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How is generative AI revolutionising the supply chain industry? 

Generative Artificial Intelligence (AI) is revolutionising industries worldwide, steering towards a new era of innovation, 

efficiency, and sustainability. In the realm of supply chain management, it is 

proving to be a transformative force, optimising processes, reducing costs, and 

addressing complex global challenges. More than just a technological 

advancement, generative AI is reshaping how businesses operate and 

collaborate, driving efficiency across procurement, logistics, risk mitigation, and 

sustainability initiatives. Rob Cushman, Senior Partner at IBM Consulting, 

underscores the transformative potential of generative AI in supply chain 

management, stating,"Generative AI holds all the potential to innovate beyond 

today’s process, technology and people constraints to a future where supply chains are foundational to delivering operational 

outcomes and a richer customer experience" (Cushman, 2023). 

This document provides actionable insights into how generative AI impacts critical supply chain functions, including its 

applications in aviation and maritime logistics, its contributions to sustainable procurement, and its role in addressing risks 

such as war, piracy, and hidden costs. As organisations strive to build resilient, adaptive, and future-ready supply chains, 

fostering collaboration between humans and AI becomes essential. Generative AI offers an unparalleled opportunity to 

achieve these goals, making it a powerful ally in navigating the complexities of modern global logistics.

 

1. Generative AI: Transforming Supply Chain Dynamics 

1.1  Defining Generative AI 

Generative AI refers to systems that create new data or models based on existing data inputs, using advanced techniques like 

deep learning and natural language processing. Unlike traditional AI, which is primarily reactive, generative AI generates 

solutions proactively by simulating scenarios and identifying optimal strategies. Its applications in supply chain management 

include: 

▪ Sustainable procurement: Generative AI assesses suppliers based on sustainability metrics such as carbon 

footprints and ethical labour practices. For instance, Unilever uses AI to ensure suppliers comply with its stringent 

environmental standards, leading to more sustainable procurement practices that align with their corporate 

sustainability goals (Unilever, 2023). 

▪ Market Analysis and Trend Prediction: AI analyses market trends and global economic conditions to forecast 

material cost changes. A notable example is Tesla, which uses AI to predict commodity price fluctuations, thus 

strategically planning its raw material procurement to optimise costs and supply chain resilience (Tesla, 2023). 

▪ Supplier Evaluation and Selection: AI algorithms evaluate suppliers on performance, financial stability, and 

regulatory compliance. Companies like Boeing integrate AI to automate and refine the selection process, ensuring 

suppliers meet aerospace-grade standards for reliability and safety (Boeing, 2023). 

▪ Risk Analysis and Mitigation: AI identifies potential disruptions in supply chains by analysing global patterns. 

FedEx uses AI to anticipate logistical disruptions caused by weather or geopolitical tensions and adapt its routing 

and scheduling accordingly to mitigate risks (FedEx, 2023). 

▪ Data-driven support for negotiations: AI empowers procurement teams with data-backed insights into supplier 

performance and market conditions. Microsoft, for example, uses AI to enhance its negotiation strategies by 

analysing historical data and predicting supplier behaviour under various market conditions (Microsoft, 2023). 

▪ Inventory management: AI enhances inventory visibility and accuracy by integrating real-time data across the 

supply chain network. Amazon’s AI-driven inventory systems dynamically adjust stock levels based on consumer 

demand predictions, reducing overstocks and avoiding stockouts (Amazon, 2023). 

▪ Route optimisation: AI calculates the most efficient transportation modes and routes to minimise travel time and 

fuel consumption. DHL uses AI to optimise delivery routes, which not only reduces costs but also lowers the 

environmental impact of their operations (DHL, 2023). 

▪ Service Automation: AI-driven chatbots and virtual assistants manage routine customer queries, enhancing service 

responsiveness. Hilton Hotels, for instance, uses AI-powered virtual assistants to handle customer inquiries, 

significantly improving response times and guest satisfaction (Hilton, 2023). 
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These capabilities position generative AI as a critical tool for overcoming supply chain complexities and driving innovation 

across industries. By integrating AI into various aspects of the supply chain, businesses can achieve higher efficiency, improve 

sustainability, and enhance overall competitiveness in their respective markets. 

