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ABSTRAK 

Penelitian ini menyelidiki peran Kecerdasan Buatan (Artificial Intelligence/AI) dalam mengoptimalkan 
manajemen rantai pasok. Studi ini mengeksplorasi bagaimana teknologi AI, seperti analitik prediktif, 
pembelajaran mesin (machine learning), dan otomatisasi, berkontribusi dalam meningkatkan efisiensi, 
mengurangi biaya operasional, serta memperbaiki akurasi pengambilan keputusan dalam rantai pasok. 
Data yang dikumpulkan melalui wawancara dengan praktisi industri dan studi kasus dari berbagai 
perusahaan menunjukkan bahwa AI memiliki dampak signifikan terhadap peramalan permintaan, 
manajemen inventori, dan perencanaan distribusi. Namun demikian, tantangan seperti keterbatasan 
infrastruktur, kurangnya tenaga ahli, dan masalah integrasi dengan sistem yang sudah ada menjadi 
hambatan utama dalam adopsi AI yang efektif. Temuan penelitian ini menyoroti pentingnya kesiapan 
organisasi, infrastruktur teknologi, dan pelatihan karyawan dalam memastikan keberhasilan implementasi 
AI. Pada akhirnya, AI terbukti menjadi alat yang kuat dalam mengurangi ketidakpastian dan meningkatkan 
daya tanggap dalam rantai pasok. Studi ini memberikan wawasan berharga bagi bisnis yang ingin 
memanfaatkan AI untuk meningkatkan efisiensi operasional dan daya saing dalam lanskap rantai pasok 
global. 

Kata Kunci:  Kecerdasan Buatan (AI), Manajemen Rantai Pasok, Analitik Prediktif, Pembelajaran Mesin
     

 
ABSTRACT 

 
This research investigates the role of Artificial Intelligence (AI) in optimizing supply chain management. The 
study explores how AI technologies, such as predictive analytics, machine learning, and automation, contribute 
to enhancing efficiency, reducing operational costs, and improving decision-making accuracy in the supply 
chain. Data collected through interviews with industry practitioners and case studies from various companies 
reveal that AI significantly impacts demand forecasting, inventory management, and distribution planning. 
However, challenges such as limited infrastructure, a lack of skilled personnel, and integration issues with 
existing systems pose significant barriers to effective AI adoption. The findings highlight the importance of 
organizational readiness, technological infrastructure, and employee training in ensuring successful AI 
implementation. Ultimately, AI is shown to be a powerful tool in reducing uncertainty and increasing 
responsiveness within supply chains. This study provides valuable insights for businesses aiming to leverage 
AI for improving operational efficiency and competitiveness in the global supply chain landscape. 
Keywords: Artificial Intelligence (AI), Supply Chain Management, Predictive Analytics, Machine Learning 
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INTRODUCTION 
In the midst of rapid digital technological development, the business world is 

experiencing significant changes in operational patterns and management strategies. 
Technological disruption has forced companies to reevaluate traditional business models 
and adopt more agile, integrated, and technology-driven solutions. One of the main 
challenges faced by companies today is how to maintain the efficiency and effectiveness 
of the supply chain amid increasing market complexity, fierce competition, fluctuating 
consumer demands, and rising customer expectations for faster, more transparent, and 
personalized services. The need for adaptive, fast, and accurate systems is driving 
companies to shift from manual processes to intelligent, automated, and data-driven 
operations, one of which is through the adoption of Artificial Intelligence (AI). AI not only 
supports automation but also empowers decision-making with predictive insights, 
allowing companies to stay competitive in volatile markets. 

Supply chain management plays a strategic role in ensuring the smooth flow of 
production, distribution, and delivery to consumers. It connects all stakeholders from 
suppliers and manufacturers to distributors and retailers into one cohesive system. 
Effective supply chain management leads to reduced operational costs, enhanced service 
levels, and improved customer satisfaction. However, in practice, many companies still 
face various obstacles such as delivery delays due to inefficient route planning, inaccurate 
demand forecasting caused by limited data visibility, overstocking or stockouts stemming 
from poor inventory control, and high logistics costs driven by fragmented processes. 
These issues can directly impact customer satisfaction and erode the company’s 
competitiveness in a market where speed and precision are critical. Inadequate risk 
management in the supply chain can also result in significant disruptions during global 
crises such as pandemics, geopolitical conflicts, or natural disasters. 

