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Problem Context – Development in Legal Texts

Digestorum, seu Pandectarum 

libri quinquaginta. Lugduni apud 

Gulielmu[m] Rouillium, 1581 [1]

Statue of Martin Luther[2] Austrian Income Tax Law [3] Law as Code? [4][5] – Image [6]

[4] Lessig, L. (1999). Code and Other Laws of Cyberspace. New York: Basic Books.

[5] Prakken, H., & Sartor, G. (1997). Logical Models of Legal Argumentation. Dordrecht: Kluwer.

[6] https://academy.europa.eu/courses/understanding-law-as-code

[1] https://en.wikipedia.org/wiki/File:Digesto_02.jpg

[2] https://pixabay.com/de/photos/martin-luther-reformation-2763458/

[3] https://www.ris.bka.gv.at/Dokumente/BgblAuth/BGBLA_2024_I_12/BGBLA_2024_I_12.pdfsig
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Problem Context & Research Question

• Traditional Legal Texts: Laws are published exclusively in natural language, requiring manual 

interpretation and multiple, redundant software implementations. The challenge is to automate 

decisions based on administrative law (rule-of-law) in a decentralized manner. 

• Inefficiencies & Inconsistencies: This manual process leads to inefficiencies, potential errors, 

and inconsistent interpretations within business software implementations - challenges that are 

exacerbated by frequent legislative changes.

• Automation Challenges: As algorithmic decision-making becomes increasingly integral in 

public administration, organizations and in companies, ensuring rule-of-law compliance and 

legal certainty through automated systems is more critical than ever.

RQ: Which software-architecture choices best support hierarchical decision-support systems 

grounded in ontology-based digital representations of administrative law?

Raz, J. (1977). The Rule of Law and Its Virtue.

Schartum, D.W. (2020). From Legal Sources to Programming Code.

Finck, M. (2022). Automated Decision-making and Administrative Law: A Legal Study.

Citron, D.K., & Pasquale, F. (2014). The Scored Society: Procedural Due Process for Automated Predictions.

Kelsen, H. (1945). General Theory of Law and State.
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Smart Contracts, Legal Ontologies, Digital Twins

Our Approach is based on the integration of Smart Contracts, with domain-specific tax Ontologies and combining it with 

Digital Twins Principles, traditionally known in  engineering and manufacturing. 

The Accord Project. Accord Project Concepts. https://docs.accordproject.org/docs/accordproject-concepts.html. Accessed on: 30.Oktober 2024.

F. Tao et al. “Digital Twins and Cyber–Physical Systems toward Smart Manufacturing and Industry 4.0: Correlation and Comparison”. In: Engineering 5.4 (2019), pp. 653–661. issn: 2095-8099.

W. Kritzinger et al. “Digital Twin in manufacturing: A categorical literature review and classification”. In: IFAC-PapersOnLine 51.11 (2018). 16th IFAC Symposium on Information Control Problems in Manufacturing INCOM 2018.

M. El Ghosh. “Automation of Legal Reasoning and Decision Based on Ontologies (ICAIL’s Doctoral Consortium)”. In: International Conference of Artificial Intelligence and Law. London, United Kingdom, June 2017. 
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4



Digital Twin for Administrative Law – 
Software Architecture

The Digital Twin for Administrative Law (DTAL) is a comprehensive, machine-interpretable representation of 

the rule-of-law legislation, structured into four layers as inspired by smart contracts

Allen, J.: Wrapped and Stacked: ‘Smart Contracts’ and the Interaction of Natural and Formal Language. In: Allen, J. (ed.) Smart Legal Contracts: Computable Law in Theory and Practice. Oxford University Press, Oxford (2022). 

ONTOLOGY

MODEL

LOGIC

TEXT

Structure of Digital Twin for Administrative Law

Contains natural language version of the law, preserving its original format 

and historical character. This layer is unchanged by technological demands, 

maintaining the law's integrity.

Represents semantic context, detailing all stakeholders, legal objects, and 

their interrelationships. 

