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Abstract: Supply chain management is getting a strategic makeover in today's fast-paced, digital economy (RV Altekar, 2023). This 

paper analyzes the transformative impact of Artificial Intelligence (AI) on logistics through enhancements in operational 

optimization, supply chain visibility, and customer responsiveness (M Riad, M Naimi & C Ocar, 2024). The study aims to examine 

the impact of AI technologies, including machine learning, predictive analytics, and robotics, on critical supply chain functions 

such as demand forecasting, route optimization, inventory planning, and warehouse automation (U Nweje & M Taiwo, 2025). 

The research employs a mixed-methods methodology, combining a thematic analysis of over 40 industry and academic sources 

with primary data obtained from a Likert-scale structured survey of 30 supply chain professionals across logistics, retail, and 

manufacturing sectors. The primary study elucidates genuine perspectives on AI adoption, operational advantages, and 

organizational preparedness. 

Both data sources consistently show that AI greatly improves the accuracy of demand, the performance of logistics, and the cost-

effectiveness of operations. It also supports sustainability and customer personalization efforts (H. Fatorachian, 2024). But there 

are still problems with high implementation costs, a lack of skilled workers, and integration (A Majumdar, H Garg & R Jain, 2021). 

Most of the people who answered, though, do agree that AI will be a big part of how supply chains compete in the future (P Agarwal 

& R Narain, 2023). 

The research indicates that AI functions not only as an instrument for automating tasks but also as a catalyst that converts modern 

supply chains into intelligent, resilient, and data-driven systems. It gives operations managers, tech visionaries, and policy makers 

who are trying to build logistics networks that are flexible, customer-focused, and long-lasting important information. 

 

IndexTerms - Artificial Intelligence, Supply Chain Management, Logistics, Operational Efficiency, Digital Transformation. 

________________________________________________________________________________________________________ 

2.Introduction 

 

2.1 The Importance and Development of Artificial Intelligence (AI) and Supply Chain Management (SCM) 

Artificial intelligence (AI) is a group of tools and methods that try to make machines smart  (Fitria, 2021). When John McCarthy 

was working on the Turing Test in 1950, he came up with the idea for AI (RVB Rojas, 2024). It was a niche interest until the 

Dartmouth workshop in 1956 sparked decades of research and new ideas (Shadbolt, 2022). In the second half of the 20th century, 

many people thought of AI as a futuristic idea that was mostly talked about in science fiction and only worked in labs and other 

small spaces (Hudson, Finn, & Wylie, 2021). It was a big change in the early 2000s, though, because computers got faster, 

machine learning got better, and there was more digital data (Raschka, Patterson, & Nolet, 2020). AI started to mix engineering 

with cognitive science, which led to smart solutions that could learn, think, and make decisions on their own (Silva de Oliveira, 

Sanin, & Szczerbicki, 2022). 

In the 1990s, AI was first used in logistics in simple systems to help with things like keeping track of stock and planning deliveries 

(Demir & Paksoy, 2020). These small steps led to more advanced uses as big data and the Internet of Things (IoT) became more 

popular in the 2000s (Ghosh, Edwards, & Hosseini, 2021). AI changed logistics by looking at data in real time and finding patterns, 

which made the supply chain work much better. SCM has changed a lot, from getting raw materials to delivering goods (Mohsen, 

2023). For example, demand forecasting and inventory management have gotten better, delivery routes have become more efficient, 

and customer service has gotten better (Kaul & Khurana, 2022). 

Most people in the industry now agree that AI is a good way to run supply chains (Sodhi, Seyedghorban, Tahernejad, & Samson, 

2022). Businesses all over the world use AI-powered tools to run their operations more accurately, get a complete picture of what 

they're doing, better manage their inventory, plan transportation ahead of time, and save money. A McKinsey report from 2022 says 

that 61% of manufacturing executives say that using AI has cut their costs, and 53% say that their sales have gone up (Mayer, Yee, 

Chui, & Roberts, 2025). In fact, more than a third of these companies had sales that went up by more than 5%. AI can make accurate 

predictions because it has access to a lot of data (Liang et al., 2022). This helps companies break down silos, use data to make 

decisions, and deal with big problems like changing demand, limited supply, scheduling production, and the problems that come 

with distribution networks (Seyedan & Mafakheri ,2020). 

AI also helps people and machines work together better by making it easier to run a business, plan staff, and share resources (Jarrahi 

et al., 2023) . Supply chain professionals can see how things work better than anyone else thanks to advanced algorithms (Wang et 
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al., 2024). This helps them find problems before they get worse. AI systems, for example, look at traffic and weather data in real 

time to suggest different ways to make deliveries (Mohsen, 2024). In contrast, collaborative robots in manufacturing can see and 

understand what's going on around them, which makes it safe for them to work with people (Cheon, Schneiders, & Skov, 2022). 

AI can help businesses automate tasks that need to be done over and over, improve their logistics, and make their customers happier 

(Adesoga et al., 2024). These tools can automatically answer customer questions, give real-time updates on orders, and fix problems 

quickly, which will make customers more loyal (Upadhyaya, 2024). AI helps find the best ways to save fuel, keeps track of all 

operations' carbon emissions, and helps come up with eco-friendly plans for how to use resources and package things (Kale, 2025). 

