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A Vision of the Future from 2008

Use cases for machine readable regulations

_

Policy and Rulemakers

Improve quality of regulations
Improve the regulatory process
Simulate and predict regulatory effects

Reduce implementation costs for new regulations
Ensure the correct implementation and execution of regulations

Explain and justify decisions

Understand impact of new regulations

Understand the regulatory context of business initiatives
Reduced cost of compliance

Empower citizens in relation to government (politics / services)

Regulated entities
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Towards citizen centric services and a transparant government
Using machine readable interpretations of natural language regulations
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Norm Engineering is Not New

The challenge remains: How do we represent legal norms so that computers can process them?
MERS )
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Tax Administrations
From Income Tax Reform
Impact assessment to
23 Tax Administrations live

{
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Immigration Services
Immigrations services in the
Netherlands and the UK

2010s: Developing standards
for Regulatory Interpretation

2000s: Early Large-Scale
Projects

1990s: Professionalizing
Knowledge Engineering

Social Security Agencies

Managing social security and
healthcare benefits for 5 countries

1980s: Legal
National Permit Portal

Expert tem
pe Sys ems 2010 Revision of Environment and
Planning Act introduced one
national portal for all permits
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I Regulatory Analytics

Analyze effects of regulations on
administrative burden and costs.

/ 2020s: Emergence of Al & Return of
ontologies and knowledge graphs

International Trade
Support organizations operating in

international trade and logistics
comply with regulations



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

(-1 , UMIVERSITEIT VAN AMSTIRLAM
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Low productivity

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



This is Now Finally Changing
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Collaboration Platform Open Standards

Platforms enable legal experts,
domain experts and engineers to

The field is converging on standards
fora common legal grammar for

collaborate in their own language interpreting norms

The three bottlenecks are disappearing.
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Al Drives Productivity

Al radically improves the productivity
ofinterpreting regulation and building
regulatory models.



When you actually try to implement it...

Security
DSL’s
p—— Wetsanalyse
Versioning &
governance anectes -
Bundles
— Methodology
Training )
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Legal
Demos ! ega h
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Implementing the vision

Legal & Policy work

Legalinterpretation Engineering
Policy modelling Norm engineering
Knowledge graphs \ Versioning

Deployment
Formalization :
Security
DSL specific modelling Capabilities Adoption
Rule formalization
Validation
Open standards Training
Al assistance
Collaboration Friendly Ul
Community
Messaging on frames
Expert reviews
Conflictresolution

Integration
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Business design
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Working on an Ecosystem for Norm Engineering at Scale

1 Normative 2 Regulatory knowledge 3 Open infrastructure Compliant applications &
sources transformation for sharing & using Trustworthy Al
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Use Cases enabled by Norm Engineering at Scale

Digital Regulatory Twins — One managed version of the truth driving value added use case

Applications

Model of Reality
BIAN, FIBO, NACE, GS1

Regulatory Interpretation
FLINT, Legal Analysis Scheme

Normative Sources
Akoma Ntoso, USLM

Deloitte. TNO
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Regulatory Digitization and Reengineering

Account Setup Bundle regisi

_ E— » Regulatory structure &
Dockets Taxmanagement Act 1970,json  Modeling
dependencies analysis

S ] Taxmanagement Act 1970.json

030 Project overview 2 Annotate -@‘u‘dorkbench assistant E Modeling Q Review >

Regulatory consistency &
B Tax management Act 1970 O sources v =V Act overview Conversation History » Acts v d efiniti o n a na lVSis

Finance Act 2016 (serial tax avoidance), ..jSchedule 22 to the Finance Act 2016 (asset-based penalty)
..kparagraph 1 or 45 of Schedule 16 to the Finance (No. 2) Act 2017 (enablers of defeated tax >> Accept Settlement and Not Prosecute

avoidance etc), orlSchedule 18 to the Finance Act 2017.mSchedule 24 to the Finance Act 2021
(penalties for failure to make returns etc).nSchedule 25 to that Act (penalties for deliberately

> Administrative burden

withholding information), oroSchedule 26 to that Act (penalties for failure to pay tax). B Properties & Update W Delete Accept Settlement and Not Prosecute a n a lysis

ukpga_1970_9_section_104 Act Enforcement
Name Accept Settlement and Not Prosecute

|

-

i
The provisions of the Taxes Acts shall not, save so far as is otherwise provided, affect any criminal > .
proceedings for any misdemeancur. Explanation The Board accepts a money settlement and does not pursue a Appeal Penalty Determination D eregu lat I o n &

criminal prosecution if a person makes a full confession. . o go - .
ukpga_1970_9_section_105 Application of Chapter 3 of Part 2 of CTA 2009 Slmp lification ana lyS|S