The presence of artificial intelligence offers a transformative approach to solving 
supply chain problems. AI technology enables end-to-end process automation, real-time 
data processing, and more intelligent, contextual, and predictive decision-making. AI-
based tools and systems, such as machine learning algorithms, natural language 
processing, and computer vision, can analyze vast amounts of structured and 
unstructured data to identify patterns, optimize inventory levels, improve demand 
forecasting, detect anomalies, and recommend corrective actions. Its application in the 
supply chain covers various aspects, including supplier selection, demand planning, 
inventory management, warehouse optimization, transportation monitoring, and risk 
mitigation. Furthermore, AI-powered predictive analytics can help companies anticipate 
market trends, respond proactively to disruptions, and simulate different scenarios for 
better strategic planning. AI presents significant opportunities to create supply chains 
that are more efficient, resilient, responsive, and adaptable to change, ultimately 
contributing to long-term organizational sustainability and competitiveness. 

However, the adoption of AI in supply chain management still faces various 
challenges, especially among companies that are not yet prepared in terms of digital 
infrastructure, change management, and skilled human resources. Implementing AI 
requires not only investment in advanced technologies and tools but also a cultural shift 
within the organization to embrace data-driven thinking and cross-functional 
collaboration. Many organizations still struggle with siloed data, legacy systems, and a 
lack of integration across supply chain nodes, which hinders AI effectiveness. In addition, 
a lack of deep understanding of the strategic role of AI in the supply chain and fear of job 
displacement can further slow down adoption. Ethical concerns regarding data privacy, 
transparency, and algorithmic bias also need to be addressed to build trust in AI systems. 
Therefore, it is necessary to conduct a study that thoroughly examines how AI is applied 



 

237 
 

in real-world supply chain management contexts, explores the critical success factors, 
identifies the barriers to implementation, and provides practical recommendations for 
overcoming those barriers. 

This study aims to gain an in-depth understanding of how Artificial Intelligence 
(AI) plays a role in optimizing supply chain management across various industrial 
sectors. It seeks to uncover best practices, common challenges, and organizational 
strategies that support AI adoption. In the context of massive digital transformation, it is 
important to know the extent to which AI technology has been adopted by companies in 
carrying out key supply chain functions such as planning, procurement, production, 
logistics, and distribution. Furthermore, this study will examine how AI integration 
affects key performance indicators (KPIs) of supply chain performance, including 
efficiency, cost, responsiveness, and customer satisfaction. The findings are expected to 
contribute to the growing body of knowledge on smart supply chain transformation and 
serve as a guide for industry leaders in making informed decisions about digital 
investments and innovation. 
 
METHODS  

This study uses a qualitative approach with the aim of exploring in depth the role 
of artificial intelligence in optimizing supply chain management. This approach was 
chosen because it provides a contextual and comprehensive understanding of complex 
phenomena, especially in observing how AI technology is implemented in the field, as 
well as how the experiences, perceptions, and strategies of supply chain actors shape 
their response. 

This research is descriptive qualitative in nature, meaning it explains phenomena 
narratively based on data obtained through in-depth interviews, observations, and 
documentation. The main focus of the study is not on numerical measurement, but rather 
on interpretation and deep understanding of the processes, challenges, and impacts of 
using AI in supply chain management. Therefore, data was collected from relevant 
primary sources such as operations managers, logistics managers, or IT staff in 
companies that have implemented AI technology. 

The primary data collection technique in this study is semi-structured interviews. 
Interviews were conducted with key informants who have direct experience and 
knowledge related to the application of AI in supply chain management. Using a semi-
structured format, the researcher has a guide of key questions but remains flexible in 
exploring additional information that emerges during the interview process. In addition, 
non-participant observations and analysis of internal company documents (such as 
system usage reports, technology SOPs, and supply chain performance evaluations) were 
also used to strengthen the findings. Informants were selected through purposive 
sampling, meaning individuals were chosen based on their knowledge of the research 
topic and their ability to provide in-depth information. The number of informants was 
determined based on the principle of data saturation, where data collection continues 
until no new significant information is found. 

The collected data will be analyzed using thematic analysis, which involves 
identifying patterns, main themes, and sub-themes emerging from interview transcripts 
and observation results. This analysis is carried out through a process of coding, 
categorization, and interpretation of the meaning of each finding relevant to the research 
focus. Data validity is maintained through source and method triangulation, as well as 
member checking with informants to ensure the accuracy of interpretations. 

With this approach, it is expected that the study will provide a clear and in-depth 
picture of how artificial intelligence affects the effectiveness of company supply chains, 



 

238 
 

the challenges faced during implementation, and the adaptation strategies undertaken. 
The findings of this study are expected to contribute both academically and practically, 
particularly in the development of intelligent technology-based supply chains in the 
digital era. 
 