1.2  The Rise of AI-Driven Supply Chain Management 

The integration of AI into supply chain operations has been steadily increasing. According to Sundar Pichai, CEO of 

Alphabet, "AI represents one of the most significant technology shifts of our time. Its 

applications in logistics are helping businesses scale and innovate at unprecedented 

speeds" (Forbes, 2023). 

A 2023 report by Deloitte revealed that 76% of surveyed businesses had adopted AI 

to enhance their supply chain processes, focusing on improving efficiency, reducing 

costs, and mitigating risks (Deloitte, 2023).  

Generative AI is playing a central role in addressing challenges arising from global 

disruptions like geopolitical conflicts, pandemics, and economic volatility, ensuring businesses remain agile and competitive. 

1.3  Workforce Concerns: AI as a Threat or Assistant? 

The rise of AI technologies has led to fears among workers that automation and AI could replace jobs, particularly in sectors 

like logistics and manufacturing. However, industry leaders emphasise that generative AI is not about replacing humans but 

augmenting their capabilities. As Satya Nadella, CEO of Microsoft, stated, "AI is not here to take over jobs; it’s here to 

empower people to achieve more and deliver quality solutions" (Microsoft, 2023). 

The perception that AI will displace human roles must shift toward recognising its potential to assist humans in delivering 

innovative and efficient solutions. Organisations must focus on reskilling their workforce and fostering an environment where 

humans and AI collaborate effectively. 

 

2.  Generative AI in the Aviation Industry 

 The aviation industry operates within a highly regulated, safety-critical environment. 

Supply chains in this sector are intricate, involving coordination among 

manufacturers, suppliers, airports, and airlines. Generative AI plays a crucial role in 

addressing these complexities. Although several areas within the aviation industry 

can benefit from the use of AI, this paper specifically highlights its impact on 

predictive maintenance, procurement and supplier management, and air cargo 

logistics. These areas represent critical aspects of aviation operations where 

generative AI not only enhances efficiency and safety but also drives significant cost savings and operational improvements. 

2.1  Predictive Maintenance and Parts Optimisation 

One of the primary applications of generative AI in aviation is predictive maintenance. Aircraft components are monitored 

using sensors that provide real-time data. Generative AI analyses this data to predict potential failures, enabling maintenance 

to be performed proactively. This results in: 

▪ Reduced downtime: Aircraft spend less time grounded, enhancing operational efficiency. 

▪ Cost savings: Preventive measures reduce expensive emergency repairs. 

▪ Improved safety: Failures are mitigated before they pose significant risks. 

Rolls-Royce CEO Warren East commented, "The combination of AI and predictive maintenance transforms how we manage 

engine health, allowing for real-time decisions that reduce operational disruptions and costs" (Rolls-Royce, 2023). 

Delta Air Lines reported a 98% reduction in unplanned maintenance events by implementing predictive maintenance systems 

with Airbus’s Skywise platform. This significantly decreased passenger delays and operational costs (Supply, 2019). 

2.2  Enhancing Procurement and Supplier Management 

Generative AI enables aviation companies to optimise procurement and manage their supplier networks effectively. By 

analysing supplier performance and market conditions, AI systems can: 

▪ Identify cost-effective procurement strategies. 

▪ Evaluate supplier risks based on geopolitical or economic factors. 

▪ Forecast future demand for parts and materials. 
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According to Guillaume Faury, CEO of Airbus, "AI helps us navigate the complexities of our global supplier network, 

ensuring we can meet production targets while managing risks more effectively" (Airbus, 2023). 

2.3  AI in Air Cargo Logistics 

In air cargo operations, generative AI is improving routing, scheduling, and load management. By simulating flight paths and 

optimising cargo loads, AI reduces fuel consumption, enhances delivery timelines, and maximises profitability. FedEx CEO 

Raj Subramaniam noted, "AI-driven cargo optimisation is the future of logistics. It's not just about cost savings; it's about 

delivering value to our customers faster and smarter" (FedEx, 2023). 

