 

High initial investment The initial costs for AI implementation, including hardware, 

software, and human resource training, are considerable. 

Unoptimized integration 

of AI system with legacy 

system 

The challenge of integrating AI systems with legacy systems 

that have not been designed to support new technologies. 

Reliance on external 

vendors for AI 

management 

The company relies on third parties for the management and 

maintenance of AI systems, which reduces internal controls. 

 Opportunities 

Growing market demand 

for fast and accurate 

services 

Customer demand for fast and precise service, which can be 

optimized with the application of AI for planning, stock 

management, and delivery of goods. 

Ketersediaan platform AI 

open-source dan berbasis 

cloud yang hemat biaya 

A more affordable and accessible cloud-based AI platform 

allows companies to implement AI solutions at a lower cost. 

Regulatory support for 

industrial digitalization 

The government provides incentives and policies that support 

digital transformation, including AI in SCM, such as tax 

deductions or subsidies for technology investment. 

Collaboration with tech 

startups or AI-based SCM 

solution providers 

Partnerships with technology companies or startups can 

provide access to the latest and innovative solutions that can 

accelerate digital transformation in SCM. 

Threats 

Rapid technological 

changes that are difficult 

to keep up with 

Rapidly evolving technology forces companies to keep up with 

the latest trends and updates, which can add to the burden of 

investment and adaptation. 



Data security and privacy 

threats 

Data security is a big issue, especially when AI requires 

processing big data that could be exposed to cyber threats or 

leakage of sensitive information. 

Global market instability 

affecting AI predictions 

Unexpected changes in global market conditions (e.g., 

economic crises or supply disruptions) can make AI systems 

based on historical data less accurate. 

Employee resistance to 

job automation 

Employees may feel threatened by automation that reduces the 

need for human labor, which can lead to conflict and decreased 

motivation. 

 

1. Strengths 

One of the main strengths in supporting the successful implementation of Artificial 

Intelligence (AI) in the supply chain management (SCM) system is the readiness of the 

company's digital infrastructure. This infrastructure includes the integration of Enterprise 

Resource Planning (ERP) systems, the use of cloud computing, and Internet of Things (IoT) 

connectivity that enables real-time data collection and processing. With a strong infrastructure, 

AI can be effectively applied to automate processes, accelerate decision-making, and improve 

operational efficiency (Waqas Khan et al., 2024). In addition, full support from top 

management for digital transformation is a significant driving factor. This support is not only 

manifested in the form of budget allocations for technology investments, but also in the form 

of strategic commitments to integrate AI into core business processes. 

The competence and adaptability of the information technology (IT) team is also a 

strength that cannot be ignored. A team with in-depth knowledge of AI, machine learning, and 

SCM systems is able to develop, customize, and maintain AI-based systems according to the 

company's specific needs. (Helo & Hao, 2022). The availability of qualified human resources 

facilitates the adoption of new technologies and accelerates the development of AI-based 

solutions. On the other hand, the availability of large, accurate, and structured supply chain 

data is an invaluable asset in supporting machine learning. Well-documented historical data, 

such as demand data, stock data, and distribution patterns, can be used to train AI predictive 

models to produce more accurate and useful outputs. The combination of these factors provides 

a strong foundation for companies to optimize supply chain performance through the strategic 

and sustainable application of AI. 

2. Weaknesses 

While the application of Artificial Intelligence (AI) offers a lot of potential in improving 

supply chain efficiency, there are a number of internal weaknesses that can hinder its effective 

implementation. One of the main barriers is low digital literacy at the operational level, with 

many employees still struggling to adapt to AI-based digital systems. Lack of training and 

understanding of these technologies can lead to resistance to change as well as errors in system 

usage, ultimately reducing the added value of the adopted technologies. In addition, the high 

initial investment cost for infrastructure, software, and competent human resources is an 

obstacle for many companies, especially medium- and small-scale ones, to adopt AI as a whole. 

Another drawback lies in the difficulty of integrating AI systems with legacy systems 

that are still used in various SCM processes. The mismatch of technology architecture can lead 

to inefficiencies, data disruption, and the need for complex system migration processes. In 

many cases, companies also experience high dependency on external vendors to manage AI 

systems, from design, implementation, to maintenance (Spring et al., 2022). This dependency 



can reduce a company's flexibility in adapting systems to dynamic needs, as well as increase 

data security and privacy risks. Therefore, while AI has great potential in strengthening supply 

chains, these internal weaknesses need to be identified and addressed in order for the digital 

transformation process to be effective and sustainable. 

3. Opportunities 

The external opportunities available today provide strong momentum for companies to 

expand and strengthen the application of Artificial Intelligence (AI) in supply chain 

management. One of the key opportunities is the increasing market expectation for fast, 

accurate and responsive services, especially in the digital era that demands time efficiency and 

high customer satisfaction. This need creates both pressure and opportunity for companies to 

utilize AI to accelerate the decision-making process, demand prediction, and timely delivery of 

goods. In addition, the availability of cloud-based and open-source AI platforms provides an 

alternative technology solution that is more affordable, flexible, and easily customizable, so 

companies do not need to build a system from scratch at a large cost. 

