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CONTEXT

The Limitations of Traditional Risk Assessment

Traditional supplier risk assessment systems depend heavily on structured data 

and static rule-based logic. These legacy approaches struggle to identify 

emerging risks hidden within unstructured sources.

News reports, regulatory filings, and ESG disclosures contain critical signals that 

conventional systems cannot process effectively, leaving organisations 

vulnerable to unforeseen disruptions.



CHALLENGE

The Gap in Traditional Risk Intelligence

Static Logic

Rule-based systems cannot adapt to 

evolving risk patterns and emerging 

threats

Limited Sources

Structured data alone misses critical 

unstructured intelligence from 

external sources

Delayed Detection

Predefined thresholds fail to capture 

early warning signals of financial or 

compliance exposure



SOLUTION

Introducing the Hybrid RAG–LLM Framework
This slide presents an explainable hybrid framework that combines Retrieval-Augmented Generation with Large Language Models to deliver adaptive, evidence-based supplier risk 
intelligence.

Transparent Risk Narratives

LLM Reasoning Engine

RAG Retrieval System

The framework unifies retrieval accuracy with generative reasoning whilst maintaining strong governance controls for bias mit igation, interpretability, and human oversight.



Architecture: Integrated Intelligence Layers
Data Integration

The architecture integrates structured ERP data with external intelligence across multiple critical domains:

• Geopolitical risk indicators

• Financial stability metrics

• Regulatory compliance signals

• ESG performance data

This multi-source approach ensures comprehensive risk visibility beyond traditional boundaries.



How RAG Enhances Risk 
Detection
Retrieval-Augmented Generation retrieves relevant documents from diverse 

sources and synthesises them into transparent risk narratives supported by 

traceable source citations.

This retrieval-first approach ensures that every risk assessment is grounded 

in verifiable evidence, not just model predictions.



Performance Gains: Empirical Results

Empirical evaluation across manufacturing 

and technology supply networks 

demonstrates significant improvements 

compared to traditional rule-based 

approaches.

The hybrid model achieves superior 

detection precision, faster responsiveness 

to emerging threats, and broader coverage 

of risk factors.

Assessment latency is reduced through 

automated retrieval pipelines whilst 

maintaining high accuracy standards.

Traditional Hybrid RAG–LLM



Multi-Factor Risk Signal Detection

Financial Distress Indicators

Early detection of liquidity issues, 

declining margins, and credit rating 

changes

Compliance Exposure

Identification of regulatory violations, 

pending investigations, and policy 

breaches

ESG Risk Events

Monitoring environmental violations, 

labour disputes, and governance failures

The hybrid model identifies multi-factor risk signals that are often missed by predefined thresholds, enabling proactive intervention.



KEY CAPABILITY

Auditability Through Provenance Tracking

ReviewSynthesizeExtractRetrieve

Regulatory Alignment

Provenance tracking ensures complete 

auditability by maintaining a clear chain of 

evidence from source documents to risk 

conclusions.

Every assessment includes traceable 

citations, enabling regulatory compliance 

and facilitating human oversight of AI-

driven decisions.

This transparency is essential for 

enterprise deployment and regulatory 

acceptance.



Governance Controls for Responsible AI

Bias Mitigation

Systematic monitoring and 

correction of model biases to ensure 

fair risk assessment across all 

suppliers

Interpretability

Explainable outputs with clear 

reasoning chains that allow 

stakeholders to understand 

assessment logic

Human Oversight

Structured review workflows 

ensuring critical decisions remain 

subject to expert validation and 

approval

Strong governance frameworks are embedded throughout the system architecture to maintain responsible AI deployment.



Automated Pipelines: Speed Meets Accuracy

Reduced Latency

Automated retrieval pipelines significantly reduce assessment 

latency whilst maintaining precision

Continuous monitoring of external data sources enables real-

time risk updates as new information becomes available.

The system scales efficiently across thousands of suppliers 

without manual intervention, supporting global supply chain 

operations.



Benefits for Enterprise Supply Chain Management

Improved Precision

Higher accuracy in 

identifying genuine risk 

signals whilst reducing false 

positives

Faster Response

Real-time detection 

enables proactive 

mitigation before risks 

escalate into disruptions

Broader Coverage

Comprehensive monitoring 

across geopolitical, 

financial, compliance, and 

ESG domains

Regulatory 
Compliance

Auditable assessments with 

full provenance tracking 

meet regulatory 

requirements

Scalable Operations

Automated pipelines support thousands of suppliers across 

global supply networks

Explainable Insights

Transparent reasoning enables informed decision-making and 

builds stakeholder trust



Building Resilient Global Supply Chains

By unifying retrieval accuracy with generative reasoning and strong governance controls, this hybrid RAG–LLM framework enables 

scalable, explainable, and responsible AI-driven supplier risk management.

Integrate diverse data sources

Deploy automated retrieval

Generate explainable insights

Maintain human oversight



Key Takeaways
Hybrid RAG–LLM frameworks overcome the limitations of static rule-

based risk systems

Multi-source intelligence integration delivers comprehensive, adaptive 

risk detection

Provenance tracking and governance controls ensure auditability and 

responsible AI deployment

Empirical results demonstrate superior precision, speed, and coverage for 

resilient supply chains



Thank You!
Questions?
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