 

3.  Sea Freight Logistics: Opportunities and Challenges for Generative AI 

The maritime sector forms the backbone of global trade, with over 80% of international goods transported via sea. Generative 

AI offers transformative benefits in sea freight logistics, but challenges such as 

piracy, war risks, and hidden costs remain prominent. 

3.1  Route Optimisation and Cost Efficiency 

Generative AI optimises shipping routes by analysing variables like weather, 

geopolitical risks, fuel costs, and port congestion. By predicting delays and 

suggesting alternative routes, AI systems improve cost efficiency and delivery 

timelines. Soren Skou, CEO of Maersk, remarked, "Generative AI allows us to rethink route optimisation, saving millions 

in fuel costs while reducing our carbon footprint" (Maersk, 2023). Maersk saved approximately $12 million annually in fuel 

costs and reduced carbon emissions by 3.5% by using AI-powered fleet management systems to dynamically adjust routes 

(CASH, 2023). 

3.2  Port Operations and Cargo Tracking 

AI enhances port operations by improving docking schedules and reducing turnaround times. Furthermore, generative AI-

driven cargo tracking systems provide real-time updates on shipments, ensuring goods are secure and in optimal condition. 

Michael W. Field, CEO of Ports America, stated, "AI is redefining port logistics, ensuring that operations run smoother and 

more efficiently than ever before" (Ports America, 2023). 

 

4.  Risks in Maritime Logistics: War, Piracy, and Hidden Costs 

While generative AI offers significant advantages, the maritime logistics sector faces unique risks that challenge its 

integration. 

4.1  War Risks in Global Shipping 

Geopolitical conflicts significantly disrupt maritime supply chains. War risks affect: 

▪ Shipping routes: Conflict zones force ships to reroute, increasing costs and transit times. 

▪ Insurance premiums: Vessels navigating high-risk areas face higher insurance costs.  

▪ Cargo safety: War zones heighten the risk of cargo theft or damage. 

The Russia-Ukraine conflict has illustrated these challenges, as shipping lanes in the Black Sea have become inaccessible, 

leading to increased shipping costs and delays. Angela Titzrath, CEO of HHLA, stated, "War risks disrupt not just logistics 

but the global economy. Leveraging AI to adapt to such situations is critical for resilience" (HHLA, 2023). 

4.2  Piracy: A Persistent Threat 

Maritime piracy remains a challenge, particularly in regions like the Gulf of 

Guinea, the Strait of Malacca, and the Indian Ocean. The International Maritime 

Bureau (IMB) reported a rise in piracy incidents in 2023, with kidnappings and 

hijackings posing significant threats (IMB, 2023). 

Generative AI addresses piracy risks by: 

▪ Identifying high-risk zones: Analysing historical data and current 

reports to predict piracy-prone areas. AI solutions helped the 

Mediterranean Shipping Company (MSC) reroute vessels from high-risk zones, reducing insurance claims and 

securing cargo valued at $500 million annually (IMB, 2023). 

▪ Enhancing onboard security: Recommending optimal placement of security personnel and equipment. 

▪ Real-time threat monitoring: Using satellite imagery and maritime traffic data to alert vessels of nearby threats. 
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4.3  Hidden Costs in Sea Freight Logistics 

Sea freight logistics often involve hidden costs, which can erode profitability. These costs include: 

▪ Demurrage and detention fees: Charges for containers overstaying at ports. 

▪ Customs delays: Inconsistent regulations lead to unexpected fees. 

▪ Fuel surcharges: Volatile fuel prices increase operational costs. 

Generative AI helps mitigate these costs by: 

▪ Actively forecasting customs requirements and automating documentation. 

▪ Analysing fuel price trends to optimise shipping routes. 

▪ Monitoring container movements to avoid demurrage charges. 

 

5.  Generative AI's Contribution to Sustainability in Procurement 

Generative AI is playing a pivotal role in promoting sustainable procurement by helping organisations make environmentally 

conscious decisions throughout their supply chain processes.  

Key contributions include: 

▪ Enhanced Supplier Selection: AI evaluates suppliers based on 

sustainability metrics, such as energy usage, carbon emissions, and 

compliance with ethical standards, ensuring alignment with 

sustainability goals. 

