
Volume 10 Issue 5                                              @ 2024 IJIRCT | ISSN: 2454-5988 

IJIRCT2512015 International Journal of Innovative Research and Creative Technology (www.ijirct.org) 1 

 

The End of Inefficiency - How AI and Robotic 

Process Automation are winning the Supply Chain 

Race 
 

Sivasubramanian Kalaiselvan 
 

rksivasubramanian@gmail.com 

 

Abstract: In the hyper-competitive landscape, modern supply chains are in a state of revolutionary 

transformation. The relentless pressures of global competition, ever-increasing customer expectations, 

and the need for unprecedented agility are driving a paradigm shift away from manual, error-prone 

processes. This white paper explores the transformative impact of Artificial Intelligence (AI) and 

Robotic Process Automation (RPA) on supply chain management. It details how the synergy of these 

technologies is not merely automating tasks but is fundamentally reshaping supply chains into 

intelligent, self-optimizing ecosystems. By examining the capabilities, use cases, and strategic 

implementation of AI and RPA, particularly within SAP environments, this paper will demonstrate 

how organizations can eliminate long-standing inefficiencies. The result is a new breed of supply chain 

that is not only more cost-effective and accurate but also more resilient and responsive to the volatile 

demands of the modern market [7]. 
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1. Introduction 

The global supply chain of is a complex, interconnected web of operations, where speed, efficiency, and 

accuracy are the cornerstones of success. For decades, supply chain management has been a labor-intensive 

field, heavily reliant on manual processes and human intervention. While the introduction of Enterprise 

Resource Planning (ERP) systems, such as SAP, digitized many aspects of the supply chain, a significant 

portion of day-to-day tasks have remained stubbornly manual. This has created a landscape ripe with 

inefficiencies, from data entry errors to slow response times, that can no longer be tolerated in a world of 

on-demand everything. Figure 1 shows the primary sources of process inefficiency. The convergence of 

Artificial Intelligence (AI) and Robotic Process Automation (RPA) represents a watershed moment for the 

industry. RPA, with its ability to automate repetitive, rules-based tasks, is the workhorse of this revolution, 

while AI provides the intelligence to handle more complex, cognitive processes. Together, they are enabling 

a new era of "intelligent automation" that is finally addressing the root causes of supply chain inefficiency 

[1]. As we will explore, the adoption of these technologies is no longer a matter of competitive advantage 

but of survival. 
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Figure 1: Process inefficiency primary sources 

 

2. Problem Statement 

The core challenge for modern supply chains is the persistent friction caused by manual and semi-automated 

processes. Manual labor is expensive and a significant driver of operational overhead. Tasks such as invoice 

processing, order entry, and data reconciliation consume countless hours that could be better spent on strategic 

initiatives. Human error is an unavoidable consequence of manual data handling. These errors, whether in 

order quantities, shipping addresses, or inventory records, can have a cascading effect, leading to costly 

disruptions and dissatisfied customers. In a traditional supply chain, information is often siloed in disparate 

systems, and data is updated in batches. This lack of real-time visibility makes it difficult to respond quickly 

to disruptions, such as a delayed shipment or a sudden spike in demand. When highly skilled supply chain 

professionals are bogged down with mundane, repetitive tasks, their expertise is wasted. This not only stifles 

innovation but also leads to lower employee morale and higher turnover. These challenges are not new, but 

their impact is magnified in today's fast-paced market. The inability to address them effectively is a significant 

barrier to achieving the levels of agility and resilience that are now required. 

 

3. Capabilities and Literature Review 

The power of AI and RPA in the supply chain lies in their ability to address the aforementioned challenges 

with a combination of brute-force automation and intelligent decision-making. RPA is the use of software 

"bots" to mimic human actions in a digital environment. These bots can interact with applications just like a 

human user—clicking buttons, entering data, and navigating screens. In a supply chain context, this means 

RPA can automate a vast array of tasks, including order processing, invoice processing and shipment tracking. 

Order processing bots can automatically extract data from purchase orders received via email or other 

channels and enter it into an ERP system like SAP, eliminating the need for manual data entry. Invoice 

processing bots can automate the entire accounts payable process, from receiving invoices to matching them 

with purchase orders and processing payments, a sample agentic AI approach shown in figure 2. Bots designed 

for Shipment Tracking can log into carrier websites to track shipments and provide real-time updates to 

customers and internal stakeholders. While RPA is excellent at handling structured, rules-based tasks, AI 
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brings the ability to handle more complex, unstructured data and make intelligent decisions. Key AI 

capabilities for the supply chain include ML algorithms which can analyze historical data to identify patterns 

and make predictions. This is invaluable for demand forecasting, inventory optimization, and predictive 

maintenance. Natural Language Processing (NLP) enables computers to understand and process human 

language. In the supply chain, this can be used to analyze customer emails, social media sentiment, and other 

unstructured data sources to gain valuable insights. Computer Vision branch of AI allows computers to "see" 

and interpret images. It has applications in warehouse management for tasks like quality control and inventory 

counting via drones. 

