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About this brief:

This document is the MI15 initial policy brief (D9.1) prepared in response to the Project Officer’s
recommendation during Grant Agreement Preparation (GAP, Section 23). It draws upon the project’s first
conceptual, methodological, and technical results (as a policy brief needs to step on research and add policy
recommendations). It does not yet draw on simulation-analysis results or real-world pilot evidence. The
preliminary policy implications presented here will be refined through subsequent outputs, culminating in the
Final Policy Brief.

Executive Summary

EC2 shows successful novel approaches — including Quadratic Voting and Quantum Majority Rule — to
tackling the fundamental challenge that no ranked-preference voting system can simultaneously satisfy all
basic fairness criteria (Arrow’s Impossibility Theorem).

Standard democratic theory has long overlooked preference intensity — how strongly citizens hold their
views, not just which side they take. Quadratic Voting (QV), in which participants allocate voice credits
across issues with costs rising quadratically, offers a potentially relevant alternative for participatory
decision-making.

Early technical work shows that Quantum Majority Rule, a quantum voting algorithm, can be
implemented on real IBM quantum hardware and remains stable under substantial noise — a promising
proof of concept applicable not only to voting research but to other areas where quantum algorithms could
be implemented in practice.

We provide a Simulation Visualisation and Replay Environment (SVRE) — a modular, open-source
platform to test voting rules on synthetic populations, enabling policymakers to anticipate unintended
consequences before live deployment. Simulation-results analysis begins in the next phase of the project.

The project has demonstrated that large language models can generate synthetic citizen populations with
realistic demographic and attitudinal profiles, offering a privacy-conscious way to support policy
experimentation. Where personal or special-category data are processed, this is done under explicit
consent and GDPR safeguards, while synthetic data is used as a complementary method to reduce reliance
on personal data.

Empirical validation is planned through pilot-related activities in Aarhus (Denmark) and Basel
(Switzerland) through industry partner QuantumBasel in project years 2—3.

Context and Problem

Democratic institutions across Europe face declining rising polarisation, erosion of trust, and rising
authoritarianism, referrred to as a sustained ‘democratic recession’ documented by Freedom House and V-
Dem. These pressures are compounded by foreign information manipulation and interference (FIMI) and



hybrid operations, to which the European Commission has responded with the proposed European
Democracy Shield.

Traditional electoral mechanisms have not been maximally effective in the fight against democratic
backsliding, often oversimplifying complex societal trade-offs into binary choices that amplify the
problems with democracy rather than resolve them. EC2’s theoretical work (D2.1, D2.2) identifies a deeper
structural problem: Arrow’s Impossibility Theorem (1951) proves that no ranked-preference voting system
can simultaneously satisfy non-dictatorship, unanimity, and independence of irrelevant alternatives.
Deliverable 2.2 argues that democratic theory has long treated political value as objective, while economic
theory has recognised that preference intensity, i.e., how strongly people feel, not just which side they take,
is the more policy-relevant signal.

The EuropeanCity? (EC2) project, funded under Horizon Europe (HORIZON-CL2-2024-DEMOCRACY -
01-06), applies computational social science, Al, and quantum computing to these challenges. From January
2025 to December 2027, a consortium of 10 funded partners and 7 associated partners across 10 countries
is building an agent-based simulation environment integrating social choice theory, Al, and quantum
computation. EC2 is one of three projects funded under this call, alongside WHAT-IF (information
environments) and TWIN4DEM (institutional resilience); the three projects collaborate at cluster level,
coordinated by DG Research & Innovation and the REA. In January 2026, the cluster jointly participated
in a Policy Roundtable with policy officers from multiple Commission Directorates-General, a task added
to WP9 in direct response to the Project Officer’s GAP recommendation.

What the Project Has Produced at M15

The following outputs form the evidential basis for this brief.! They represent conceptual, methodological,
and early technical groundwork; simulation-analysis and pilot evidence will be generated in later work
packages.