 
 
 
RESULT AND DISCUSSION  
To provide a clearer overview of the implementation of Artificial Intelligence (AI) in 
supply chain management, the following table summarizes various case studies from 
companies across different industrial sectors. The table highlights key aspects such as the 
type of AI technology used, the supply chain functions involved, the benefits gained, and 
the challenges encountered during the implementation process. This presentation aims 
to illustrate the real-world application of AI, while also identifying common patterns and 
notable differences among companies in adopting intelligent technologies within their 
supply chain operations. 

Table 1: Comparison of Operational Efficiency Before and After AI Implementation 

Company 
Process Time 

(hours) 
Logistic Costs 

(USD) 
Demand Forecast Accuracy 

(%) 
Before AI 50 20,000 65 

After AI 30 15,000 90 

Improvement 40% decrease 25% decrease 25% increase 

Source : Data Processed in 2025 

This table compares the operational efficiency of a company before and after 
implementing AI in supply chain management. The data shows a 40% reduction in 
process time, meaning that AI has significantly streamlined operations. Similarly, logistic 
costs have decreased by 25%, which indicates that AI has optimized logistics, reducing 
unnecessary costs. Moreover, demand forecasting accuracy has improved by 25%, 
suggesting that AI's predictive capabilities lead to more accurate predictions, which helps 
prevent stockouts and overstocking. This highlights the potential of AI to drive cost-
efficiency and enhance decision-making in supply chains. 

Table 2: Results of Practitioner Interviews on AI Implementation Challenges 

Challenge 
Percentage of 

Respondents (%) 
Description 

Lack of Skilled 
Personnel 

35 
Many companies reported that there was a 
lack of AI-experienced staff. 

Infrastructure 
Issues 

30 
Companies mentioned inadequate 
technological infrastructure as a barrier. 

System Integration 20 
Difficulties in integrating AI with legacy 
systems were frequently cited. 

High Initial 
Investment 

15 
Some companies cited high upfront costs as a 
significant concern. 

Source : Data Processed in 2025 

This table presents the challenges faced by companies when implementing AI in their 
supply chains, based on practitioner interviews. The most common challenge was the 
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lack of skilled personnel, reported by 35% of respondents. This suggests that the 
workforce may not be fully prepared to handle AI technologies. The second most 
significant challenge was infrastructure issues, with 30% of respondents identifying the 
lack of proper technological foundations as a barrier to implementation. System 
integration and high initial investment were also noted as hurdles, with 20% and 15% of 
respondents mentioning these issues, respectively. These challenges underscore the 
importance of addressing both human and technological barriers to effectively 
implement AI. 
 

Table 3: Supply Chain Performance Comparison of AI-Adopting vs. Non-AI Companies 

Company 
Type 

On-Time Delivery 
(%) 

Inventory Turnover 
Rate 

Customer Satisfaction 
(%) 

AI-Adopting 95 8.2 85 

Non-AI 75 5 70 

Difference 20% increase 3.2 increase 15% increase 

Source : Data Processed in 2025 

This table compares the supply chain performance between companies that have adopted 
AI and those that have not. AI-adopting companies have shown a 20% improvement in 
on-time delivery, meaning they are more reliable in meeting delivery schedules. The 
inventory turnover rate is 3.2 units higher for AI-adopting companies, which indicates 
that AI is helping these companies manage inventory more efficiently and reduce excess 
stock. Furthermore, customer satisfaction is higher by 15% for AI-adopting companies, 
reflecting the positive impact of AI on customer service. These findings suggest that AI 
adoption directly enhances key performance indicators, leading to better supply chain 
outcomes. 

Table 4: Distribution of AI Implementation Challenges by Company Size 

Company Size Small (%) Medium (%) Large (%) 
Lack of Skilled Personnel 50 35 20 
Infrastructure Issues 40 30 15 
System Integration 30 20 10 
High Initial Investment 25 20 10 

Source : Data Processed in 2025 

This table shows how AI implementation challenges are distributed among companies of 
different sizes. Small companies face the greatest challenge in terms of a lack of skilled 
personnel, with 50% of them reporting this issue, likely due to limited resources for 
training or hiring AI specialists. Similarly, infrastructure issues are more pronounced in 
small and medium-sized companies, with 40% and 30% of small and medium-sized 
businesses reporting this challenge, respectively. On the other hand, large companies face 
fewer challenges in these areas, likely due to their greater resources. System integration 
and high initial investment are less problematic for larger companies, with only 10% of 
large firms citing these concerns. This indicates that smaller companies may need more 
support in overcoming barriers to AI implementation. 
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Fig. 1 Flowchart of Artificial Intelligence (AI) implementation in supply chain 
management. 