AI is quickly becoming a competitive advantage in the industry because it makes supply chains more efficient, eco-friendly, and 

able to respond quickly (Vangeri et al., 2024). As technology gets better, we can expect to see even more apps for logistics and 

supply chain management that use AI (Boute & Udenio, 2022). 

A Forbes 2022 Insight study backs this up by showing that 65% of business leaders think the supply chain, logistics, and 

transportation sectors will change a lot (Merkert & Hoberg, 2022). It is thought that AI will boost productivity by more than 40% 

by 2035 (Delcour, Duncan, Frahm, Lancaster, & Vann, 2020). By 2024, half of all companies in the supply chain are expected to 

buy advanced AI analytics tools (Stucke & Ezrachi, 2025). As AI gets better at handling more and more operational data, businesses 

are coming up with new ways to be more productive, save money, and connect with customers (Mithas et al., 2022). This is making 

it easier to set up logistics networks that can grow and change when they need to (Attah et al., 2024). 

 

2.2 History and Evolution of Supply Chain, Logistics, and Artificial Intelligence 

For a long time, logistics and supply chain management have been around. They have changed a lot over the years as new 

technologies and market needs have come up (Blanchard, 2021). Logistics first came about in the military, where it was all about 

making sure that resources were made, moved, and used in the best way possible (Serrano et al., 2023). During the Industrial 

Revolution, when supply chains started to be built in a more organized way, logistics became an important field (Demir, Paksoy, & 

Koçhan, 2021). 

The 1950s were the Transportation Age, the 1960s were the Logistics Age, the 1970s were the Physical Handling, Ordering, and 

Delivery Age, the 1990s were the Commercial Logistics Age, the 2000s were the Transportation, Management, Operation, and 

Logistics Age, the 2000s were the Logistics and Supply Chain Management Age, and the 2010s were the Digitalization Age (Herold 

et al., 2021). The goal of each phase is to make the global flow of goods more efficient and stronger by showing how the web of 

processes is growing and becoming more connected (Achouch et al., 2022). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: History and evolution of supply chain, logistics, and artificial intelligence  

 

 First: Transportation Age (1950s) 

 Second: Logistics Age (1960s)  

 Third: Physical Handling, Ordering and Delivery (1970s)  

 Fourth: Transportation, Management, Operation and Logistics (2000s)  

 Fifth: Commercial Logistics (1990s) 
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 Sixth: Logistics and Supply Chain Management (2000s) 

 Seventh: Digitalization of Supply Chains (2010) (Hesse and Rodrigue 2004) 

 

Artificial intelligence is no longer just a theory; it is now a big part of how logistics works in the modern world (Engelbart, 

1962/2023). The best thing about it is that it uses digitalization to give businesses useful information that helps them keep track of 

their inventory, manage demand, and cut costs (Haddud & Khare, 2020). Logistics companies can use digital tools and smart 

systems to make decisions based on facts, fix problems before they happen, and reach their goals (Winkelhaus & Grosse, 2020). 

2.3 AI in Green Logistics 

AI is helping to make logistics better for the environment, and sustainability is becoming more important in managing the supply 

chain (Dauvergne, P., 2022). AI-powered route optimization tools can help logistics companies see how traffic and delivery 

conditions are right now and pick the best routes to take. This can help them cut down on time, fuel, and emissions. UPS, for 

instance, uses the ORION system to find the best delivery routes by taking into account the number of packages, the time frames, 

and traffic data for the area (Agnihotri, A., & Bhattacharya S., 2023). This helps the company save a lot of money on transportation 

costs and lowers its carbon footprint (Anozie, U. C., Obafunsho, O. E., Toromade, R. O., & Adewumi, G. ,2024). 

AI-powered fleet management systems make it even easier to use vehicles, cut down on idling, and plan maintenance better (Vanjire, 

S., & Naveen, R., 2024). AI platforms help companies like Volvo manage fleets of self-driving electric cars (Weber, J., 2022). 

These platforms can change how many cars are available based on the weather and how long the batteries last (Islam, M. S., Ahsan, 

M. S., Rahman, M. K., & AminTanvir, F.,2023). These solutions not only make things run more smoothly, but they also help cut 

down on pollution. 

AI also has a big effect on packaging that is good for the planet. Algorithms can look at the materials used for packaging and the 

designs of buildings and suggest combinations that are strong, light, and good for the environment (Zhou, J., 2023). For example, 

Nestle's AI system looks at data from different sources to find packaging that can be reused. This is good for the environment 

because it cuts down on waste and damage. Robots and automation systems that use AI, like Amazon's Kiva systems, move things 

around, make the most of storage space, and use less energy (Savushkin, N., 2024). This makes it cheaper to run a business and hire 

people. 

AI is also very useful for keeping an eye on supply chain activities and making them less harmful to the environment (Pal, S., 2023). 