Stores configuration data needed (Axioms) for legal interpretations, such as 

income thresholds or tax rates. These parameters inherit properties from the 

ontology.

Encapsulates the computational logic and decision rules, including 

exceptions and specific cases.

5



Technical Architecture of a DTAL 
(Digital Twin for Administrative Law)

Hypothesis:

An additional added value 

arises when digital legal 

twins are technically 

connected to large language 

models via the Model 

Context Protocol, enabling AI 

agents to advise citizens, 

companies, and 

organizations on the 

implementation and 

compliance with laws.
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Use case: Upper Austria Tourism Contribution
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Use case of tourism levy: Ontology

Source: https://service.tib.eu/webvowl/#file=ontology_ooetourism_levy_minfix.owl
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Interconnect with ELI

If possible – connect 

with other ontologies

and other DTALs

Definitions should be 

integrated into the 

legislative process

• The feasibility of integrating with existing legal ontologies is currently being evaluated through a 

systematic mapping study on legal ontologies.



Use case of tourism levy: 
AI-Chats with an without a MCP DTAL Interface

Source: https://playground.ai.cloudflare.com/
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>>

<<   

LLM with connection to the DTAL 

over a MCP interface. 

The result of the prompt was 

calculated by the DTAL and the 

result is explained by the LLM

without DTAL connection the LLM 

will guess the tourism levy



Example of a DTAL Platform to search and 
execute DTALs

Source: https://lawdigitaltwin.com/
10

Example of a Platform to host all available 

digital twins of administrative law. 

Features: 

• Search for DTALs with filtering

• Execute DTALs within a form view and 

get live results

• Get information about MCP and REST 

integration

• Download Open Source Code



Summary and Future Research

• Evaluate first design decisions (Q4 25)

• Systematic mapping study of legal ontologies

• Qualitative research on ADM within administrative law

• Developing open-source framework

• Evaluate DTAL design via focus group sessions.

• Cross-jurisdictional applicability

2023

• XML-based representations of IT-Collective 

Agreement failed to meet automation and cost-

reduction targets. Automated reasoning required 

a more comprehensive model.

Digital Twins of Law in Springer

Book: Der Selbstfahrende Staat

2024

• Prototype for a basic digital twin for tax law for a 

subset of Austrian income tax regulations was 

implemented and is still in evaluation phase. 

• Use Case implementation of the State levy for 

the above-ground extraction of mineral resources 

pursuant to the Upper Austrian Landscape Levy 

Act is implemented in a digital twin with Prolog.

Use-Case: Austrian Income Tax

& State Levey - Minerals

2025

• Main use case implementation: Upper Austrian 

tourism levy

• A systematic mapping study on legal ontologies 

is being carried out. 

• Requirements for digital twins of administrative 

law are gathered by interdisciplinary expert 

interviews.

Main Use-Case: State Levey - Tourism

& SMS – Legal Ontologies

2026

• Evaluating Results through Case Study and 

Feedback

• Constructing and Expanding Legal Ontology

• Using Transformer Architecture to transform legal 

texts into digital twins for administrative law 

(DTAL)

Evaluation Use Case Results & 

more Use Cases

Future 

Research

2027

• Developing an Open-Source Framework

• Designing DTAL Guidelines

Publishing Open-Source Project

& DTAL Guidelines

Schnitzhofer, F. (2025) ‘The Self-Driving State: Automated Decision-Making in Modern Governance’. In: Proceedings of the International Symposium for Law and IT 2025, Vienna, Austria, 19–22 February 2025.

Schnitzhofer, F. (2025) ‘Integrating Legal Ontologies and Digital Twin Technology: Enhancing Rule-of-Law-Compliant Automated Decision-Making in Administrative Law’. In: Proceedings of the 22nd Extended Semantic Web Conference 
(ESWC 2025), PhD Symposium, Portorož, Slovenia, 1–5 June 2025. Available at: https://2025.eswc-conferences.org/phd-symposium-program/ (Accessed: 2 June 2025).
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