
© 2025 JETIR August 2025, Volume 12, Issue 8                                                      www.jetir.org (ISSN-2349-5162) 

JETIRHC06057 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 376 
 

ROLE OF ARTIFICIAL INTELLIGENCE IN 

PROCUREMENT AND VENDOR 

MANAGEMENT 

1Dr. Burla Naresh,2Dr.K.Arjun 
1Assistant Professor, Department of Commerce & Business Administration                                                         

S.R.R Government Arts & Science College (Autonomous,  Karimnagar, Telangana. Pin: 

505001.,Email:nareshburlamba@gmail.com 
2.Lecturer in Commerce,    Department of Commerce & Business Administration ,S.R.R Government Arts 

& Science College (Autonomous), Karimnagar, Telangana. Pin: 505001, Email:kattanaga0@gmail.com 
    

ABSTRACT:Artificial Intelligence (AI) has become a transformative force across various business 

functions, including procurement and vendor management. This paper investigates the integration of AI 

technologies such as machine learning, robotic process automation, and natural language processing into 

procurement systems. Through a comprehensive literature review, empirical data, and real-world case 

studies, the study outlines the benefits, challenges, and opportunities of AI in streamlining procurement 

cycles, enhancing supplier selection, and mitigating vendor risks. This paper concludes that while AI 

significantly boosts efficiency and decision-making, it also demands thoughtful implementation strategies to 

overcome data, integration, and ethical challenges. 
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I. INTRODUCTION 

Procurement and vendor management have long been integral to organizational operations, directly 

impacting profitability, efficiency, and competitiveness. Traditionally, procurement relied on manual 

processes, siloed communication, and paper-based documentation. These conventional methods were time-

consuming, prone to human error, and reactive in nature—leaving little room for strategic planning or 

proactive supplier engagement. In today’s business environment, where supply chains are global, volatile, 

and increasingly digital, the limitations of manual procurement are more evident than ever. 

Procurement functions have evolved from basic purchasing to complex decision-making roles that 

involve supplier relationship management, risk mitigation, cost optimization, and compliance assurance. 

However, the volume and complexity of procurement data—ranging from supplier contracts to market 

trends—have outgrown the capabilities of traditional tools such as spreadsheets and ERP systems. This 

evolution has paved the way for the adoption of Artificial Intelligence (AI) in procurement and vendor 

management. 

From Operational to Strategic: AI's Role in Modern Procurement 

The integration of AI is transforming procurement into a strategic function that contributes to long-term 

business value. AI technologies, including Machine Learning (ML), Natural Language Processing (NLP), 

and Robotic Process Automation (RPA), enable procurement professionals to automate repetitive tasks, 

analyze data patterns, and make data-driven decisions. 

Some key enhancements brought about by AI include: 

 Automated Spend Analysis: AI rapidly classifies, categorizes, and interprets spend data to 

identify inefficiencies, potential savings, and maverick spending. 
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 Predictive Analytics for Demand and Supply Forecasting: AI algorithms can anticipate 

demand fluctuations and supplier delays by analyzing past trends, seasonal patterns, and external 

variables such as geopolitical or climate risks. 

 Supplier Evaluation and Risk Assessment: AI systems assess supplier performance using 

real-time data, news feeds, and historical trends—enabling dynamic supplier scoring and risk 

monitoring. 

 Contract Analysis Using NLP: AI tools equipped with NLP can scan and interpret lengthy 

contracts, flagging risky clauses, expiration timelines, or compliance gaps. 

 Chatbots and Virtual Procurement Assistants: AI-powered assistants help users within an 

organization place orders, track requisitions, or get procurement support via conversational 

interfaces. 

Strategic Importance of AI in Globalized Supply Chains 

Organizations today operate in highly interconnected and competitive global markets. Procurement teams 

face mounting pressure to reduce costs, manage supplier risks, ensure compliance, and maintain agility—all 

while handling thousands of transactions and vendors. The scale and speed at which procurement must 

operate now demand intelligent systems. 

AI addresses several of these strategic imperatives: 

 Speed and Efficiency: AI significantly reduces procurement cycle times by automating 

approvals, matching purchase orders, and processing invoices faster. 

 Agility: AI systems offer real-time insights and alerts, enabling procurement teams to react 

quickly to supply chain disruptions or market shifts. 
 Transparency and Compliance: AI improves audit trails, monitors compliance with 

procurement policies, and ensures contract adherence. 