1. EC2 Framework Document — theoretical foundations: Gravitas model, democratic
simulation use cases, and hybrid quantum-classical rationale.?

2. Critical Review of Voting Systems — the case that standard voting theory ignores preference
intensity; Quadratic Voting as a near-term policy-relevant alternative.

3. Quantum Majority Rule under Noisy Conditions — proof-of-concept on IBM hardware
showing stable outcomes under realistic noise.*

4. LLM-based Synthetic Population Generation — proof of concept for generating
demographically faithful synthetic citizens without personal data.’

5. Ethics, Data Protection, and Fundamental Rights — rights-sensitive governance framework
covering informed consent, GDPR compliance, lifecycle Fundamental Rights Impact.®

L All EC2 public deliverables are available at https://eurocity2.eu/results/public-deliverables.
2 https://eurocity2.eu/app/uploads/2026/01/D2.1 EC2-Framework-Document.pdf

3 https://eurocity2.eu/app/uploads/2026/01/EC2 Deliverable 2 2 Review Paper.pdf

4 https://arxiv.org/abs/2512.02813

5 https://eurocity2.eu/app/uploads/2026/01/D6.1 LLM-Proof-of-Concept.pdf

6 Available by request to Project Coodinator
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Assessment, misuse prevention with election-cycle timing controls, and independent Ethics
Advisory Board oversight.

Preliminary Policy Implications

The following implications emerge from the project's conceptual and early technical outputs. They are
presented as provisional orientations for further investigation and testing, not as final recommendations.
They will be revised and deepened as simulation results, pilot evidence, stakeholder feedback, and GDPR
harmonisation guidelines become available.

1.

Al systems that model democratic processes can influence policy discourse well beyond the
technical boundary of the system itself. EC2's Fundamental Rights Impact Assessment (Deliverable
11.3) therefore covers the full lifecycle (development, deployment, and post-deployment effects on
public debate), which is a standard higher than the EU Al Act requires for non-high-risk systems.
Research programmes funding Al for democracy should consider requiring the same scope.
Democracy research carries particular misuse risks that generic dissemination policies do not
address. EC2's risk assessment (Deliverable 11.4) identified political instrumentalisation as a
concrete threat and introduced timing controls that restrict public dissemination during election
cycles, alongside mandatory internal and Ethics Advisory Board review of all public-facing
materials. Funding programmes should consider requiring similar safeguards wherever research
models or proposes changes to voting systems.

Finally, the project's risk register (Deliverable 01.3) rates research integrity and public trust as a
residual medium risk even after mitigation, and names the possibility of unintended ideological
consequences as “a serious concern.” This level of candour should be the norm, not the exception.
Policy programmes funding democratic innovation should reward honest risk reporting rather than
incentivise its minimisation in deliverables.

1. Consider expressive voting mechanisms for participatory processes

Deliverable 2.2°s theoretical analysis identifies the suppression of preference intensity as a structural

weakness of standard voting rules. Quadratic Voting (QV) — in which participants allocate ‘voice credits’

across issues, with the cost of additional votes rising quadratically — allows citizens to signal not just which
option they prefer, but how strongly they prefer it. QV has been trialled in the Colorado state legislature

(2019) and on the Gitcoin public goods platform. EC2’s simulations, once available, will provide evidence

on how QV and other voting rules perform across different population profiles and institutional contexts.

Suggested action: Municipal and regional authorities may wish to consider existing and forthcoming

data — both empirical and from simulations — on the advantages of expressive voting mechanisms
such as Quadratic Voting when designing participatory processes. Authorities interested in piloting

such mechanisms should engage with academic partners to design evaluation frameworks in advance.