State New
Statements made or documents produced by or on behalf of a person shall not be inadmissable in any

Application of Part 2

such proceedings as are mentioned in subsection (2) below by reason only that it has been drawn to Number of Frame warnings ]

e GO B GEldwhere serious tax fraud has been committed the Board may accept a mone

ettlement and that the Board will accept such a settlement, and will not pursue a criminal

prosecution, if he makes a full confession of all tax irregularitiesEiaUEIR NN S (VL T4,

helpful and volunteers information is a factor that will be taken into account in determining the

has warnings No

Application of Part 2 with Medifications > PoliCy I mpact SimUlation

Application of Pt. 2 by Social Security
Contributions and Benefits Act 1992

E@ Validity periods + add > Com p l.i an Ce jOU rney

@ No validity periods available

amount of any penalty.and that he was or may have been induced thereby to make the statements or

preduce the documents.2The proceedings mentioned in subsection (1) above are—aany criminal

Assessment as Evidence .
proceedings against the person in question for any form of fraudulent conduct in connection with or M a p p I ng
in relation to tax. andbany proceedings against him for the recovery of any tax due from him andcan Action Update

x. VP 9528 v v 4 @ f P Cease Residency Act
proceedings for a penalty or on appeal against the determination of a penalty.

Accept Settlement

ukpga 1970_9_section_106 Chargeable Gains Construction >

Regulatory Gap &
rQ. Actor 2 Updete Commence Penalty Proceedings cove ra ge a na lysi s

Commence Proceedings

A person who refuses to allow a deduction of income tax authorised by the Taxes Acts to be made out

of any payment shall incur a penalty of A£50.2Every agreement for payment of interest, rent or other

annual payment in full without allowing any such deduction shall be void.

Board
uknna 1970 9 section 106A

» “Once only” analysis

Privacy statement | Terms of use Copyright © 2025 Deloitte. All rights reserved
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Regoporr”

Regwlatory

i Period of Time
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w Inform Duty
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has actor cr:-n{:erné object
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has*actor ¢ Regulation Provision Act

v Pay Tax Duty

i Sections 1MAA-11AE has duty holder

*Hc\unter

% The migrating company

¢ Repeal of Sections 10 and 11

yrnsuhj{

© Sections 10, 11

concems action

Deloitte. ==

4 Do acts and thimgs
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e
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4 The Commissioners for Her Majesty’s Revenue and Customs
concerns action

L Repeal of Sections 11AA-11AE

mnoerrls aCcyon
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¢ HMRC may perform necessary actions \ /
i & Modification of Part 2
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med
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concerné object /
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2 Treasury © Seve TaxNolice . pinonco act 1998 mod
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Provide Services Through Own Intermediary to Client by Worker

¥ Provide

¥ Services
2 Chent
/ 2 Worker

concerns action

concerns object

has recipient
has, actor
/ ITEPA 2003 Chapter 8,10

L Provide Services through an intermediary to client by worker ————————————creates = o Determine employment status

Income Tax (Earnings and Pensions) Act2003 (ITEPA)
Chapter 8, Part2 [TEPA 2003

requires e Buigrs °, The reference in subsection (1){b} to a third party includes a partnership

requires

°. the worker is an office-holder ® Services through own intermediary

requires

|". The reference in subsection (1)(b) to a third parly includes an unincorporated bedy of which the worker i
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My FLINT galaxy
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Definitions definitions but definitely definitions

Search model catalog  Q,

Documentation Portal Scope

Scenarios

Legal analysis FLINT  Requirements | Sour

Cces Terms

M Sources |

Chapter 8 IR35 Intermediaries

Chapter 8 IR35 Intermediaries

|[E) Table of contents

ukpga_2003_1_section_48
ukpga_2003_1_section_49
ukpga_2003_1_section_50
ukpga_2003_1_section_51
ukpga_2003_1_section_52
ukpga_2003_1_section_53
ukpga_2003_1_section_54
ukpga_2003_1_section_55
ukpga_2003_1_section_56
ukpga_2003_1_section_57
ukpga_2003_1_section_58
ukpga_2003_1_section_59
ukpga_2003_1_section_60
ukpga_2003_1_section_60A
ukpga_2003_1_section_60B
ukpga_2003_1_section_60C
ukpga_2003_1_section_60D
ukpga_2003_1_section_60E
ukpga_2003_1_section_60F
ukpga_2003_1_section_60G
ukpga_2003_1_section_60H
ukpga_2003_1_section_60I
ukpga_2003_1_section_61