 

 
Figure 2: Agentic AI with RPA in Accounts payable process, courtesy UI Path 

 

According to a report by Gartner, the market for hyper-automation technologies, which includes AI and RPA, 

is expected to continue its double-digit growth, underscoring the increasing demand for these solutions. SAP 

has also heavily invested in this area, with offerings like SAP Intelligent Robotic Process Automation, which 

is designed to seamlessly integrate with their suite of business applications [2]. 

 

4. Discussion 

The integration of AI and RPA in the supply chain is more than just a technological upgrade; it is a strategic 

imperative that is fundamentally changing how supply chains operate. The move from a reactive to a proactive 

model is perhaps the most significant shift. Instead of waiting for a disruption to occur and then scrambling 

to react, AI-powered systems can now predict potential issues before they happen. For example, an ML model 

might identify a supplier that is at high risk of a late delivery based on historical performance and external 

factors, allowing the supply chain team to take preventative action. The synergy between AI and RPA is 

creating a virtuous cycle of continuous improvement. As RPA bots execute processes, they generate vast 

amounts of data [3]. This data can then be fed into AI models to identify further opportunities for optimization. 

This data-driven approach is leading to supply chains that are not only more efficient but also more intelligent 

and self-improving over time. 
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5. Detailed Explanation 

To understand the practical application of AI and RPA, a typical procure-to-pay process within an SAP 

environment, a sequence of tasks that is often fraught with inefficiency: 

 

1. Purchase Requisition: An employee manually identifies a need and creates a purchase requisition in 

SAP, a process that relies on individual judgment and can lead to inconsistent ordering. 

2. Purchase Order Creation: A buyer reviews the requisition, often checking against multiple 

spreadsheets or systems, before manually creating a purchase order (PO). This step is a common source 

of data entry errors. 

3. PO Sending: The PO is manually saved as a PDF and sent to the supplier via email, creating a 

communication trail that is disconnected from the ERP system. 

4. Goods Receipt: When the goods arrive, a warehouse worker must physically check the items against the 

shipping documents and then manually enter the goods receipt into SAP, a time-consuming and error-

prone activity. 

5. Invoice Receipt: The supplier's invoice arrives via email, where an accounts payable clerk must 

manually extract the relevant information and key it into the system. 

6. Invoice Matching & Payment: The clerk then manually matches the invoice to the PO and goods 

receipt. Any discrepancies require a lengthy, manual reconciliation process before the payment can be 

processed. 

 

The above process can be fundamentally transformed with AI and RPA: 

1. Automated Purchase Requisition: An AI-powered inventory management system, analyzing historical 

consumption patterns, supplier lead times, and established safety stock levels, predicts the need for a 

particular item and automatically triggers a purchase requisition in SAP. 

2. Automated PO Creation & Sending: An RPA bot instantly picks up the approved requisition, creates 

the PO in SAP with 100% accuracy, and automatically emails it to the correct supplier, logging the 

transaction simultaneously. 

3. Automated Goods Receipt: Using computer vision and IoT sensors on the receiving dock, the receipt 

of goods is automatically detected, verified against the PO, and recorded in SAP as they enter the 

warehouse, providing real-time inventory visibility. 

4. Intelligent Invoice Processing: When the invoice arrives in an email inbox, an AI-powered system with 

Optical Character Recognition (OCR) reads and extracts the invoice data, regardless of its format. An 

RPA bot then enters this data into SAP, and an AI model performs an instantaneous three-way match 

with the PO and goods receipt. The AI can even learn from past corrections to handle future exceptions 

more effectively [8]. 

5. Automated Payment: If the match is successful, the payment is automatically scheduled and processed 

according to the agreed-upon terms. Only exceptions, such as a significant price discrepancy, are flagged 

for human review, transforming the role of the AP clerk from data entry to strategic financial oversight.  

In addition to the above, the application of blockchain in the architecture will acts as a single, shared 

ledger, providing an immutable record of all inventory movements and ownership changes across the 

entire supply chain. This eliminates data silos and discrepancies, ensuring all parties operate from the 

same accurate information [9]. 

This is just one example, but these principles of intelligent automation can be applied across the entire supply 

chain, from initial demand planning to final customer service, eliminating bottlenecks and unlocking 

significant value at every stage. Below figure 3, shows the visual representation of procurement process flow 
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with and without RPA and AI innovation. 

 

Figure 3: Procurement process flow with and without RPA and Artificial Intelligence innovation 

6. Use Cases and Benefits 

The applications of AI and RPA in the supply chain are vast and continue to grow. A few key use cases and 

their associated benefits, elaborated with greater detail: 

 

● Demand Forecasting: 

○ Use Case: An ML model analyzes not just historical sales data, but also external factors like 

competitor pricing, ongoing promotional activities, social media sentiment, and macroeconomic 

indicators to generate highly accurate and granular demand predictions as shown in figure 4, which 

can be integrated with RPA to consider in the buy plans for auto PR generation. 

○ Benefits: This leads to a dramatic reduction in stockouts and costly overstocking. More accurate 

forecasts also enable proactive production planning and help mitigate the bullwhip effect, leading to 

a more stable and efficient supply chain and improved inventory turnover. 
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Figure 4: AI forecast used by RPA to generate purchase requisition 

 

● Inventory Management: 

○ Use Case: AI algorithms continuously monitor inventory levels and automatically trigger dynamic 

reorder points to ensure optimal stock levels that adapt to changing demand. In the warehouse, drones 

equipped with computer vision can perform automated cycle counting, operating outside of normal 

working hours and in hard-to-reach areas, improving worker safety and data accuracy [5]. 

○ Benefits: Lower inventory carrying costs directly improve cash flow. Higher accuracy in inventory 

data leads to improved order fulfillment rates, increased warehouse efficiency, and greater customer 

trust. A survey by the Material Handling Institute (MHI) found that 53% of supply chain 

professionals plan to adopt robotics and automation in the next two years. 

● Logistics and Transportation: 

○ Use Case: AI-powered route optimization software calculates the most efficient delivery routes in 

real-time, taking into account a multitude of variables such as traffic patterns, weather conditions, 

vehicle capacity, and specific customer delivery windows. 

○ Benefits: This results in significant reductions in fuel costs and, consequently, a smaller carbon 

footprint. Faster, more reliable delivery times lead directly to improved customer satisfaction and 

loyalty [4]. 

● Supplier Relationship Management: 

○ Use Case: NLP is used to proactively analyze supplier communications, such as emails and reports, 

to identify potential risks and opportunities. For example, it can flag mentions of production delays 

or quality issues, providing an early warning of potential disruptions. RPA can then automate the 

entire supplier onboarding process, from data collection to system setup. 

○ Benefits: This proactive approach leads to improved supplier performance and dramatically reduces 
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supply chain risk. By identifying issues early, companies can work with suppliers to find solutions, 

building a more resilient, agile, and collaborative supply base. 

 

7. Approach Methods and Implementation Considerations 

 

Phase 1: Process Discovery and Assessment: 

The foundational first step is to meticulously identify and prioritize processes ripe for automation. To move 

from a subjective list to a data-backed roadmap, organizations should employ process mining tools that 

analyze system logs from SAP to create a visual model of how processes are actually executed. This analysis, 

combined with qualitative input from subject matter experts, allows for the creation of a prioritized pipeline 

of automation opportunities, each with a clear business case [6]. 

 

Phase 2: Technology Selection and Platform Integration: 

With a clear roadmap, the focus shifts to the technology stack. Leading RPA platforms like UiPath and SAP's 

own Build Process Automation offer robust, certified integrations with SAP. It's important to evaluate the 

integration method: UI-level automation is often faster to develop but can be brittle. Deeper integration 

through certified APIs like BAPIs is more stable, scalable, and secure. For the AI component, organizations 

can leverage pre-built cloud services (from AWS, Google, etc.) for common tasks like document 

understanding or build custom models for specialized, proprietary tasks. 

 

Phase 3: Bot Development and AI Model Training: 

This is the execution phase where the digital workforce is built. It is crucial to adopt a modular and scalable 

development approach, creating a library of reusable components that can be leveraged across multiple 

automation projects. For the AI models, data quality is non-negotiable. The principle of "garbage in, garbage 

out" is absolute, requiring a rigorous data pre-processing stage. Incorporating a "human-in-the-loop" design 

is often a pragmatic strategy, where the AI handles the majority of cases but automatically flags ambiguous 

results for a human expert to review and correct, creating a continuous learning cycle [7]. 

 

Phase 4: Deployment, Monitoring, and Optimization 

The final phase involves deploying the bots and AI models into the production environment. Automation is 

not a "set it and forget it" initiative. Continuous monitoring through real-time dashboards is essential to track 

performance. A robust exception handling framework is critical so that bots can gracefully manage 

unexpected scenarios. Finally, the automation program must be a cycle of continuous optimization, using the 

data generated by the bots' operations to identify and fix underlying process issues, ensuring the initiative 

delivers compounding value over time. 

 

8. Conclusion 

The race for supply chain supremacy will be won by those who can most effectively harness the power of AI 

and Robotic Process Automation. These are not just buzzwords or futuristic concepts; they are here today, 

and they are already delivering tangible results for the companies that have embraced them. By automating 

the mundane, augmenting human intelligence, and creating a virtuous cycle of data-driven improvement, AI 

and RPA are ushering in an era of unprecedented efficiency, agility, and resilience in the supply chain. The 

question is no longer if you should adopt these technologies, but how quickly you can do so. The end of 

inefficiency is here, and the future of the supply chain is intelligent, automated, and incredibly exciting. 
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