Another opportunity comes from the support of government regulations and national 

policies that encourage industrial digitalization, including incentives for technology adoption 

and workforce training. These supportive regulations create a conducive climate for innovation 

and investment in AI-based systems. Last but not least, companies can also take advantage of 

strategic collaborations with technology startups or AI-based SCM solution providers to 

accelerate system development, share knowledge, as well as access cutting-edge technologies 

without having to own all resources internally. The combination of these external opportunities 

paves the way for companies to build a more adaptive, intelligent, and competitive supply chain 

in the face of global market challenges. 

4. Threats 

The application of Artificial Intelligence (AI) in supply chain management also faces a 

number of external threats that can hinder the effectiveness and sustainability of its 

implementation. One of the main threats is rapid technological change, which makes it difficult 

for companies to keep up with the latest developments in AI. The speed of technological 

innovation often causes companies to feel left behind, both in terms of developing AI systems 

and updating the technological infrastructure that supports them. In addition, threats to data 

security and privacy are also critical issues, especially since AI relies on big data processing 

for decision-making. The potential for data leaks or cyberattacks that could expose sensitive 

information is a risk that cannot be ignored by companies implementing AI in their supply 

chains. 

In addition, global market instabilities such as fluctuations in raw material prices, supply 

disruptions due to geopolitical crises, or sudden shifts in demand may affect the accuracy of 

predictions generated by AI systems. AI predictive models based on historical data may not be 

able to capture sudden changes in market patterns, thus affecting the reliability of decisions 

made. Lastly, employee resistance to job automation is also a significant threat. Many 

employees fear the replacement of jobs by technology, which may lead to lower morale, stunted 

productivity, or even resistance to the AI system being implemented. All of these factors need 

to be faced with the right mitigation strategies so that AI implementation can run smoothly and 

provide maximum benefits to the company. 

Discussion 



In analyzing the combination of SWOT elements, companies can leverage internal 

strengths to capture external opportunities. For example, with adequate digital infrastructure 

and management support for technology transformation, the company can leverage cost-

effective cloud-based and open-source AI platforms to accelerate AI adoption in the supply 

chain. Excellence in information technology team competencies also enables companies to 

effectively collaborate with technology startups to develop more innovative AI solutions that 

can adapt quickly to rapid technological change. In addition, companies can use large, 

structured supply chain data to forecast the market's growing need for fast and accurate 

services, strengthening their position in a highly competitive market. 

On the other hand, internal weaknesses, such as lack of digital literacy at the operational 

level and dependence on external vendors, can be addressed by increasing training and digital 

skills development for employees, as well as strengthening internal competencies in managing 

AI systems. Reducing dependence on external vendors through the development of more 

skilled internal teams can increase the company's flexibility and independence in AI 

management. To deal with external threats such as global market instability or data security 

threats, companies can leverage the strength in collaboration with AI-based SCM solution 

providers to build systems that are more resilient and responsive to market disruptions. Overall, 

by leveraging existing strengths and addressing internal weaknesses, companies can optimize 

the application of AI in the supply chain and mitigate risks that may arise from external threats. 

An adaptive and sustainable AI-based SCM strategy can be formulated by combining 

elements from the SWOT analysis. The SO (Strength-Opportunity) strategy can focus on 

utilizing adequate digital infrastructure and management support for technological 

transformation to capture opportunities such as cost-effective cloud-based AI platforms and the 

growing market need for fast and accurate services. By capitalizing on these strengths, 

companies can accelerate the adoption of AI technologies, improve supply chain efficiency, 

and respond to market demands more quickly and accurately. Furthermore, the WO (Weakness-

Opportunity) strategy focuses on overcoming internal weaknesses, such as the lack of digital 

literacy at the operational level, by leveraging cost-effective open-source AI platforms to 

reduce investment costs and enhance employee capabilities through more accessible 

technology-based training. 

For the ST (Strength-Threat) strategy, the company can optimize the competencies of the 

information technology team to mitigate data security and privacy threats and global market 

instability. For example, by building a more robust data security system that is responsive to 

market changes using AI capabilities, companies can deal with external disruptions without 

compromising system integrity. Finally, the WT (Weakness-Threat) strategy aims to address 

internal weaknesses that could facilitate external threats, such as dependence on external 

vendors, by increasing internal capacity to manage AI systems to make them more flexible and 

self-sufficient, and reduce risks associated with technological instability or rapid market 

changes. 

The results of this study are consistent with the literature showing that the adoption of AI 

in SCM provides substantial benefits in improving efficiency and responsiveness, although 

challenges related to digital literacy and data security remain significant barriers (Choi et al., 

2018). The practical contribution of this study is to provide strategic guidance for companies 

in formulating more effective and sustainable AI adoption policies. Theoretically, this research 



enriches the understanding of how SWOT-based strategies can be adapted in the context of 

applying advanced technologies such as AI in SCM, which can be applied to various industries 

to address more dynamic challenges in the future. 

Conclusion 

The application of Artificial Intelligence (AI) in Supply Chain Management (SCM) offers great 

potential to improve efficiency, accuracy and responsiveness to market dynamics. Internal 

strengths such as adequate digital infrastructure, managerial support, and IT team competencies 

are important assets in capitalizing on external opportunities such as technological 

advancements and regulatory support. However, challenges still need to be overcome, 

especially related to digital literacy, system integration, and internal resistance to change. 

Therefore, adaptive strategies need to be developed to optimize strengths and opportunities, 

while minimizing weaknesses and dealing with threats. This study provides an important 

contribution in formulating the strategic direction of AI-based SCM digital transformation that 

is not only efficient, but also sustainable and competitive amidst the rapidly changing business 

environment. 
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