DHL's Carbon Dashboard and other advanced analytics tools keep track of emissions during production, transportation, and 

distribution (DeWeerdt, T., Dargusch, P., & Hill, G. 2022). These insights help companies make specific changes that will make 

the whole supply chain ecosystem more sustainable over time (Mageto, J. 2021). Because they save money and make things run 

more smoothly, all of these new ideas are good for the environment and the bottom line (Blanchard, D. 2021). 

 

2.4 Artificial Intelligence, Internet of Things (IoT), and Supply Chain Integration 

The Internet of Things (IoT) and AI working together have made supply chain management more common and useful (Sallam, K., 

Mohamed, M., & Mohamed, A. W., 2023). The Internet of Things (IoT) is a huge network of devices that are always sending and 

receiving data (Greengard, S. 2021). These devices include cars, tools, sensors, and appliances. There are devices in the perception 

layer that gather data, such as temperature, pressure, and motion sensors (Javed, N. A., Rajkumar, Y., & Kaliyamurthie, K. P., 

2025). Protocols like Wi-Fi and Bluetooth help the network layer send data. The middleware layer does analytics, aggregation, and 

processing (Chandnani, N., & Khairnar, C. N., 2022). Dashboards and apps on the application layer give end users information that 

they can use. 

IoT devices give you detailed, real-time information about many different operational parameters (Kavitha, D., & Ravikumar, S. 

2021). For example, temperature sensors check on the conditions of perishable goods while they are being shipped to make sure 

they don't go bad. Pressure and humidity sensors check on the state of equipment and products, while motion sensors keep an eye 

on how assets are being used and any security problems (Sen, S. 2023). Light sensors make sure that the lights in a building don't 

use too much energy. GPS sensors let you see where your goods, assets, and fleets are at all times. AI algorithms combine all of 

these data streams on central platforms to make things run more smoothly, start preventive maintenance, predict demand, and stop 

losses (Ayeni, O. 2025). 

Supply chain managers can use IoT and AI together to make decisions based on data, streamline their operations, save money, and 

make their customers happier. For instance, AI can use data from IoT sensors to figure out when to fix machines. This makes it 

possible to do predictive maintenance and cuts down on unplanned downtime (Zeb, S., & Lodhi, S. K., 2025). IoT and AI solutions 

that work together to keep track of assets improve route planning, lower losses, and speed up deliveries (Nasir, N. M., & Nasir, Y. 

S., 2024). These systems also help keep track of inventory and show new trends in what customers want, which helps with better 

planning for demand (Kumar, P., Choubey, D., Amosu, O. R., & Ogunsuji, Y. M., 2024). 

AI and the Internet of Things (IoT) are changing the way supply chains work. They are making them more efficient, lowering costs, 

and making them more adaptable, environmentally friendly, and focused on customers (Yang, Z., Wang, Q., & Jia, M., 2023). 

Companies that know how to use the convergence of more data sources and better analytics will be well-positioned to lead the 

future of logistics and supply chain management (Neway, A. S., 2024). 
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3. Literature Review 

3.1 Evolution and Foundations of Artificial Intelligence in Supply Chain Management 

The idea of artificial intelligence came from many different fields, including philosophy, math, linguistics, and neuroscience 

(Raikov, A., 2021). Now, it's a group of useful tools that are changing how businesses work all over the world. In the past, AI was 

mostly used to copy simple ways that people learn, think, and see patterns. But the field grew quickly in the 21st century as 

computers got faster, machine learning got better, and data became easier to get to (Pramod, A., Naicker, H. S., & Tyagi, A. K., 

2021). AI is no longer just a part of engineering or computer science; it now has an impact on how companies plan, run, and work 

together (Cao. L, 2022). 

Supply chain management (SCM) professionals see AI as a layer of intelligence that can learn from a lot of data and make it easier 

to make decisions in real time. According to leading theorists, AI in supply chain management helps businesses turn raw data into 

useful information, which makes them easier to find, respond to, and change. Russell and Norvig (2016) contend that the modern 

AI paradigm transforms computers from mere passive executors of explicit instructions into adaptive learning systems that can 

autonomously make and modify decisions to achieve business objectives, particularly in the context of environmental volatility. 

 

3.2 Theoretical Perspectives and Organizational Integration 

Various theoretical frameworks, including Organizational Information Processing Theory (OIPT), Dynamic Capabilities Theory, 

and the Technology-Organization-Environment (TOE) framework, have been employed to clarify the implementation and growth 

of AI in supply chain management (SCM) (Parker, C., & Kumar, A. 2022). OIPT says that AI helps an organization process 

information and work together across decentralized networks. This helps with uncertainty and complexity that traditional systems 

have trouble with (Yang, S., & Zhao, L. 2023). Dynamic Capabilities Theory shows how AI helps companies stay ahead of the 

competition by finding new threats and opportunities, learning quickly, and changing how they use their resources (Harrison, P., & 

Lee, T. 2024). The TOE framework, on the other hand, tries to figure out how well AI will be used in supply chains by looking at 

how outside pressures, organizational culture, and technological readiness all work together (Cheng, R., & Singh, N. 2021). 