Bl Terms
/18 (CONNECTEn PETSONS).BEXPressIons used NS §

ukpga_2003_1_section_60H

1This section applies if, in the case of an engagemen
worker a request to state whether in the client’s opini
person who made the request a statement as to whe
client fails to provide the statement by the time ment
for specific performance under section 45 of the Cou
beginning with the date the client receives the reques
request.5In this section “the client's agent” means a |
paragraph (b) of section 49(1).

ukpga_2003_1_section_60I

1For the purposes of this Chapter, a person has a UK
person—ais resident in the United Kingdom, orbhasa
relation 1o a company, is 1o be read (by virtue of secti
other person, is 1o be read in accordance with that Cr

ukpga_2003_1_section_61

Documentation Portal

A Terms | Term

Bl Terms

Term

Q. Findterm

® 1992 Act

@ Agency rules

@ Agency Rules

@ Arrangements

@ Associate

@ Associate

@ Associate

@ Associated Company
@ Associated Company
@ Associated Company

Deloitte

1in this Chapter—"associate” has the meaning given © Body of Persons
means any trade, profession or vocation and includes @ Business
Part 4 of CTA 2009;"company” {(except in sections 60 @ Business Activity
et lvemployer’s national insurance contributi @® Chain Payment
Chapter 10 applies™ has The meaning gIven by SECUOT @) Chargeable Gain
49(5);"national insurance contributions” means contr ® Chargesble Period
provisions of Part 11 or PAYE regulations;"the relevar
or benefits received or receivable from a partnership © Client
in e person’s capacity as a member of the partners] @ Client
associate of an intermediary is treated as done by or @ client
individual's family or household 75 treated as provider @® Client
married couple or civil partners are treated as if they @ Client

@ Client's Agent

@ Client's Agent

@ Close Company

® Collector

® Company

® Company

UINIVERSITEIT VAN AMSTIRLAM
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Scope

Scenarios

gal analysis

FLINT

[ONcNCONCNONCNCONONCNONCONONCNONCNONCNONCNONC IO OO O]

Sources Terms

Earner

Earnings

Earnings

Electronic Lodgement

Employed

Employed Earner

Employee

Employer

Employer’s National Insurance Contributions
Employment

Employment Business

Employment intermediary

Employment Intermediary

Employment status determination
Employment status determination
Employment Status Determination
Engagement to which Chapter 8 applies
Engagement to which Chapter 8 Applies
Engagement to which this Chapter applies
Engagement to Which This Chapter Applies
Engagement to Which This Chapter Applies
Fee-Payer

Fee-Payer

Fee-Payer

Fraudulent Documeniation Condition
HMRC

Inspector

06-03-2026 7
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Partnership Return

Partnership Return

PAYE

PAYE Provisions

Payment or Benefit

Personal Return

Potential Deemed Employer
Primary-Healthcare Provider
Principal Act

Public Authority

Public Authority

Public Authority

Public Authority

Public Sector Client

Registered Number

Relevant Avoidance Arrangement
Relevant Avoidance Arrangement
Relevant Distribution

Relevant Engagement

Relevant Engagements

Relevant Person

Relevant Person

Relevant Person (Section 61U context)
Relevant Trustees

Relevant Undertaking

Relevant Undertaking

Self-Employed Earner

06-03-2026 (%)



Examples

Deloitte.

« Back to Features
Explore 223 defini

3 semantic clusters

Deemed Employer

ving 20 search results— highlighted with # golden border

@ Find "Deemed Employer” in Corpus

CLUSTER 2
Cluster 1

[ DEFINITION

"An employer treated under section 61N(3) of ITEPA as having made a deemed
direct payment to a worker."

CLUSTER 1
B SOURCE REFERENCE
Source: secondarylegislation

Section uksi_2024_355_regulation_2

o3 RELATIONSHIPS
Cluster 2

Deemed Employer Deemed Direct Payment

CLUSTERS

Powered by Deloitte Policy Navigator
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® 3 Matching terms in regulation

e 9 0 Expanded o
Q\l/a® o
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@4 2@ @ T oEeemaTl 52
st -""L‘,_ 77
S 24% T
O a Z5 = A
=] P
S HZS Administrative activities
v
Business NAICS P S
57
2
Associated Flint Elements
Acts, Duties
Eed ~ X
/* all nodes and relations for a specific source */ P o o
MATCH (n)-[:BASED_ON_ANNOTATION]-()-[:SNIPPET_IN]-()-[:SECTION_OF]-(m:source {id:"NAICSbarber"})
OPTIONAL MATCH (n)-[r]-(m2)
RETURN COLLECT(DISTINCT n) AS nodes, COLLECT(DISTINCT r) AS relationships, m2
= oo £ Overview >
Graph
o Node labels
Term (6)  Definition (5)
GOOU AN AlternativeLabel (19)

Relationship types

This \ §
industry | ©
com.

Displaying 35 nodes, 38 relationships.