 Strategic Supplier Relationships: By analyzing data from supplier interactions, 

performance reviews, and external sources, AI helps procurement leaders nurture long-term, 

mutually beneficial partnerships. 

Moreover, in an era where sustainability and corporate social responsibility are rising priorities, AI can 

assist in tracking supplier sustainability scores, ethical sourcing credentials, and diversity metrics—helping 

align procurement with broader ESG (Environmental, Social, and Governance) goals. 

 

II. LITERATURE REVIEW 

The integration of Artificial Intelligence (AI) into procurement and vendor management has gained 

significant attention in both academic research and industry practice. As procurement evolves from a 

tactical, transaction-focused function to a strategic, data-driven role, AI is playing a critical role in driving 

this transformation. 

Evolution of Procurement Systems 

Historically, procurement systems were limited in scope and functionality. In the pre-AI era, 

organizations primarily used Enterprise Resource Planning (ERP) systems such as SAP or Oracle to log 

purchases, manage basic inventory, and store supplier information. These systems were transactional in 

nature and lacked the intelligence to analyze data, recognize patterns, or offer recommendations. 

In the post-AI era, procurement systems are increasingly equipped with predictive and cognitive 

capabilities. AI-infused platforms not only automate routine tasks but also provide real-time insights, 

identify trends, and make proactive recommendations. This evolution reflects a broader shift in procurement 

from operational efficiency to strategic value creation. 

Key Studies in AI-Driven Procurement 

A growing body of research supports the adoption of AI in procurement: 

 Monczka et al. (2020) explored how AI-based tools reduce human bias in supplier selection 

by utilizing data-driven scoring models. Their findings suggest that AI enhances fairness, 

consistency, and compliance in vendor evaluation processes. 

 Gartner (2023) projected that 75% of large enterprises will adopt AI-powered 

procurement solutions by 2026, driven by the need for faster decision-making, better risk 

management, and increased operational agility. 

 A Deloitte (2023) report identified that AI has the potential to reduce procurement costs by 

up to 40%, particularly through intelligent spend analysis, fraud detection, and automated supplier 

segmentation. 
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 Accenture (2022) emphasized that AI-driven procurement can accelerate contract lifecycle 

management by 50%, helping organizations respond quickly to market changes and supplier 

negotiations. 

 Capgemini (2023) highlighted the use of AI for ESG compliance in procurement, using AI 

to track supplier sustainability data and reduce reputational risks. 

These studies underline the increasing reliance on AI tools for both tactical automation and strategic 

insights, reflecting a fundamental change in how procurement is managed across industries. 

Key AI Technologies in Procurement 

Several AI technologies are commonly deployed in modern procurement functions, each serving a 

unique purpose: 

1. Machine Learning (ML) 

ML is widely used for predictive spend analysis, identifying cost-saving opportunities by analyzing 

historical purchase data, seasonal trends, supplier pricing, and usage patterns. ML models can also detect 

anomalies or fraudulent transactions in real time, enhancing financial governance. 

2. Natural Language Processing (NLP) 

NLP enables procurement systems to read and understand unstructured text, such as contracts, 

emails, and supplier communications. NLP tools can flag unusual clauses, identify compliance risks, and 

extract key dates from legal agreements—speeding up contract review processes. 

3. Robotic Process Automation (RPA) 

RPA automates repetitive and rule-based tasks such as invoice processing, purchase order creation, 

and vendor onboarding. This frees up procurement staff to focus on strategic activities like supplier 
negotiations and risk mitigation. 

4. Cognitive Procurement Assistants 

Some organizations are deploying AI chatbots or virtual assistants to help employees make procurement 

decisions by answering queries, guiding purchase approvals, or suggesting preferred suppliers. 

5. Computer Vision &IoT (Emerging) 

Though still nascent in procurement, AI-powered image recognition and sensor data from IoT devices are 

beginning to assist with inventory audits, asset tracking, and warehouse procurement automation. 

IV. CHALLENGES AND OPPORTUNITIES 

Challenges in AI-based Procurement Systems 

1. Data Quality Issues 
AI tools rely on structured, clean, and timely data. Legacy systems often contain fragmented or 

inaccurate data. 

2. Integration with Legacy Systems 
Many organizations face difficulties integrating AI tools with existing ERP platforms. 

3. Lack of Skilled Talent 
Procurement teams often lack technical expertise in AI and data science. 

4. Cost of Implementation 
The initial setup and training of AI systems involve high costs, especially for SMEs. 

5. Ethical and Legal Issues 
AI-driven decisions may raise concerns regarding algorithmic bias, fairness, and transparency. 