 

3.3 Applications of AI Across Supply Chain Functions 

3.3.1 Demand Forecasting and Planning 

AI-driven demand forecasting looks at sales data from the last few years, economic indicators, seasonal changes, marketing events, 

and other things that could affect sales. It does this with the help of neural networks and machine learning algorithms (Ghosh, S., 

& Jain, A. 2023). When compared to traditional time series models, machine learning reduces the number of mistakes in forecasts 

by 20% to 50% (Li, W., & Zhang, X. 2022). This cuts down on inventory by 10% to 30% and improves service (Singh, S., & 

Kapoor, R. 2024). Walmart and Tesco are two companies that have said that AI-based forecasting tools have helped them save 

money on stock and make better plans (Brown, P., & Taylor, M. 2023) 

3.3.2 Inventory Optimization 

Modern AI systems improve inventory by running millions of scenarios for restocking, taking into account changing factors like 

supplier lead times and changes in market demand (Gupta, A., & Shah, P. 2022). Because of this, businesses need less working 

capital and have higher fill rates (Miller, J., & Turner, C. 2023). Surveys from McKinsey & Company and other academic 

institutions show that using AI can lower inventory holding costs by 8% to 16% and the number of times a store runs out of stock 

by up to 40% (Singh, R., & Kapoor, S. 2021). 

3.3.3 Logistics, Routing, and Transportation Management 

AI and reinforcement learning have changed how we travel, how we plan our trips, and how we run our fleets (Alvarez, S., & 

Rodriguez, M. 2023). UPS uses the ORION system to look at data as it comes in and figure out the best delivery routes that use less 

gas and drive fewer miles (Johnson, P., & Lee, J. 2022). In large-scale deployments, broad meta-analyses show that AI-enabled 

routing saves 10–25% on fuel, cuts delivery times by an average of 15%, and cuts empty-truck miles by almost 20% (Singh, K., & 

Kumar, R. 2021). You can see more of what's going on and do predictive maintenance better when you combine telematics data 

with IoT sensors (Gao, L., & Wang, Z. 2024). 

3.3.4 Warehouse Automation and Robotics 

AI-powered vision systems and robots that can work on their own have changed how warehouses and fulfillment centers work 

(Zhang, T., & Patel, R. 2022). For example, Amazon's Kiva robots pick 2.5 times as many lines per hour and make mistakes less 

than 70% of the time (Lee, J., & Tan, H. 2021). According to meta-analyses from different fields, AI automation saves 18–29% on 

labor costs and increases overall throughput by 15–36% compared to facilities that don't use robotics (Chen, S., & Liu, Z. 2023). 

3.3.5 Customer Service and Fraud Detection 

Advanced chatbots and virtual assistants that can answer up to 80% of common customer questions on their own use AI-powered 

natural language processing (NLP) (Kim, D., & Lee, S. 2022). In test programs by DHL and other big companies, the average 

response time went from 12 minutes to less than 3 seconds (Tan, J., & Zhang, W. 2023). Algorithms that use machine learning to 

find fraud can also cut loss rates by as much as 30% compared to monitoring based on rules (Singh, A., & Kumar, V. 2024). 
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3.4 Quantitative Synthesis and Meta-Analytic Findings 

A thorough examination of 25 empirical studies and industry surveys reveals consistent quantitative enhancements attributable to 

the integration of AI in supply chain management. 

TABLE : 1 

 

Benaissa et al. (2021) and McKinsey & Company (2022) performed meta-analyses demonstrating that AI will add $1.3 to $1.5 

trillion in value to global supply chains by 2030. This will lead to lower costs and growth driven by new ideas. 

3.5 Challenges and Barriers to AI Adoption 

These results are encouraging, but there are still some problems that make it hard to use AI in SCM on a large scale (Singh, M., & 

Patel, R. 2023). Bad data and broken information systems are the biggest problems (Li, Z., & Zhang, J. 2022). Sixty-two percent of 

the companies that were asked said that they can't fully use AI because their data structures aren't aligned and their enterprise 

resource planning (ERP) systems are patchwork (Garcia, P., & Nguyen, S. 2021). The costs of putting things together are also not 

small. For example, retrofitting brownfield sites can cost more than $3 million per site, which makes them less attractive to medium-

sized businesses (Sharma, R., & Kumar, P. 2024). 

Another problem that keeps coming up is getting the workers ready. A lot of companies can't turn pilot projects into big projects 

for the whole company because they don't have enough planners and engineers who know how to use AI (Davis, R., & Chen, L. 

2023). People are less likely to use new technology if they are worried about losing their jobs or if they don't want to use it (Smith, 

T., & Anderson, M. 2022). Almost 40% of failed implementations were due to issues with change management (Lopez, J., & Green, 

S. 2021). 

As AI has become more common, worries about privacy and cybersecurity have grown. This is because new system architectures 

can make systems less secure (Kumar, S., & Lee, H. 2022). Experts say that to keep decisions honest and make sure that rules are 

followed, there needs to be strong governance frameworks that include adversarial testing and explainability audits (Wang, Y., & 

Zhou, J. 2023). There is also a need for ethical rules about bias, openness, and creating human-in-the-loop (HITL) workflows, 

especially when making important decisions in the supply chain (Nguyen, T., & Davis, J. 2024). 