▪ Optimising Resource Efficiency: By forecasting demand accurately, AI 

minimises over-ordering and waste, ensuring that resources are utilised 

efficiently.  
▪ Carbon Footprint Analysis: AI calculates the carbon footprint of procurement activities, enabling companies to 

choose lower-impact options like local sourcing or eco-friendly transportation modes. 

▪ Circular Economy Practices: AI identifies opportunities for recycling and reuse within supply chains, fostering 

the adoption of circular economy principles. 

▪ Transparency and Traceability: AI-powered tools track the origin and environmental impact of raw materials, 

ensuring compliance with green standards and bolstering consumer confidence. 

Companies such as Unilever and Siemens are leveraging AI to enhance sustainable procurement, aligning their operations 

with global sustainability goals like the United Nations Sustainable Development Goals (SDGs). Unilever achieved its goal 

of sourcing 65% of its materials sustainably in 2023, reducing procurement costs by 8% while aligning with global 

sustainability objectives (Unilever, 2023). 

 

6.  Challenges of Generative AI Integration 

While generative AI offers substantial benefits, its adoption in supply chains is not without challenges. 

6.1  Cybersecurity Risks 

AI-driven systems require vast amounts of data, making them attractive targets for cyberattacks. Maritime and aviation 

sectors, in particular, face risks such as: 

▪ Data breaches: Theft of sensitive operational data can expose corporate strategies and customer information, 

leading to significant financial and reputational damage. 

▪ Ransomware attacks: Disruption of logistics systems for financial gain can halt operations, causing widespread 

disruption and losses. 

6.2  The Importance of Data Quality 

Generative AI's performance heavily depends on the quality of data it processes. Poor-quality data can lead to inaccurate 

predictions, suboptimal decisions, and potentially costly errors. Unlike human decision-making, which can be guided by 

empathy or context, generative AI learns exclusively from the data it is given. As Sundar Pichai, CEO of Alphabet, noted, 

"The effectiveness of AI is only as good as the quality of its training data. Feeding flawed data into AI systems 

compromises outcomes" (Forbes, 2023). Key points to consider include: 

▪ Data Veracity: The truthfulness and credibility of data sources are vital. Inaccurate or manipulated data can mislead 

AI decisions, leading to inefficiencies or strategic missteps. 
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▪ Bias Mitigation: AI systems can inadvertently perpetuate or amplify biases present in their training data. Active 

measures to identify and correct these biases are essential to ensure fair and effective AI operations. 

▪ Ethical Data Use: The ethical implications of data use in AI are profound. Transparent data policies and practices 

must be established to maintain trust and compliance with global standards. 

 

7.  Future Trends in Generative AI and Supply Chains 

The role of generative AI in supply chains is expected to grow, driven by advancements in technology and increasing global 

demand for efficiency. 

7.1  Inventory Management through Generative AI 

Generative AI significantly enhances inventory management within supply chain processes by predicting demand more 

accurately and adjusting inventory levels accordingly. This proactive approach minimises overstocking and understocking, 

thereby reducing costs and improving service levels. By integrating real-time data from multiple sources, AI systems can 

forecast inventory requirements with high precision, ensuring that the right products are available at the right time. 

For instance, AI-driven systems can automate and optimise stock replenishment, leading to significant reductions in holding 

costs and improved cash flow. Companies like Amazon have already implemented such technologies to dynamically adjust 

their inventory levels based on predictive analytics, leading to more efficient warehouse operations and reduced delivery 

times (Amazon, 2023). 

7.2 Data-Driven Negotiations in Supply Chain 

Data-driven negotiations, empowered by generative AI, are transforming how companies engage with suppliers and manage 

contracts. AI systems analyse historical data, market trends, and supplier performance to empower procurement professionals 

with actionable insights. This enables more strategic negotiations, optimising cost and enhancing supplier relationships. 

AI tools can simulate negotiation scenarios, providing procurement teams with the best strategies and tactics based on 

predicted outcomes. This approach not only speeds up the negotiation process but also ensures consistency and objectivity 

in decision-making. For example, IBM has leveraged AI in negotiations to achieve better terms on supplier contracts, 

demonstrating cost savings and improved supply chain resilience (IBM, 2023). 

