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ROLE AND IMPACT OF ARTIFICIAL INTELLIGENCE
ON SUPPLY CHAIN

Dr. E. Renuga Dr. G. Akilandeswari Ms. M. Kunthavi Nappinnai
Assistant Professor, Department Associate Professor & Head, Assistant Professor, SIIMS, Pollachi
of Commerce (Finance), Department of Commerce
Nallamuthu Gounder (Finance), Nallamuthu
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Abstract

Adopting Al in supply chains presents numerous chances to enhance operational and service delivery
capacities, both of which are essential for preserving competitiveness in the quickly changing corporate
environment. One of the most important technologies influencing supply chain transformations is artificial
intelligence (AI), which offers methods to enhance operations, decision-making, and value delivery in difficult
situations. The paper emphasises how crucial Al technologies are to changing supply chain dynamics by
offering a thorough examination of the advantages and difficulties related to with its execution. The
optimisation of inventory management, increased demand forecasting accuracy, lower operating expenses,
and better customer service are some of the main advantages mentioned. Gaining a competitive edge and
adjusting to shifting market needs depend heavily on these improvements. Nevertheless, there are several
difficulties in incorporating Al into supply networks.

Keywords: Artificial Intelligence, Supply chain, Technology.

Introduction

Using artificial intelligence (AI) in supply chains can revolutionize the planning, production,
management and optimization of supply chain activities. By processing vast amounts of data,
predicting trends and performing complex tasks in real time, Al can improve supply chain
decision-making and operational efficiency. Machine learning (ML), a subset of artificial
intelligence (Al), is the process by which a system learns from data sets rather than being
preprogrammed with preprogrammed instructions. ML is capable of far more than traditional
software. It can estimate consumer demand, identify trends, predict the market, decipher written
and spoken language, and evaluate a wide range of variables that might improve the efficiency
of a supply chain. There are now more usage cases than ever before.

Al-powered supply chain systems are assisting businesses with route optimisation, workflow
optimisation, procurement enhancement, shortfall reduction, and end-to-end task automation.
Particularly for manufacturers who frequently depend on their partners to distribute their goods
in a timely and organised manner, a supply chain can become complex. Unlike a standard non-
Al system, artificial intelligence (AI) can identify patterns and linkages that help keep all the
components of a supply chain in balance. From the warehouse to the cargo freighters to the
distribution centres, these patterns can aid in the optimisation of logistics networks. Given the
size of today's supply chains, careful monitoring is vital to prevent needless interruptions.

Supply chain operations can also employ Al to monitor market trends and inventory levels.
Al can improve supply chain visibility, automate physical products documentation, and
intelligently insert data whenever objects change hands in inventory management.
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Benefits of Al in Supply Chains
An Al-powered supply chain has many potential benefits for building supply chain resilience
and a stronger base for manufacturers.

Lower Operating Costs

Al can learn and understand complex behaviors and can learn repetitive tasks, such as
tracking inventory, and complete them quickly and accurately. Al solutions can reduce overall
operating costs by identifying inefficiencies and mitigating bottlenecks.

Advanced Real-Time Decisions

Al uses historical and real-time data to make real-time decisions, oftentimes with
conversational answers. Al processes the data and can analyze the root of the problem and
suggest a solution, in that moment.

Cut Down on Errors and Waste

One of the benefits of Al technology is its ability to spot behaviors and patterns. By doing so,
manufacturers and warehouse operators can train algorithms to find flaws, such as employee
errors and product defects, long before bigger mistakes are made. Furthermore, Al can help
streamline an ERP framework and can be directly embedded.

More Tailored Inventory Management

As previously discussed, Al can help forecast demand with its extensive use of inventory
information. It can help manufacturers and supply chain managers gauge a customer’s interest
in a product and determine whether a customer’s demand is rising or falling and adjust
accordingly. It can aid in a manufacturer’s decision-making process and improve the accuracy of
demand forecasting.

Improved Warehouse Efficiency
Al, specifically ML models, helps lay out warehouses more efficiently by being able to

evaluate the quantity of materials coming in and improve service levels. The Al system can also
plan the optimal routes for machinery and for workers and be an overall warehouse management
powerhouse.

Better Supply Chain Sustainability

By using the predictive analytics that Al offers, companies are able to make supply chains
more sustainable and better for the environment. Manufacturers can use Al and ML models to
optimize truckloads, predict the most efficient delivery routes and reduce product waste in the
marketplace.

Optimized Operations through Simulation

Supply chain managers are always looking to better understand their operation. With Al-
powered simulations, they’re able to not only gain insight, but also understand and find ways to
improve. Al, working alongside digital twins, can visualize potential supply chain disruptions
and visualize through 2D visual models external processes that might create unnecessary
downtime.
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Critical Steps Can Facilitate a Comprehensive AI Approach in Supply Chain Management
Strategy and road map

Have a clear strategy and detailed road map—sound strategic choices can make or break the
implementation of Al for your supply chain.

Change Management

Realize value through employee trust and adoption. Encourage adoption of Al solutions,
and promote a robust and continuous system of tracking, reporting, and communication of
adoption and value metrics.

Tech Stack Enablement

Put in place a scalable, flexible architecture that supports data collection, modeling, and
workflow integration. Poor tech stack development is more common than not and has long-term
implications.

Data Preparation

Identify, capture, clean, and provide context for data use in priority use cases. Data is
typically segmented, incomplete, and inconsistent. The true value of raw data can only be
extracted by Al if it is prepared correctly.

Use Case Activation

Develop and activate priority use cases that are business-minded and enable a self-funded Al
program that can grow in impact. Use cases built solely for technology’s sake typically flop. Use
cases cocreated with supply chain executives for processes and performance are better staged for
success.