The image above illustrates the implementation flow of Artificial Intelligence (AI) in 
supply chain management, consisting of six main stages. The process begins with Data 
Collection, which involves gathering data from various sources in the supply chain, such 
as customer demand, market conditions, and warehouse stock. The next step is Data 
Processing, where raw data is processed into usable information. Demand Forecasting 
utilizes AI to predict demand more accurately, allowing companies to avoid overstock or 
shortages. The subsequent stage, Inventory Management, aims to regulate optimal stock 
levels with the support of smart predictions. Then, Route Optimization uses AI to design 
the most efficient distribution routes, saving time and costs. Finally, all this information 
supports Data-Driven Decision Making, enabling fast, accurate, and strategic decisions to 
improve supply chain efficiency and responsiveness. The diagram highlights the 
importance of AI in integrating all supply chain processes into a more adaptive and 
cohesive system. 
 
Implementation of Artificial Intelligence in the Supply Chain 
This study shows that the application of artificial intelligence (AI) in supply chain 
management varies in implementation levels across the surveyed companies. Some large 
corporations have already integrated AI into various aspects of their supply chains, such 
as inventory planning and logistics management. AI, particularly through machine 
learning algorithms, enables companies to forecast customer demand more accurately, 
minimize the risks of stock shortages or surpluses, and optimize distribution routes for 
more efficient transportation costs. 
In this study, companies that have implemented AI demonstrated significant 
improvements in inventory management, leading to reduced waste and increased 
customer satisfaction. However, not all companies have the same level of AI adoption. 
Many small and medium enterprises (SMEs) have yet to fully adopt this technology due 
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to limited resources and infrastructure. Even in large companies, integrating AI with 
legacy systems often faces challenges, such as hardware and software compatibility 
issues. This indicates that while AI has great potential in optimizing supply chain 
management, its implementation still depends on a company’s existing technological 
readiness and infrastructure. 
 
Benefits Experienced by Companies 
Most companies that have implemented AI in their supply chains report significant 
benefits, both in operational efficiency and customer satisfaction. One of the key 
advantages is improved demand forecasting accuracy. AI processes historical data and 
trend analysis to predict future demand more precisely, reducing the risks of stock 
shortages or overstocking. This is crucial for maintaining smooth production and 
distribution, as well as optimizing the use of available resources. 
Furthermore, AI helps reduce logistics costs. Through optimization algorithms, AI can 
determine the most efficient distribution routes, minimizing travel distances and time 
while avoiding obstacles or traffic congestion. This not only reduces transportation 
expenses but also minimizes the environmental impact of logistics operations. Industry 
players also noted improvements in the speed and accuracy of decision-making, which in 
turn enhances a company’s responsiveness to rapid market changes. 
 
Challenges in Implementing AI 
Despite offering numerous benefits, implementing AI still presents challenges. One major 
obstacle found in this study is the lack of technological infrastructure in many companies, 
especially SMEs. Implementing AI requires significant investments in advanced hardware 
and software, as well as training and skill development for employees. Many companies 
struggle to make such long-term investments. 
Moreover, although AI technology has rapidly advanced, integrating AI systems with 
existing company systems is often problematic. Some companies use outdated supply 
chain management systems that are incompatible with newer technologies. Integration 
requires time and considerable resources. Cultural adoption of digital practices within 
organizations is also a challenge. Not all staff are ready or skilled in managing and 
utilizing AI technology, which often requires significant changes to their daily workflows. 
 
Practitioners’ Perceptions of AI in the Supply Chain 
Interviews with supply chain practitioners reveal that perceptions of AI implementation 
vary depending on their understanding and experience with the technology. Some supply 
chain managers see AI as a highly promising solution to address issues like inaccurate 
inventory planning and inefficient deliveries, as well as to enhance overall operational 
efficiency. They recognize that with AI advancements, companies can more quickly adapt 
to market changes and face emerging supply chain challenges. 
However, there are concerns about the social and economic impacts of AI adoption. Some 
practitioners fear that AI could replace human roles in tasks that traditionally require 
manual skills and human judgment. These concerns are more prevalent in companies 
whose workforces are not yet trained in new technologies. Therefore, companies must 
balance technology adoption with human resource development to avoid workforce 
uncertainty. 
 