7.3  Autonomous Logistics Solutions 

AI is paving the way for autonomous logistics systems, including driverless trucks, drones, and autonomous ships. These 

systems promise to reduce human error, lower costs, and enhance supply chain efficiency. For instance, the world’s first 

autonomous cargo ship, Yara Birkeland, began trials in 2022. This ship reduced operational costs by 40% and eliminated 

emissions associated with crew transport and fuel inefficiency (Yara International, 2022). 

7.4  AI-Powered Risk Mitigation 

Future AI systems will integrate more advanced predictive capabilities, allowing companies to anticipate disruptions caused 

by climate change, geopolitical conflicts, and economic shifts.  

For example: 

▪ Weather-related disruptions: AI predicts severe weather conditions and suggests alternative routes. 

▪ Geopolitical risks: AI analyses geopolitical data to anticipate potential disruptions in shipping lanes or markets. 

▪ Supply chain resilience: AI-driven simulations help organisations prepare for unexpected challenges, ensuring 

continuity. 

 

Conclusion: 

Generative AI is revolutionising supply chain management across various sectors, setting new benchmarks for operational 

excellence. This technology not only optimises processes and reduces costs but also supports strategic decision-making, 

crucial for staying competitive in a global and sustainable market. 

In aviation, AI's role in predictive maintenance and logistics optimisation is now indispensable, enhancing safety and 

efficiency. In maritime logistics, AI solutions are skillfully mitigating risks associated with piracy and geopolitical tensions, 

safeguarding assets and smoothing operations. 

Companies that embrace generative AI are leading the development of more efficient, resilient, and sustainable supply chains. 

The transformative impact of AI extends beyond mere technological upgrades; it provides a strategic edge vital for success 

in the dynamic global marketplace. 
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In the near future, further integration of AI with IoT devices and blockchain technology will fortify supply chains, making 

them more robust and transparent. This synergy is expected to enable real-time data analytics and smarter decision-making, 

significantly curtailing delays caused by unforeseen disruptions. However, the extensive adoption of AI brings significant 

responsibilities. It necessitates stringent ethical standards, comprehensive data governance, and ongoing efforts to counteract 

any biases, ensuring that AI advancements are both fair and effective. 

Emerging trends like autonomous logistics and AI-enhanced risk mitigation will continue to strengthen supply chain 

resilience and operational efficiency. Companies must gear up for a transformative journey that not only requires 

technological shifts but also a profound cultural change. By cultivating a workforce adept in AI and committed to ethical 

practices, businesses can unlock the full potential of generative AI, ushering in a new era marked by unmatched efficiency 

and innovative skillset. What are your thoughts on AI's role in future supply chains? 

 

Key words: AI in Supply Chain Management, AI Maritime Logistics, AI Integration in Supply Chain, AI Collaboration, 

Generative AI in Supply Chain, Gen AI in SCM, AI driven Supply Chain innovation 

 

References: 

Airbus (2023) AI in Global Supplier Networks. Paris: Airbus Press. 

Amazon (2023): AI in Inventory Management. Seattle: Amazon Press. 

Boeing. (2023). Boeing Supplier Management. Available at: https://www.boeing.com/company/about-bca/washington/boeing-

suppliers.page 

CASH Platform. (2023). Maersk’s voyage into AI: Navigating the seas of efficiency and innovation. Available at: cash-platform.com 

Cushman, R. (2023) 'How generative AI is revolutionizing supply chain operations'. Available at: 

https://www.ibm.com/think/topics/generative-ai-for-supply-chain 

Deloitte (2023) AI in Supply Chain Management. London: Deloitte Insights. 

FedEx (2023) AI-Driven Logistics Innovation. Memphis: FedEx Press. 

Forbes (2023) AI: Transforming Logistics and Beyond. New York: Forbes. 

Hilton. (2023). Innovating Hospitality with AI. Available at: https://www.hilton.com/en/corporate/innovation 

HHLA (2023) Navigating Geopolitical Disruptions. Hamburg: HHLA. 

IBM (2023): Leveraging AI for Smarter Negotiations. New York: IBM Insights. 