2. Explore simulation environments for low-risk policy testing

EC2 is developing a Simulation Visualisation and Replay Environment (SVRE) — a modular, open-source
platform through which policymakers will be able to define synthetic voter populations, configure voting
rules, run scenarios, and compare outcomes through interactive dashboards. This ‘digital twin’ approach is
designed to allow decision-makers to anticipate unintended consequences before live deployment. The
platform is under active development; simulation-results analysis under WP7 begins at M 18.

Suggested action: Public authorities should consider computational social science as an additional
source of evidence for policymaking, offering an indispensable tool for ex ante testing of policy options
and participatory reforms before real-world implementation. Active engagement with the EC2 team is
welcome, and the consortium can provide detailed support for the use, adaptation, and future uptake of
the computational social science tools being developed by the project.

3. Support privacy-conscious approaches to governance research

The research activity behind Deliverable 6.1 demonstrates that LLMs can generate synthetic citizen
populations with realistic profiles, and Deliverable 11.2 — 11.3 document how synthetic data fits within
EC2’s broader GDPR compliance architecture. This approach is intended to reduce reliance on personal
data in policy simulations, not to eliminate all data-protection obligations. EC2 continues to process some
personal and special-category data under explicit consent and appropriate safeguards. EC2’s approach is
also aligned with the Data Governance Act and the Digital Services Act (Article 40 researcher access
provisions), to which consortium partner CSD contributes DSA monitoring expertise through its WP9
participation.

Suggested action: Research funding programmes should promote the development of ethical synthetic
data tools for governance applications. The Commission should ensure that DSA Article 40 researcher
access provisions support computational social science research on democracy. Clear guidelines for
harmonising synthetic data methods with GDPR would benefit the research community.

4. Maintain long-term research investment in quantum-enhanced democratic systems

Deliverable 3.1 provides a proof-of-concept showing that a quantum voting algorithm (Quantum Majority
Rule) can be implemented on real IBM quantum hardware and produces stable outcomes under noise. This
is an early but potentially promising result. Large-scale quantum voting remains a medium-to-long-term
research horizon; the current contribution is to demonstrate technical feasibility and lay groundwork for
frameworks such as Quantum Quadratic Voting (QQV), which will be integrated into EC2’s classical
simulations for large-scale testing in later project phases.



Suggested action: European research programmes should maintain dedicated funding for exploratory
research at the intersection of quantum computation and social science. Early-stage results such as those
in Deliverable 3.1 warrant continued investigation rather than premature scaling.

Current Limitations and What Comes Next

This brief is necessarily constrained by the maturity of the project at M15. The recommendations above are
derived from theoretical and methodological groundwork, not yet from simulation outputs or pilot evidence.
The following limitations should be noted:

*  Simulation analysis (WP7) begins at M18. Deliverables D7.1 (M20) and D7.2 (M24) will provide
the first substantive simulation-based evidence.

» Real-world pilot execution (WP8) begins at M 18, with pilot activities planned in Aarhus, Denmark
and through QuantumBasel in Basel, Switzerland. The pilot execution report (D8.2) is due at M30.

» Stakeholder consultation (Task 9.4) and GDPR harmonisation guidelines (D9.3) will inform the
refinement of policy implications.

* The Final Policy Brief (D9.5) will consolidate findings across simulation, pilot, and stakeholder
evidence. This initial brief should be read as a scoping document, not a concluded assessment.

Analytical Basis

The following EC2 deliverables underpin the analysis in this brief. All are publicly available at
eurocity2.eu.

* Deliverable 2.1 — EC2 Framework Document (2025). Theoretical foundations, Gravitas model,
and use cases.

» Deliverable 2.2 — A Critical Review of Voting Systems: Recovering Subjective Value by Bridging
Classical and Quantum Quadratic Voting (2025).

* Deliverable 3.1 — Implementation and Analysis of Quantum Majority Rules under Noisy
Conditions (2025).

* Deliverable 6.1 — LLM-based Synthetic Population Generation (proof of concept).

* Deliverable 11.1-D11.3 — Ethics and data protection deliverables, including DPIA and data
management framework.
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