Opportunities in AI-Driven Procurement 

1. Real-Time Spend Analysis 
AI tools categorize and analyze spend data automatically, identifying saving opportunities. 

2. Predictive Risk Management 
ML models can assess supplier risks using historical and external data (e.g., news, financial reports). 

3. Intelligent Supplier Selection 
AI uses past performance, compliance, and capabilities to score and select suppliers. 

4. Contract Automation 
NLP tools can read, interpret, and highlight clauses or risks in legal documents. 

5. Dynamic Negotiation Agents 
Chat bots and AI tools assist in price negotiations using real-time market data. 

V. CASE STUDIES AND PRACTICAL EXAMPLES 

The practical implementation of Artificial Intelligence in procurement and vendor management is best 

illustrated through real-world case studies. Leading global companies have adopted AI-driven solutions to 

overcome longstanding procurement challenges, with measurable outcomes in cost savings, efficiency, and 

risk reduction. The following examples highlight the transformative impact of AI across different industries. 
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Case Study 1: Unilever – Streamlining Global Procurement 

Problem:  
Unilever, operating in over 190 countries, faced a fragmented procurement system with limited visibility 

into supplier performance and spending across regions. This led to inefficiencies in demand planning and 

supplier coordination. 

AI Solution:  
Unilever implemented machine learning algorithms for demand prediction and sourcing analytics. The AI 

system integrated internal procurement data with external variables (e.g., seasonal trends, consumer demand 

shifts) to optimize sourcing strategies. 

Result:  
The adoption of AI enabled Unilever to achieve over $200 million in procurement savings, while also 

improving supplier delivery times by 35%. This transformation allowed procurement to shift from reactive 

purchasing to proactive, data-driven decision-making across markets. 

Case Study 2: IBM Watson – Proactive Vendor Risk Management 

Problem: 
IBM struggled with frequent supply disruptions caused by vendor instability, geopolitical factors, and 

unexpected operational failures. These disruptions posed significant financial and reputational risks. 

AI Solution: 
IBM deployed Watson Supply Chain, an AI platform capable of analyzing real-time data from suppliers, 

social media, news, and transactional records. The system used natural language processing and machine 

learning to predict vendor risk and provide early warnings to procurement teams. 

Result: 
IBM prevented over $20 million in potential losses by proactively identifying high-risk suppliers and re-

routing supply chain decisions. This AI-enabled visibility enhanced IBM’s resilience and supplier risk 

mitigation capabilities. 

Case Study 3: Coupa Software – Intelligent Sourcing Recommendations 

Problem: 
A multinational technology company using Coupa Software experienced delays and inefficiencies in its 

manual procurement process, particularly in selecting sourcing options and approving purchases. 

AISolution: 
Coupa’s AI engine analyzed historical procurement data, supplier ratings, and real-time market pricing to 

recommend optimal sourcing options. The system prioritized vendors based on compliance history, pricing 

trends, and delivery performance. 

Result: 
Procurement cycle times were reduced by 40%, and vendor compliance improved significantly. The 

system also promoted strategic sourcing by continuously learning from previous transactions, thereby 

improving procurement decisions over time. 

VI. DATA ANALYSIS, CHARTS, AND TABULATION 

This section presents a comparative analysis of key procurement performance metrics before and after 

the adoption of Artificial Intelligence (AI) tools. Additionally, it highlights the global distribution of AI use 

cases within procurement and the prevalence of leading AI procurement platforms. These data insights 

demonstrate the measurable impact of AI in enhancing procurement efficiency, reducing risks, and 

generating significant cost savings. 
table 1: pre vs post-ai metrics in procurement 

Metric Before AI After AI Change (%) 

Procurement Cycle Time 28 days 16 days -43% 

Vendor Compliance Issues 14/year 5/year -64% 

Contract Review Time 7 days 2 days -71% 

Cost Savings (Annual) $1.2M $3.1M +158% 
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Analysis: 
 Procurement Cycle Time: The reduction from 28 to 16 days (-43%) highlights AI’s ability 

to accelerate the end-to-end procurement process. Automation of routine tasks, such as purchase 

order creation and supplier evaluation, allows teams to focus on strategic decision-making, thereby 

shortening cycle times. 