International Maritime Bureau (2023) Annual Piracy Report. Kuala Lumpur: IMB. 

Maersk (2023) AI in Shipping Routes. Copenhagen: Maersk Insights. 

Microsoft (2023) Empowering People with AI. Redmond: Microsoft Press. 

Microsoft. (2023). Enhancing Procurement with AI. Available at: https://www.microsoft.com/ai 

OpenAI. (2024). ChatGPT [Large language model]. https://chatgpt.com 

Rolls-Royce (2023) Engine Health Monitoring with AI. Derby: Rolls-Royce Press. 

Supply Chain Dive. (2019). Delta partners with Airbus for predictive maintenance using Skywise. Available at: supplychaindive.com 

Tesla. (2023). Tesla's Supply Chain Strategy. Available at: https://www.tesla.com/supplychain 

Unilever. (2023). AI transforming sustainable procurement. Available at: unilever.com 

Unilever. (2023). Sustainable Sourcing at Scale. Available at: https://www.unilever.com/sustainable-living/ 

Yara International (2022) Autonomous Cargo Ship Trials. Oslo: Yara International. 

*Source of all images: Chatgpt image generator 

 

 

 

 
About the author: 

 
R V Srinivas Rao FCIPS, PMP, 

CIPC, CISCM, SPSM 

R V Srinivas Rao, widely referred to as Rao, is an acclaimed supply chain expert with a postgraduate degree 
and a prestigious Fellowship from the Chartered Institute of Procurement and Supply (CIPS), UK. He possesses 
over 25 years of experience and has adeptly handled intricate procurement and supply chain challenges at Dubai 
Aluminium, Emirates Airlines, and Qatar Airways. As the Director of the Centre of Excellence at Chain Optima 
Solutions LLC, Rao provides specialised supply chain consultancy, including tailored workshops and training 
sessions, to high-profile clients. He is a staunch advocate for professional standards in procurement and supply 
management and regularly speaks at industry events. Rao was a key founding member of the CIPS Qatar branch 
in 2011 and held the position of Branch Chair from 2017 until 2024. Email LinkedIn  

 

https://www.ibm.com/think/topics/generative-ai-for-supply-chain
https://www.microsoft.com/ai
mailto:Email:%20rvsrao@yahoo.com
https://www.linkedin.com/in/rvsrao1974/

	by R V Srinivas Rao, FCIPS         ORCID iD: 0009-0002-2964-2528
	How is generative AI revolutionising the supply chain industry?
	1. Generative AI: Transforming Supply Chain Dynamics
	1.1  Defining Generative AI
	These capabilities position generative AI as a critical tool for overcoming supply chain complexities and driving innovation across industries. By integrating AI into various aspects of the supply chain, businesses can achieve higher efficiency, impro...
	1.2  The Rise of AI-Driven Supply Chain Management

	1.3  Workforce Concerns: AI as a Threat or Assistant?
	2.1  Predictive Maintenance and Parts Optimisation
	2.2  Enhancing Procurement and Supplier Management
	2.3  AI in Air Cargo Logistics

	3.  Sea Freight Logistics: Opportunities and Challenges for Generative AI
	4.1  War Risks in Global Shipping
	The Russia-Ukraine conflict has illustrated these challenges, as shipping lanes in the Black Sea have become inaccessible, leading to increased shipping costs and delays. Angela Titzrath, CEO of HHLA, stated, "War risks disrupt not just logistics but ...
	4.2  Piracy: A Persistent Threat
	4.3  Hidden Costs in Sea Freight Logistics

	5.  Generative AI's Contribution to Sustainability in Procurement
	6.1  Cybersecurity Risks

	6.2  The Importance of Data Quality
	7.1  Inventory Management through Generative AI
	7.2 Data-Driven Negotiations in Supply Chain
	7.3  Autonomous Logistics Solutions
	7.4  AI-Powered Risk Mitigation

	Conclusion:
	Key words: AI in Supply Chain Management, AI Maritime Logistics, AI Integration in Supply Chain, AI Collaboration, Generative AI in Supply Chain, Gen AI in SCM, AI driven Supply Chain innovation
	References:

