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A Back to the Future 
Moment - Flashback 
to 2008



A Vision of the Future from 2008 

Towards citizen centric services and a transparant government
Using machine readable interpretations of natural language regulations
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Use cases for machine readable regulations
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Government Agencies

Policy and Rulemakers

• Understand impact of new regulations

• Understand the regulatory context of business initiatives

• Reduced cost of compliance

• Empower citizens in relation to government (politics / services)

• Improve quality of regulations

• Improve the regulatory process

• Simulate and predict regulatory effects

Regulated entities

• Reduce implementation costs for new regulations

• Ensure the correct implementation and execution of regulations

• Explain and justify decisions



National Permit Portal
2010 Revision of Environment and 

Planning Act introduced one 
national portal for all permits

Norm Engineering is Not New
The challenge remains: How do we represent legal norms so that computers can process them?

1980s: Legal 
Expert Systems 

1990s: Professionalizing 
Knowledge Engineering

2000s: Early Large-Scale 
Projects 

2010s: Developing standards 
for Regulatory Interpretation

2020s: Emergence of AI & Return of 
ontologies and knowledge graphs

Tax Administrations
From Income Tax Reform  

Impact assessment to 
23 Tax Administrations live

Immigration Services
Immigrations services in the 

Netherlands and the UK

Social Security Agencies
Managing social security and 

healthcare benefits for 5 countries

International Trade
Support organizations operating in 

international trade and logistics 
comply with regulations

Regulatory Analytics
Analyze effects of regulations on 
administrative burden and costs.



What Limited the Adoption of Norm Engineering?

People & skills gap

Norm Engineering required 
‘Unicorns’ that combine legal, 
domain and modeling expertise

Absence of standards

Fear of vendor lock-in, only 
limited reuse and no ecosystem 
of shared interpretations

Low productivity

~2 days per page of regulation represents 
a too high upfront investment, despite 
positive business case



This is Now Finally Changing

Collaboration Platform

Platforms enable legal experts, 
domain experts and engineers to 
collaborate in their own language

Open Standards

The field is converging on standards 
for a common legal grammar for 
interpreting norms

AI Drives Productivity

AI radically improves the productivity 
of interpreting regulation and building 
regulatory models.

The three bottlenecks are disappearing.



When you actually try to implement it…
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Norm engineering

Capabilities

Implementing the vision
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Legal & Policy work

Legal interpretation
Policy modelling
Knowledge graphs

Formalization

DSL specific modelling
Rule formalization
Validation
Open standards

Collaboration

Messaging on frames
Expert reviews
Conflict resolution

Engineering

Versioning
Deployment
Integration
Security

Adoption

Training
AI assistance
Friendly UI
Community
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Working on an Ecosystem for Norm Engineering at Scale
Normative 
sources
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for sharing & using

3 Compliant applications & 
Trustworthy AI
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Use Cases enabled by Norm Engineering at Scale

Normative Sources
Akoma Ntoso, USLM

Regulatory Interpretation
FLINT, Legal Analysis Scheme

Model of Reality
BIAN, FIBO, NACE, GS1

Applications

Digital Regulatory Twins – One managed version of the truth driving value added use case
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Regulatory Digitization and Reengineering

➢ Regulatory structure & 
dependencies analysis

➢ Regulatory consistency & 
definition analysis

➢ Administrative burden 
analysis

➢ Deregulation & 
Simplification analysis

➢ Policy Impact Simulation

➢ Compliance journey 
Mapping

➢ Regulatory Gap & 
coverage analysis

➢ “Once only” analysis



Regulatory Digitization and Reengineering



Regulatory Digitization and Reengineering



Income Tax (Earnings and Pensions) Act 2003 (ITEPA)

Chapter 8, Part 2 ITEPA 2003

ITEPA 2003 Chapter 8,10

Provide Services Through Own Intermediary to Client by Worker



My FLINT galaxy



Definitions definitions but definitely definitions



Examples



Managing Regulatory Change

Agent

Object

Action

Property
Action
Actor
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condition
Terminating post 
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A digital regulatory twin using BIAN

Your business Reference model
(BIAN)

Analysis & Interpretation 
with FLINT

Review & Validate



A digital regulatory twin

Mapping 
your business to BIAN

Mapping BIAN to the 
analysis & interpretations

Feedback loop

Your business Reference model
(BIAN)

Analysis & Interpretation 
with FLINT

Review & Validate



Most operational applications rely on 

on subject matter experts to make 

decisions based on complex regulatory 

decisions ..

.. and only capture the result of the 

decision made by the human expert

Compliant Applications

ITTS

Identify relevant jurisdictions and 
regulations for your situation.

Interpret legal obligations across 
domains (health, environment).

Align legal requirements with 
policy and risk appetite.

Understand product, materials
“bag of molecules”, supplements
appliances, packaging, ..

Understand product classification
intended use and claims.

Understand the supply chain. 

Understanding 
context

Understanding 
regulations

21

Identify obligations.

Verify & gather additional data.

Reason about transaction context. 

Determine controls.

3Check 
compliance

Product Registration



Compliant Applications – embedding regulatory reasoning

Sanctions
- 14 UN sanctions regimes
- 45 countries own sanction regimes
- 70+ countries issuing sanctions lists
≈ 14,000 – 21,000 pages (*)

Export Control Regulations
- Dual Use / Strategic Goods Regulations
- Military Use
- 80+ countries have export control regs
≈ 21,000 – 31,000 pages (*)

What about:
- Customs, Tariffs and Taxes
- Trade protection, NTMs, preferential origin
- Import and export licensing
- Product safety and technical measures
-  Phyto-sanitarian regulations 
- Environmental and Human Safety
- ESG.

(*) Asked ChatGPT for the number of pages



Norm Engineering 
at scale holds 
great promises 

We are getting 
there...
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