 

3.6 Emerging Trends, Gaps, and Future Research Directions 

A lot of the research that’s already out there about big global brands and rich countries. We don't know much about how to use AI 

well and cheaply in new markets and logistics networks that aren't very well connected (Martinez, J., & Wang, F. 2023). We need 

to pay more attention to the problems in the area, like unstable infrastructure, different rules, and not enough resources (Cheng, Y., 

& Li, M. 2022). Subsequent research ought to examine the amalgamation of AI with other digital technologies, encompassing 

blockchain and the Internet of Things (IoT), and assess AI's function in enhancing resilience to black swan events, such as 

pandemics and geopolitical disturbances (Gomez, R., & Patel, S. 2024). 

Frameworks for human–AI collaboration in supply chain contexts are still not well developed, especially ones that combine human 

judgment with autonomous decision-making in complex, high-stakes situations (Jackson, C., & Zhang, L. 2023). Lastly, we need 

big, long-term studies that look at how AI affects agility, sustainability, and profitability over time in different supply chain setups 

(Harris, T., & Lee, W. 2024). This will help strategic practice be based on solid, real-world proof (Miller, A., & Davis, R. 2022). 

 

 

4. Research Objectives: 

 To examine the existing applications and prospective advantages of Artificial Intelligence (AI) in logistics and supply chain 

management (SCM). 

 To evaluate the obstacles, constraints, and organizational preparedness related to the incorporation of AI in supply chain 

management. 

 To learn how AI is used in the real world and how new technologies are changing how it is used in different logistics jobs. 

 To help businesses figure out how to get their supply chains ready for AI and the next step, which is digital transformation. 

 

5. Methodology 

This study employs a mixed-methods approach, combining a comprehensive review of secondary literature with primary empirical 

data obtained from a structured survey. The methodological framework was developed to enhance comprehension of the theory and 

application of Artificial Intelligence (AI) in logistics and supply chain management (SCM), encompassing its advantages, 

Performance Dimension Typical Growth 

Cost-Effectiveness 10–17% reduction in shipping costs 

Forecast Reliability 15–40 percentage points improvement 

Workplace Productivity 18–29% increase 

Long-Term Viability 10–25% reduction in CO₂ emissions 

Customer Support Efficiency Response times up to 3× faster 
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challenges, and potential implications. This triangulated methodology guarantees a balanced perspective, rooted in established 

scholarship and augmented by practical industry insights. 

5.1 Research Design 

The study utilizes an exploratory, descriptive research design, which is especially suitable for examining a dynamic, evolving 

phenomenon like AI adoption in supply chain management. The design was selected to embody the profundity of theoretical 

progress and the complexities of practical execution. The secondary research concentrated on integrating contemporary academic 

studies and global applications of AI in logistics, whereas the primary research sought to validate and enhance this comprehension 

by collecting data directly from supply chain specialists. 

This dual design helps find patterns and thematic consistencies, which leads to a deeper and more nuanced understanding of AI's 

real and possible effects on logistics operations. 

5.2 Secondary Research: Systematic Literature Review 

A systematic thematic literature review was performed, utilizing more than 40 pertinent and credible academic sources, industry 

reports, white papers, and case studies published from 2018 to 2025. The main point of the paper was this review, which helped us 

understand how AI fits into SCM in terms of technology, practical uses, and strategic importance. 

We chose sources based on: 

 How it relates to managing logistics and the supply chain 

 Credibility and strict rules 

 Recentness (to stay up to date on new technologies and ways of doing things) 

 Insights focused on applications in both developed and developing market contexts. 

The review used clear themes like AI for predicting demand, optimizing routes, automating warehouses, being good for the 

environment, managing risk, and helping people make smart choices. Qualitative coding was used to find and study important 

information. This made it possible to sort it into groups like operational benefits, implementation challenges, and new trends. The 

literature review's findings also helped make the main research tool. 

5.3 Primary Research: Quantitative Survey 

A quantitative survey was conducted to augment and corroborate insights from the literature, aiming to collect contemporary data 

on the perceptions, applications, and challenges of AI in supply chain management from professionals actively involved in the field. 

The goal was to put secondary insights into the context of what practitioners learned from real-life operational situations. 

5.3.1 Survey Instrument Design 

There were 15 questions on a 5-point Likert scale, with 1 meaning "Strongly Disagree" and 5 meaning "Strongly Agree." The 

questions were put into these groups: 

 The perceived advantages of AI in supply chain management 

 Being ready for AI integration and getting help with it 

 Problems with the workforce and technology 

 The future of AI in logistics and how important it is for planning 

Two people who know a lot about supply chain management looked over the tool to make sure it was clear and correct. A pilot test 

was done to find any parts that weren't clear, and the wording was changed a little bit as needed. 

5.3.2 Sampling and Data Collection 

The survey was sent out using Google Forms from June to July 2025. It used purposive sampling. We received 30 valid responses 

from professionals in India employed in logistics, retail, and manufacturing. 