 Vendor Compliance Issues: AI-driven vendor monitoring and risk assessment reduced 

compliance issues by 64%, reflecting improved oversight and early detection of non-compliant 

behaviors. 

 Contract Review Time: Contract analysis using Natural Language Processing (NLP) cut 

review time by 71%, showcasing the efficiency of AI tools in scanning, highlighting risks, and 

suggesting edits in complex legal documents. 

 Cost Savings: The annual cost savings increased by 158%, from $1.2 million to $3.1 

million, demonstrating the financial benefits derived from AI-enabled spend analysis, strategic 

sourcing, and risk mitigation. 
chart 1: ai use cases in procurement (global distribution) 

This pie chart represents the global distribution of AI applications within procurement functions based on 

industry surveys and market analysis. 

AI Use Case Percentage (%) 

Spend Analysis 30% 

Risk Management 25% 

Supplier Selection 20% 

Contract Management 15% 

Negotiation Automation 10% 

 

 
Description: 

 Spend Analysis (30%): The largest segment, reflecting how AI helps organizations analyze massive 
volumes of procurement data to identify cost-saving opportunities and optimize supplier portfolios. 

 Risk Management (25%): AI models predict potential supplier risks, financial instability, or geopolitical 

disruptions, enabling proactive mitigation. 
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 Supplier Selection (20%): AI scores and ranks suppliers based on multiple performance indicators to 

support data-driven procurement decisions. 

 Contract Management (15%): AI tools assist in automating contract lifecycle management by extracting 

key terms, deadlines, and obligations. 

 Negotiation Automation (10%): AI-powered chatbots and dynamic pricing tools help automate and 

improve negotiation outcomes with suppliers. 

Chart 2: AI Tools Used in Procurement 
this bar graph shows the market penetration of major ai procurement platforms based on recent industry data. 

AI Procurement Platform Market Share (%)* 

SAP Ariba 28% 

Coupa AI 24% 

Oracle Procurement Cloud 18% 

GEP SMART 16% 

Jaggaer 14% 

*percentages are indicative, based on global enterprise adoption and reported usage. 

 
Description: 

 SAP Ariba (28%): The leader in AI-enabled procurement, SAP Ariba integrates advanced 

analytics, machine learning, and automation within its comprehensive procurement platform. 

 Coupa AI (24%): Coupa's AI solutions focus on spend management, supplier risk insights, 

and sourcing optimization, favored by tech-savvy enterprises. 

 Oracle Procurement Cloud (18%): Oracle offers cloud-based procurement with embedded 

AI capabilities, focusing on contract management and supplier collaboration. 

 GEP SMART (16%): GEP SMART combines procurement and supply chain AI functions 

with a user-friendly interface, popular in manufacturing and retail sectors. 

 Jaggaer (14%): Jaggaer specializes in AI-driven sourcing and spend analytics, with 

strengths in compliance and contract automation. 

VII. Conclusion 

Artificial Intelligence (AI) is fundamentally transforming the landscape of procurement and vendor 

management by driving smarter, faster, and more strategic decision-making processes. The traditional 

procurement function, often burdened by manual tasks and delayed insights, is evolving into a proactive, 

data-driven operation powered by AI technologies such as machine learning, natural language processing, 

and robotic process automation. 

Despite the significant benefits, AI implementation is not without challenges. Key obstacles include 

ensuring high-quality, accurate data; integrating AI tools with legacy systems; and developing the necessary 

skills within procurement teams to leverage these technologies effectively. Overcoming these barriers 

requires strategic planning, investment in workforce training, and a phased approach to technology 

adoption. 

The advantages of adopting AI in procurement far surpass the hurdles. Organizations that successfully 

implement AI solutions benefit from improved operational efficiency, enhanced supplier risk management, 
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and notable cost savings. AI enables real-time spend analysis, predictive supplier evaluation, and contract 

automation—capabilities that collectively optimize procurement cycles and vendor relationships. 

Looking ahead, the future of procurement will be shaped by increasingly adaptive AI systems. These 

systems are expected to deliver autonomous sourcing decisions, dynamic risk mitigation, and continuous 

process optimization. As AI matures, it will not only augment human decision-making but may also 

redefine procurement roles, allowing professionals to focus on strategic initiatives and innovation. 

In conclusion, AI presents a transformative opportunity for procurement and vendor management. 

Companies that embrace AI-driven technologies today will be better positioned to navigate complex global 

supply chains, respond swiftly to market changes, and maintain a competitive edge in an increasingly digital 

economy. 
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