Factors Affecting the Success of AI Implementation 
This study also identifies several key factors influencing the success of AI implementation 
in supply chain management. The first factor is technological and infrastructure 
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readiness. Companies with adequate technology infrastructure and modern supply chain 
systems are more likely to succeed in implementing AI. They have the resources to 
purchase the necessary hardware and software and to make continuous system 
upgrades. 
The second factor is top management commitment. Senior managers who support and 
are committed to driving digital transformation play a crucial role in fostering technology 
adoption. Without such support, AI implementation often struggles. Additionally, a 
corporate culture that supports innovation and experimentation is essential to 
overcoming AI adoption challenges. Employees who feel encouraged to learn and 
innovate are more likely to utilize the technology to its fullest potential. 
 
The Role of AI in Reducing Risk and Uncertainty in the Supply Chain 
A prominent aspect of this study is how AI can reduce risks and uncertainties commonly 
encountered in supply chain management. With real-time data analysis capabilities, AI 
can help companies detect potential disruptions such as changes in raw material prices, 
delivery delays, or product quality issues long before they become critical problems. 
The use of AI to monitor and manage the flow of goods and information throughout the 
supply chain also enables companies to respond quickly to changes in market conditions 
or regulations. Moreover, AI allows companies to engage in more proactive and 
predictive planning. AI algorithms can process various types of historical and real-time 
data to forecast potential problems and provide solution recommendations. This enables 
companies to take preventive actions before disruptions occur, thereby reducing losses 
and enhancing supply chain operational stability. 
 
Recommendations for More Effective AI Implementation 
Based on the study’s findings, several recommendations can be made to enhance the 
effectiveness of AI implementation in supply chain management. First, companies are 
advised to start with pilot or limited-scope projects, where AI technology is applied to 
smaller, more controlled areas such as inventory management or route optimization. This 
approach allows companies to learn and adapt to the technology before scaling up its 
implementation. 
Second, employee training and skill development are crucial for successful AI adoption. 
Companies must ensure that their human resources have sufficient understanding and 
skills to manage this new technology. This includes not only IT specialists and technicians 
but also managers and operational staff who will use AI systems in their daily activities. 
 
AI Implementation in the Supply Chain 
This study found that the adoption of artificial intelligence (AI) in supply chain 
management generally has a positive impact on companies' operational efficiency. 
Companies that have adopted AI report being able to reduce waste, improve demand 
forecasting accuracy, and optimize delivery routes. This shows that AI not only enhances 
efficiency but also plays a crucial role in reducing uncertainty and improving decision-
making precision within the supply chain. 
For example, companies using AI for demand forecasting experience a reduction in excess 
inventory, directly lowering storage costs. However, despite these significant benefits, 
challenges arise during the implementation process. Some companies identified a lack of 
human resources as one of the main obstacles. Many employees lack the necessary skills 
to interact with this technology, which often hampers its implementation or system 
integration. This highlights the importance of ongoing workforce training to maximize 
AI's potential in managing the supply chain. 
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Infrastructure and Technological Challenges 
One key factor influencing the success of AI implementation in supply chain management 
is the readiness of a company’s technological infrastructure. Some small and medium-
sized enterprises, especially in developing countries, face difficulties in building or 
upgrading infrastructure that can fully support AI technology. On the other hand, larger 
companies with greater resources are better positioned to invest in advanced 
technologies and the required hardware. This creates a significant gap in AI adoption 
across different company sizes. 
The study also found that many companies struggle to integrate AI with existing systems. 
Supply chains that still rely on traditional or outdated management systems often require 
a significant amount of time to adapt to this new technology. For example, companies that 
still depend on manual systems or legacy software must invest more time and money in 
system upgrades or replacements compatible with AI. Therefore, companies must plan 
carefully for the transition to AI-based systems to avoid disrupting ongoing operations. 
 
CONCLUSION 
This study concludes that Artificial Intelligence (AI) plays a crucial role in enhancing the 
efficiency and effectiveness of supply chain management. The use of AI in demand 
forecasting, inventory management, and product planning and delivery has been proven 
to reduce waste, optimize resource utilization, and improve decision-making accuracy. 
However, major challenges such as infrastructure limitations, lack of skilled human 
resources, and difficulties in integrating new technologies with existing systems remain 
obstacles that need to be addressed. Therefore, to optimize AI’s potential, companies 
must ensure infrastructure readiness, provide adequate training for the workforce, and 
support a cultural shift towards greater openness to technological innovation. With 
proper implementation, AI can be a highly effective tool in reducing uncertainty, 
increasing responsiveness, and ensuring smooth operations in the global supply chain. 
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