Participants needed to have decision-making or operational duties in supply chain management so that their answers were relevant 

and trustworthy. The names of the people who took part were kept secret so that they could give honest and unbiased feedback. 

5.4 Data Analysis 

5.4.1 Analysis of Secondary Data 

We used thematic content analysis to put together information from books by hand. Trends were put into important groups, such as 

AI sub-technologies, logistics applications, implementation outcomes, and operational contexts. This created a conceptual 

framework that guided the main data and was then confirmed. 

5.4.2 Analysis of Primary Data 

We used Microsoft Excel to put the survey results together. Then we used descriptive statistics like the mean scores and standard 

deviations for each set of questions to look at them. The respondents' level of agreement with each other determined the score for 

each thematic area. These results were analyzed alongside secondary research findings to discern correlations, discrepancies, and 

novel interpretations. 

We refrained from employing inferential statistics such as regression analysis or ANOVA at this stage due to the exploratory nature 

of the research and the limited sample size. 
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5.5 Validation, Rigor, and Ethical Considerations 

To make sure everything is clear and complete: 

 Peers looked over the survey tool and it was tried out in a pilot study. 

 The results were more reliable because they used both primary and secondary data. 

 To make sure that information from outside sources was accurate, only trustworthy secondary sources were used. These 

included peer-reviewed journals, reports from McKinsey, Forbes, and DHL. 

 Ethical standards were upheld informed consent was implicit through voluntary participation; personal identifiers were not 

collected, and all data were utilized exclusively in aggregate form. 

 

5.6 Strengths and Limitations of the Methodology 

 

The study, which only has 30 participants, focuses on depth rather than breadth by getting the nuanced opinions of professionals in 

relevant fields. The purposive sampling method guarantees that insights are derived from individuals involved in or associated with 

AI-driven supply chain transformations, thereby enhancing the contextual depth and practical significance of the data. 

 

The mixed-method framework enables methodological triangulation, thereby linking theoretical discourse with empirical 

experience. This research, while lacking inferential statistical tests, provides a significant exploratory foundation for subsequent 

academic investigation and practical implementation in the industry. 

 

Subsequent research might execute a thorough survey across diverse geographical regions, employ semi-structured interviews to 

achieve qualitative depth, or undertake longitudinal case studies of AI applications within supply chain networks. 

 

6. Results and Discussion 

 

This section presents the findings from the primary survey of supply chain professionals, categorized into four principal groups 

according to the data analysis. We examine each theme in conjunction with the survey data and juxtapose it with existing knowledge 

from literature. 

 

6.1 AI Implementation & Benefits 

 

The average thematic score of 4.55 shows that most people who took the survey strongly agreed that AI does have an effect on 

logistics and supply chain management. Almost everyone who took part (mean = 4.83) agreed or strongly agreed that AI has already 

been used in at least one part of their supply chain operations. Leaders also really want AI to be used (mean = 4.87). People also 

said that demand forecasting (mean = 4.53) and operational efficiency, which includes planning logistics and managing inventory 

(mean = 4.40), had improved a lot. The best thing that happened (mean = 4.83) was that AI-powered tools made the customer 

experience better. 

 

These findings closely align with assertions from academic and industry reports regarding AI's capacity to enhance operational 

responsiveness, predictive analytics, and customer-centric supply chain strategies. For example, McKinsey (2022) and Dubey et al. 

(2019) both found that AI can make predictions that are 20–50% more accurate, lower inventory costs by 10–30% and raise service 

levels in a way that can be measured. The high average scores on this survey support the idea that AI is no longer new and is already 

changing how businesses work daily. 

 

6.2 Organizational Readiness 

 

The survey's main topic, "organizational readiness," got an average score of 4.48, which means that most people agreed that leaders 

are dedicated to promoting the use of AI. Digital maturity does vary, though (mean = 3.87). Most of the people who took part think 

their companies are going in the right direction, with better access to real-time data (mean = 4.70) and clear support for AI from 

management. But the leaders' goals for the organization's digital infrastructure and readiness are still not being met. 

 

This subtlety is in line with what other writers say about how important it is for executives to be on board with digital transformation, 

but it also suggests that it isn't enough. Davenport and Ronanki (2018) and Seyedghorban et al. (2020) say that being really ready 

has a lot to do with spending money on data infrastructure, getting better at what you do, and working together across departments. 

So, even though the main data shows that people are hopeful and culturally aligned, businesses need to keep building up their 

operational foundations to make sure AI keeps working well. 
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6.3 AI Challenges & Barriers 

 

The AI Challenges & Barriers theme had the lowest average score of 4.14, but it was still good. Most people had hope. Respondents 

said that high implementation costs (mean = 4.47), not having enough skilled workers (mean = 4.47), and ongoing problems with 

data quality and system integration (mean = 4.00) were all problems that kept coming up. Internal resistance from operations teams 

(mean = 3.63) was another barrier that wasn't as strong but was still important. 

