
Generative AI for Explicit 

Regulatory Knowledge 

Representation

In our LLM4LM lab we will explore how generative AI can revolutionize compliance 

by extracting knowledge from regulations, contracts, and policies, allowing for 

automated auditable and explainable reasoning.

TETom van Engers



Bridging Academia and Industry Collaboration

Academic Expertise

Deep (fundamental) understanding of AI, knowledge representation, 

representation, and various forms of automated reasoning.

Industry Insights

Real-world compliance challenges and industrial scale knowledge

knowledge-

-

 as well as data

as 

-driven decision-making.

• Real-world challenges in ensuring compliance in international supply chains

• Regulations from many different domains and multiple countries (legal pluralism)

• Cost of ensuring compliance to these regulations on a global scale and an increased focus of 

the regulator on ensuring compliance in the entire supply chain.

• Data collection costs 

• Lack of trust results in doublures in compliance work



Automated Auditable and Explainable Reasoning

1

Automated Compliance Checks

AI analyzes data against regulatory requirements, identifying potential 

potential violations.

2

Auditable Trail

The AI provides a comprehensive record of its reasoning and decision-making 

process.

3

Explainable Outputs

AI-generated reports offer clear and concise explanations of compliance 

compliance findings.



We work on Always Up-to-date Interpretations of Regulations 

and Automated Compliance Checks

Automated compliance checks require

- Interpretation of regulalions

- Policy Decision on how comply with the requirement (control)

- Automated controls

AI can analyze the data against controls

AI can detect anomalies in the data provided

But also assist in:

• 1. interpret regulations

• 2. create effective policies

• 3. to test transactions against controls

Automated Compliance Checks



Challenges of Manual 

Compliance and Regulatory 

Interpretation

1 Time Consuming

Manual review of regulations 

regulations and policies is often 

often time-consuming and 

labor-intensive.

2 Complex Interpretation

Interpretation

Regulatory language is complex 

complex and open to 

interpretation, leading to 

inconsistencies.

3 High Costs

Compliance activities consume significant resources, including personnel, 

personnel, legal fees, and audits.

OECD estimates that the cost  of 

complying with regulations in international 

trade is equivalent to a tariff of 25% - 75% 

depending on the industry

High cost: 25% to 75% of value of goods

For the largest part (50%) these costs are 

attributed to the heterogeneity and 

complex way regulations are written



Potential for 70% Reduction in Administrative Burden

Burden

70%
Efficiency Gains

Automating tasks frees up time for strategic initiatives and value-added activities.



Exploring Generative AI for 

Knowledge Extraction

Knowledge Base

AI models learn from vast regulatory 

datasets, extracting key concepts and 

relationships.

Structured Representation

Generative AI converts unstructured text 

text into explicit and machine-

executable knowledge representation.

executable 

representation.

Explainable Reasoning

The AI provides clear and transparent 

reasoning behind its compliance decisions.

decisions.



Key Use Cases and Industry Applications

1

Financial Services

Compliance with regulations such as KYC, AML, and Dodd-Frank.

2
Healthcare

Ensuring adherence to HIPAA and other healthcare regulations.

3
Manufacturing

Compliance with environmental and safety regulations.

4
Supply Chain

Managing trade compliance and ethical sourcing standards.



The LM use Cases is exemplary for the full complexity of other actual 
industrial use cases



For the LM ecosystem

We’ll deliver

3 Optimizing Supply Chains

Simulation supported by legal/normative reasoning

3 Automated Compliance Checking

Case Assessment and Anomaly checking

1 Regulatory encoding and reasoning

Multi regulatory domains

Multiple geographies 



Research and Innovation Topics

3 Regulatory optimization

Regulatory optimization and 

Regulative and administrative burden reduction and (federated) 

governance framework development

3 Policy evaluation facilities

Simulation of potential effects of (intended) policies on stakeholders

stakeholders

1 GenAI Factory for code generation

Compliance solution pipeline



Adjacent projects 

4 Regulatory optimization

Regulative and administrative burden reduction and (federated) 

governance framework development

3 TRUST RPA

Policy evaluation through ABM and value-based reasoning

2 AMDEX, DMI, SSC

Normative control over infrastructures

1 Norm Engineering BZK

Alignement of legal interpretations and improved legal services 

services supporting citizens



Join the Lab

Generative AI has the potential to transform compliance by automating knowledge 

extraction and reasoning. This collaboration between academia, the private and 

public sector and address issues at  industrial scale is crucial for realizing its 

potential and driving innovation.
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