Managing Regulatory Change

A digital regulatory twin using BIA

Customers & Colleagy

Analylics Objoct

Services Architecture

Customer & Colleague Processes —_ o
—_——
——) Businoss Scarara

b

P—
Capabilily

N

Business Area
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Functionsi Pattern 0

sorves

[>V vk

[>  Senice Domain <]

B

o
Product Engine Product Engine Product Engine Product Engine — - [}
— Virshama Servica Group Assai Type
- .
— - righilet 3 interested in *
- Senvice Connecion Sorvice Domain Event.
[ Bank-wide Capabilities (e.g. Payments, Fraud, Credit Decisi AML) T "
Sarvice Connection § § dmontem A _ -~
Business Services - .g. Finance, Risk, HR, Security
— > J— I
Common Data e ——
( h 8 Semantic AP| O( o
l Customer Data Product Data Endpaint Message ST Businoss Objact
< I =
BIAN Matamodel_Architecture Layers View

( infrastructure s | | ( erati Somantic APl <] | AP| Swagger Fis
Environments

Your business

Reference model
(BIAN)

Analysis & Interpretation
with FLINT
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A digital regulatory twin

Your business

Deloitte.

Mapping
your business to BIAN

A\ beinformed

Reference model
(BIAN)
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Mapping BIAN to the
analysis & interpretations

Feedback loop

Analysis & Interpretation
with FLINT

Review & Validate



Compliant Applications
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Understanding
context

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

Understand product classification
intended use and claims.

Understand the supply chain.

Check

compliance

Understanding
regulations

Identify relevant jurisdictions and
regulations for your situation.

Interpret legal obligations across
domains (health, environment).

Align legal requirements with
policy and risk appetite.

Identify obligations.

Verify & gather additional data.

Reason about transaction context.

Determine controls.

Product Registration



Compliant Applications — embedding regulatory reasoning

£ TTS 2 Compliance officer v

.
Customs declaration compliance check  Cargo transaction compliance check v Goods compliance check  Harmonized system code v Ultimate beneficial owner compliance check  Party compliance check  Cargo compliance batch screening requests S a n Ct | 0 n S

Financial transaction compliance check ~ Country compliance check  Transport vehicle compliance check - 14 UN san CtiO ns I’egi mes

Contract of carriage number Compliance request date Cargo transaction contract type Request outdated Compliance check status Compliance check request owner Compliance assessment deadline Timeline - 45 countries own sanction regl mes
ITTS-1-06153222 06-05-2025 15:32:24 Contract of carriage No Compliance assessment completed Demo Utility 08-05-2025 15:32 _ 70+ cou nt ri es i SS u| ng sa nction S li StS
, . . v . ~ 14,000 -21,000 pages (*)
8 Processed request history @ Unprocessed request history 9 Event history Related application configurations
Compliance summary
Party screening Country screening Goods screening Transport vehicle Party assessment Country assessment Goods assessment Transport vehicle Compliance Status text EX po rt C 0 nt ro l Re g u la t I O n S
screening result . .
@ ® 2 hits [ ] @ A, v Cargo transaction is The transaction has been screened and  Review - Du a l U Se / St rateg IC G 0 Od S Reg Ulatlon S
compliant based upon provxdedrbusmess rules, 2 - M | |.|ta ry Use
potential compliance issues have been
Founcl st - 80+ countries have export control regs
harmonized system code is not yet
*
supported for Iran (Islamic Republic of) X2 1’000 -3 1’000 pages ( )
Party overview
.
Name Role Hits Regulatory screening  Internal screening False positive hits Assessment  Assessment justification Assessment description W h at a b o u t °
Behrouz Shahrokh Ghazian Consignor 0 ® ] 0 ® - C ustom S, Ta riffs an d Taxes
FodaRanman ssa o ’ e . ’ = - Trade protection, NTMs, preferential origin
’ ’
P— - Import and export licensing
Name Role Hits Regulatory screening  Internal screening False positive hits justi i Assessment description - P rOd UCt S afety a nd tec h nica l measures
Iran (Islamic Republic of) -awz % Origin country 2 @ 2 hits N/A 0 A Policy based assessment IRAN,IR Review [ - P hyto -sanitarian regu lations
z x H
Irag 28w Trepsit cotinty 0 . WA 0 @ - Environmental and Human Safety
Netherlands -spL % Transit country 0 © N/A 0 ® E SG
Goods overview
Description HSC Hits Regulatory screening  Internal screening False positive hits Assessment  Assessment justification Assessment description
*
Medicaments 30069300 0 ° N/A 0 e (*) Asked ChatGPT for the number of pages

Qers
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Norm Engineerin.g
at scale holds
great promises

We are getting
there...
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