 

Forbes Insights (2022), Ransbotham et al. (2018), and Khan & Khan (2019) all talked about how cultural resistance, skill gaps, and 

old systems can slow down growth. The scores for this theme are a little lower and more spread out. This could mean that companies 

know AI can help them, but it's hard to make that happen because of problems with the infrastructure and the workforce, especially 

in new markets. 

 

6.4 Strategic Outlook & Future Orientation 

 

The theme of Strategic Outlook & Future Orientation got an average score of 4.66, which most people agreed with. The average 

response was 4.83, and most people said that AI was needed for long-term competitive advantage. The average response was 4.63, 

and most people said they were active or planning to add more AI capabilities in the next two years. Most respondents (mean = 

4.53) concurred that predictive and autonomous systems will fundamentally transform logistics within the next five years. 

 

This optimistic view of the future is very similar to what McKinsey (2022) and Benaissa et al. (2021) say: that smart supply chains 

will be the key to staying competitive in the digital age. Scholars contend that organizations adopting AI-driven systems early are 

positioned to influence industry standards, realize cumulative advantages from data-driven innovation, and achieve resilience in 

volatile markets. 

 

  

 

  

 

 

 

 

 

 

TABLE : 2 

6.5 Comparative Insights 

 

There is a strong connection between what people think about direct surveys and what the literature says. Respondents acknowledge 

the transformative significance of AI in logistics, reflecting the enduring enthusiasm observed in published research. At the same 

time, everyone still has to deal with real-world problems like cost, skills, and integration. This shows that the problems that people 

have reported around the world are also problems that people have in their own areas. It's important that most people agree on AI's 

strategic value and future role because it shows that they are still committed to digital transformation, even though there are big 

problems in the way. 

 

These results strongly suggest that AI is here to stay and will play a large role in supply chain management in the future. They give 

researchers, policymakers, and practitioners who are planning the next wave of supply chain innovation something to work with. 

 

McKinsey & Company is a source. (2022). How AI changes the way the supply chain works. Dubey, R., Mishra, S., and Sharma, 

P. (2019). A complete review and research framework for using AI in supply chain management. T. H. Davenport and R. Ronanki 

(2018). Forbes Insights: AI for the Real World (2022). How AI is changing the way we do business and helps customers. 

Ransbotham, S. et al. (2018). Khan, A. How AI is changing business. M. and Khan, M. S. (2019). AI in logistics: What it's doing 

now and what will it do in the future. Benaissa, M., Singh, S., Jha, S., and Prakash, S. (2021). Better ways to keep track of the 

supply chain and make things. 

 

7. Recommendations 

AI is changing the way logistics and supply chains work, but you can't just use it with technology. Companies should think carefully 

about how they use AI so that they can get the most out of it and lower their risks. These refined suggestions are a good way for 

businesses that are thinking about or just starting to use AI in logistics and supply chains to get started. 

Survey Theme Average Score 

How to Use AI and What It Can Do for You 4.55 

The Organization's Level of Readiness 4.48 

Problems and Issues with AI 4.14 

Thinking Ahead and Making Plans for the 

Future 

4.66 
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7.1 Strategic Recommendations for AI Implementation 

 

Before you roll out AI projects on a larger scale, start with small pilot projects to see how they work. Pick areas where you can see 

how well you're doing, like planning routes, predicting demand, or making the most of your inventory. Use these early successes 

to prove your worth and gain the company's trust. 

 

Problem-Oriented Approach: Don't just use technology for the sake of using it; use AI to solve important business problems. Put 

the most important use cases at the top. These are the ones that fix problems that keep coming up, make things run more smoothly, 

or give supply chain operations new strategic chances. 

 

Getting Stakeholders Involved and Getting Them to Agree: Include all the important people from the beginning, such as employees, 

customers, and suppliers. Being honest about goals, expected changes, and benefits builds trust, lowers resistance, and makes sure 

that everyone is on the same page, which are all important for AI to work. 

 

Give your employees the skills they need by investing in training. Use focused training programs to do this. Your employees will 

be able to use new systems, understand outputs, and keep up with new technologies if they keep learning about AI. This is the best 

way to get the most out of your money when it comes to AI. 

 

Check on and improve: Make sure you have ways to check on AI apps on a regular basis to see how well they are working. Use 

feedback loops based on data to keep an eye on how well things are going, change models, and push for constant improvement. 

This adaptable method helps businesses keep up with new technologies and changing business needs. 

 

7.2 Steps for Preparing Your Supply Chain for AI 

 

To get ready for successful AI implementation, you need to do a structured readiness assessment and make a plan for how to do it. 

This three-step plan will help businesses do well in the long run: 

 

Step 1: Set Realistic Expectations 

 

First, have an honest internal review to make it clear why the company is interested in AI, what it hopes to get out of it, and how it 

will know if it has succeeded. When you set clear Key Performance Indicators (KPIs) that match your business goals, it's easier to 

see how AI is working. You should know that benefits are often built on each other and may need to be changed in the short term 

for long-term gain. 

 

Step 2: Assess Technology and Skills Landscape 

To see how far along your company is in terms of digital maturity, look at its current technology, employee skills, and tools. A fair 

look at your strengths, weaknesses, and gaps, especially in digital skills and data infrastructure, will help you decide how to use 

your resources and what to teach people. To get the whole picture, talk to people from both IT and business. 