Modern Supply Chain Management: Challenges Abound

Modern world of global supply chain management, entropy can not only come easily, but it
can also disrupt goods being moved around the world in major ways. The companies thriving in
this complex and chaotic supply chain environment are those that are experts at managing
entropy. They look to Al to help keep order amid supply chain management disorder and
challenges.

¢ Recent monumental events with enormous complexity: The Russia-Ukraine war and
the COVID-19 pandemic, to name two, triggered fundamental shifts in demand and
supply, price volatility, and labor shortages.

o Shifting policy and power in the geopolitical arena: Companies are ramping up efforts
to reshore manufacturing despite labor availability being an obstacle. They’re navigating
stricter regulations, such as the Uyghur Forced Labor Prevention Act (UFLPA), for fair
labor practices and immigration.!

e Natural disasters and other impacts from climate change: Not only humans are being
affected; corporations working on energy transition and greenhouse gas emissions are
being affected due to new regulations and pressures from stakeholders.

e The future of work: Tens of millions of people are apt to hold jobs in which their roles
will be augmented by Al, leading to a rise of “purpose,” new hybrid work models,
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upskilling for better opportunities, increases in productivity, and more satisfying
employment relationships.

Challenges of Al in Supply Chain

Putting Al to work in planning and managing supply chains can’t be done overnight. While
the technology offers tremendous potential to reduce costs and simplify processes, it can
sometimes be expensive and difficult to deploy. There are some common challenges companies
face when infusing intelligence into their supply chain operations.

o Training costs. As with any new technology, implementing Al and integrating it into
production environments requires training the people who will interact with those new,
sometimes intimidating systems. Training employees and overcoming their resistance to
change typically requires scheduling some downtime, which comes at a cost. Prior to this
downtime, partners throughout the supply chain should work with their AI vendors or
integrators to develop training programs that are both constructive and affordable—
though it’s worth noting that any training approach will likely incur a financial cost.

e Startup and operational costs. Costs of implementing Al typically go beyond procuring
and integrating the hardware and software that run these systems. Machine learning
algorithms don’t always need to be built from scratch; there are prebuilt models available
that can be tweaked to fit a multitude of supply chain use cases. To realize the greatest
benefits, however, companies should train the models on their own data. Collecting,
aggregating, validating, transforming, and cleaning large amounts of quality data can
require a huge effort. If businesses don’t properly prepare a high-quality data set, they
risk a reminder of the old maxim: garbage in, garbage out. Training the ML model with
this data is a compute-intensive phase that usually demands servers powered by graphics
processing units (GPUs), which can cause cloud services bills to spike and monopolize
on-premises resources.

o Complex systems. Al systems have a lot of moving parts, including devices and sensors
that stream real-time data, GPU-powered servers used for the initial and evolutionary
training of machine learning models, edge and cloud servers that run those models in
production, and applications that act on the patterns discovered or recommendations
made. Organizations must integrate these elements across the many nodes of a global
supply chain. They must also consistently monitor these systems and tune their
performance, as well as identify and fix glitches.

Conclusion

AI helps organizations understand when and where to acquire raw materials, schedule
production, and distribute finished products. By aligning inventory management with demand
forecasts, Al enables companies to reduce costs, minimize waste, and improve customer
satisfaction. There will probably be a number of trends in supply chain management Al in the
future. As more businesses realise Al's potential to increase productivity and cut expenses, its use
in supply chain management is anticipated to grow. It is anticipated that AI systems will be more
smoothly incorporated with current supply chain management solutions, which enable more
precise data analysis and judgement

ISBN: 978-93-94004-85-6 | Volumel | 160



ICSSR Sponsored National Seminar on Artificial Intelligence in Logistics and Supply Chain Management:
Ethical Implications in Automation, Transparency & Sustainability | 7t March 2025

Reference

1. https://www linkedin.com/pulse/impact-artificial-intelligence-supply-chain-eric-
kimberlingthwuc#:~:text=AI%20helps%20organizations%20understand%20when,wast
€%2C%20and%20improve%20customer%?20satisfaction.

2. https://www.ibm.com/think/topics/ai-supplychain#:~:text=In%20inventory%20
management2C%20A1%20can,stakeholders%20in%20the%20supply%20chain.

3. https://gjia.georgetown.edu/2024/02/05/the-role-of-ai-in-developing-resilient-supply-
chains/

4. https://www.scirp.org/pdf/jssm_2023022714034494.pdf

ISBN: 978-93-94004-85-6 | Volumel | 161


https://www.linkedin.com/pulse/impact-artificial-intelligence-supply-chain-eric-kimberlingthwuc#:~:text=AI%20helps%20organizations%20understand%20when,waste%2C%20and%20improve%20customer%20satisfaction
https://www.linkedin.com/pulse/impact-artificial-intelligence-supply-chain-eric-kimberlingthwuc#:~:text=AI%20helps%20organizations%20understand%20when,waste%2C%20and%20improve%20customer%20satisfaction
https://www.linkedin.com/pulse/impact-artificial-intelligence-supply-chain-eric-kimberlingthwuc#:~:text=AI%20helps%20organizations%20understand%20when,waste%2C%20and%20improve%20customer%20satisfaction
https://gjia.georgetown.edu/2024/02/05/the-role-of-ai-in-developing-resilient-supply-chains/
https://gjia.georgetown.edu/2024/02/05/the-role-of-ai-in-developing-resilient-supply-chains/
https://www.scirp.org/pdf/jssm_2023022714034494.pdf

