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Law as Code



eLegal evolution

1990s 2000s 2010s 2020s 2030s

AI and Law

Logic programming – symbolic AI

Semantic Web e Knowledge representation

ML, Classification, clustering, NLP, predict

Legal data analytics

Blockchain & Smart Contract



AI and Legislation Domain: critical analsysis

◼ Law is not only rules (e.g., principles and values).

◼ Norms have been adapted according to the evolution of the

society – dynamic model

◼ ‘artificial languages’ (e.g., programming language) is a

subset of natural language (Chomsky 2006)

◼ Norms sometime are intentionally vague for implementing

flexibility and interpretations (hermeneutic)

◼ Prediction based on the past should be mitigated to the

new events (computational legalism)

◼ Predictions influence decision-makers and future human

behaviour (Hildebrandt 2021)

◼ Autonomy and transparency are pillars of normativity

(Günther 2021)

◼ The right of disobey as moment of creativity of new norms



Some concrete risks

1. Crystallization of the legislation using code that frustrate 

the «flexibility of the legislative text»

2. Apply «quantitative science» to «qualitative discipline» 

like the law

3. Implement only the «view» of ONE Government 

perspective

4. Transfer the «Executive Power» INSIDE of the 

«Legislative Power»

5. Case-law should be included in the analysis

For «technical» norms (e.g., labor law, tax law, school law, 

building regulation) is applicable with caution



Generative AI and Risks



Weakness of LLM in Legal Domain

Structure: LLM works at sentence level/document level and 

this approach is not capable to understand the structure 

(e.g., sequence of articles)

Context: LLM loses the context (e.g., jurisdiction, temporal 

parameters)

Innovation: LLM depends to the past data series (e.g., new 

brilliant solution has no historical series)

Reference: ML does not consider the normative and juridical 

citations. The normative references evolve over time (e.g., 

art. 3 is not the same forever)

Time: the LLM is timeless and the legislation is integrated in 

the legal system

Critical issues in legal domain





Lawyer-readable
Human-readable

Transparency: Black box risk in 

Legal Norms Modelling

Legal norms 

modelling

without 

explicability



Lawyer-readable
Human-readable

“White box” approach in AI

Machine-readable



Legal Knowledge Modelling – Law as Code

Legal document in XML - context

ENGINE

POLICY

Report

Legal Ontology – semantic level

Logic Rules – deontic level

Argumentation/Justification

eGOV Services



Hybrid AI for Legal Domain 
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Framework

AKOMA NTOSO – XML

Advanced Ontology and Rule-base system

Services of AI (support during drafting, classification, 

clustering, aggregation, correlation) - LLM

Workflow management

ELI/ECLI

Visualization/ Portals/Editor

Extraction of the Legal Knowledge using AI/LLM
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Akoma Ntoso is a methodology 



AI for Legislative drafting
Study on 'Drafting legislation in the era of AI and 

digitisation’ with EU Commission – Directorate General 

Informatics Unit B2 – Solutions for Legislation, Policy & 

HR

◼ 4 use-cases

Legal Drafting supported by AI system for improving 
quality,  effectiveness, efficacy, semantic annotation 
(e.g., Law as Platform)

Decision support System/AI for making better the 
legislative process and anticipating needs of the 
society (e.g., same-sex marriage, end of live, etc.)

Legal System data analytics for understanding the 
legislative hidden knowledge (e.g., patterns, frequent 
errors)



https://cirsfid.gitlab.io/derograph/



Digital-ready index in the EU legislation – 

TF-IDF at article level

Idr = ∑x[TF-IDF(X, positiveWord)- TF-

IDF(X, negativeWord)]*weight(X)

Weights could be as follows:

•Definition 1.5

•Heading 1.4

•Citation 1.5

•Recital 0.5

•Modifications 0.5



Study on "Drafting legislation in the era of AI and digitisation" 

Similarity between Italian implementation of 

Directive and the EU Directive



Legal Text Integration

Monitoring and Measuring the Policy

Machine-readable metadata

Obbligations

Monitoring

Measuring



LegalRuleML – business logic of the 

Norms (using legal ontologies)



Use of BPMN for connecting the Norms 

with the eGOV services



Conclusions

◼ DRL is a great occasions for improving the quality of law 

and services

◼ DRL includes some risks that should be mitigated with a 

strong methodology of theory of law

◼ LLM/ML includes some weaknesses that should be 

mitigated with a Hybrid AI approach

◼ DRL without semantic/ontology could create problems of 

legal meaning and frustrating the legal 

interpretation/autonomy of judge

◼ Transparency, explicability and accountability are crucial 

(e.g., democratic principles)

◼ Legitimacy and Rule of Law should be included by-design in 

the DRL projects



thank you 
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Monica Palmirani – monica.palmirani@unibo.it
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