 

Step 3: Prioritize Data Readiness and Integration. 

AI needs good data to do its job. The first thing to do is put together data from different parts of the business, such as operations, 

customers, and the supply chain. Putting in the effort will make the data better quality, easier to find, and easier to combine. Keep 

in mind that the way businesses work and the way people act can cause problems that last forever. Change how things are set up 

and how work gets done if you need to in order to make it easier for teams to share information and work together. 

 

7.3 Building a Sustainable AI Roadmap 

If your business isn't ready for the digital world yet, make a plan to help it get better at using data, technology, and people. 

If your business is ready for digital, make a clear plan for how to use AI that has a set end date. Start with small projects and learn 

from what works and what doesn't. 

By regularly checking your digital readiness and carefully planning for AI adoption, you can make sure that your business can fully 

benefit from smart, flexible, and future-ready supply chains. These tips make sure that AI is not only used, but also fully integrated 

and kept up as a key part of operational excellence and strategic competitiveness. 

 

8. Conclusion and Future Scope of AI in Logistics and Supply Chain 

Conclusion 

The supply chain is the most important part of trade all over the world. It connects a large group of customers, suppliers, 

manufacturers, and distributors. Modern supply chains need to be able to share information easily, have processes that are deeply 
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integrated, and work well together across industries in order to be fast, accurate, and cost-effective. Because supply chain networks 

are going digital, artificial intelligence (AI) is now an important tool for improving operations. This means using cloud computing, 

advanced analytics, and the Internet of Things (IoT). 

This study addressed a significant deficiency in literature by examining the impact of AI utilization in logistics and supply chain 

management (SCM) on operational performance. It looked at both the big problems and the big benefits that businesses have. 

Supply chains create a lot of structured and unstructured data in the areas of global trade and connectivity, which traditional models 

have had a hard time using effectively. AI technologies can analyze this data and extract valuable insights that logistics companies 

can leverage to enhance decision-making, expedite processes, and optimize the entire value chain. 

This study's findings demonstrate that AI significantly enhances the speed, accuracy, and visibility of logistics systems globally. 

Demand forecasting, route optimization, inventory management, and warehouse automation are all getting better at what they do. 

This saves money and makes customers happier. It wasn't possible to build supply chains that were fast, effective, and strong a few 

years ago. But these new technologies have made it possible. In short, the logistics industry is going through a digital renaissance, 

and AI is the main reason for the new levels of flexibility and strategic change. 

Future Scope of AI in Supply Chain and Logistics: 

There is always room for new ideas and progress in AI in supply chain and logistics. New, better apps are coming out all the time 

as technology improves. These apps could change how things are done in every part of the value chain. 

In the future, some of the best places to grow are: 

Self-driving cars: AI-powered self-driving trucks and last-mile delivery vehicles are going to make logistics safer, more fuel-

efficient, and better for the environment. As algorithms get better and rules change, it is likely that fully automated transportation 

networks will become more common. 

AI-powered systems can look at real-time demand signals and start making things locally and order. This is called 3D printing and 

on-demand manufacturing. By making supply chains more local, this change will make transportation easier and help models that 

deliver goods just in time. 

Robotic Warehousing and Sorting: The biggest logistics companies already use advanced robots to store, organize, and sort goods 

in distribution centers. AI keeps making warehouses faster, more precisely, and better at making use of their workers. 

Cognitive Robotics: Cognitive robots are changing quickly because of advanced AI and natural language processing. This is 

especially true for deliveries that have to go to the last mile in places that are hard to get to, like cities or buildings with a lot of 

floors. These robots will do more and more customer service and make deliveries on time. 

Drones: AI-controlled drones can help with last-mile delivery, quick inventory checks, and emergency logistics situations like 

disaster relief. They help you get to places that are hard to reach or have a lot of people living there faster and for less money than 

regular cars. 

Using AI and blockchain together will make supply chains more open, easy to follow, and safe. This will help stop fraud, make 

sure everyone follows the rules, and build trust between people who work in the supply chain. 

 Trends in the industry and guesses about how many people will use them 

 Recent predictions from industry say that AI is being used more and more quickly: 

 By 2026, 75% of big businesses should have smart robots working in their warehouses. 

 More than 75% of business SCM software will have AI in it. 

In the next few years, half of all supply chain companies are expected to buy AI-compatible software. 

The idea of fully autonomous long-haul trucking becomes more likely as AI and other technologies, such as smart cars, get better. 

These solutions are already being tested by the biggest companies. 

 

Looking Ahead, a lot of chances are coming up. The logistics industry used to be slow to use digital technology, but that is about 

to change. Supply chain management professionals will need to use AI and other related technologies more and more to stay 

efficient, focused on customers, and competitive. 

AI has a good chance of being used to manage logistics and the supply chain in the future. As businesses use AI to speed up, make 

smarter, and make their operations more flexible, they will find new value and create an environment where making smart choices, 

long-term growth, and global resilience are the norm. 
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