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Beyond Technical Compliance: Reframing the Blockchain-GDPR Conflict

The Technical Conflict & Structural Legal
Problem

GDPR's Core Requirements:

Art. 17 (Right to Erasure)
Art. 16 (Rectification)
Art. 5(Data Minimization)

Art. 25(Data Protection by Design)
Blockchain's Architectural Principles:

Immutability
Distributed Replication
Cryptographic Integrity
Decentralization

Result: A structural incompatibility at the

architectural level, not a mere implementation
challenge.

The Gap in Existing Literature

Current scholarship focuses primarily on technical
compliance (cryptographic fixes, architectural
workarounds) and legal formalism (mapping GDPR
roles onto blockchain actors).

What's Missing: A critical analysis of the inequality
produced by the architectural conflict itself and a
recognition of this as a political struggle over
digital rights.

Framework: Sen(1999), Helsper(2021)| Requlation: GDPR Req. 2016/679 | Tech analysis: De Filippi & Wright (2018)

This Paper's Contribution

Theoretical Reframing: Moves the debate from
"How to make blockchain GDPR-compliant?” to

"How does the conflict produce structural
LECELZ

Applies the Capability Approach (Sen, 1999):
Frames the Right to Erasure as a fundamental

capability for human flourishing, which
blockchain's architecture structurally denies,

creating a "capability gap."




A Third-Level Digital Divide: From Access to Capabilities

This research builds upon the evolution of digital divide scholarship to propose a new analytical lens.

First Level: Access Divide

The material gap in infrastructure and connectivity.

Second Level: Skills Divide

The gap in digital literacy and operational competencies.

Third Level: The Capabilities Divide

An inequality of outcomes and opportunities created by architectural constraints that prevent individuals from converting their formal rights into real-world functionings.

(==

[JJ The Novelty: This paper highlights architectural conversion factors as a critical source of inequality. The Blockchain-GDPR conflict is a prime example: the formal right to
erasure (a resource) cannot be converted into the actual capability for social mobility because of the architectural barrier of immutability. Infrastructure design itself can

create "unfreedom" (Sen, 1999).

Sen, A.(1999)| Helsper, E.(2021)| Hargittai, E. (2002)| Van Dijk, J.(2005)



Research Methodology:
Multi-Dimensional Doctrinal Analysis

Our methodology integrates four analytical approaches to construct a comprehensive understanding:

Legal-Doctrinal Analysis Technical Analysis

In-depth examination of GDPR provisions (Art. 4, 5, 15-17, 25) and relevant Scrutiny of blockchain architectures (public vs. permissioned) and

CJEU case law(Google Spain, Schrems ). cryptographic mechanisms.

Normative Theory Comparative Policy

Application of Sen's capability approach, Lessig's "Code as Law," and Winner's Analysis of EDPB Guidelines and different requlatory approaches to

‘politics of artifacts.’ decentralized governance.

The interdisciplinary synthesis of these dimensions leads to the proposed Architectural Justice Framework.

Lessig(1999)| Winner (1980)| Sen (1999)| EDPB Guidelines 02/2025



GDPR's Accountability vs. Blockchain's Dissolution

The GDPR Framework: An Architecture of
Accountability

e Identifiable Liability: The roles of Data Controller (Art.

4('7)) and Processor (Art. 4(8)) are foundational, creating

a clear chain for rights and remedies.

Proactive Protection: Data Protectio

25) mandates that law shapes techno

way around.

n by Design (Art.

oqgy, not the other

Art. 4(7), 25 GDPR | EDPB Guidelines 02/2025 | Finck (2018) EDPL 4(1)

Blockchain's Architectural Challenge

Permissionless systems are designed to dissolve central
authority. Doctrinal attempts to identify a "controller”

among nodes, developers, or miners are shown to be
structurally flawed as none have "effective control”. The

EDPB's position that a controller “‘can almost always be
Identified” is a legal fiction when confronted with the de

factoreality of truly decentralized networks.

The Result: An "Accountability Vacuum"leading to Rights
Without Recourse.




Mechanism 1:

The Digital Pillory - Denial of Rehabilitation

The Legal Capability The Architectural Barrier

The GDPR's Right to Erasure (Art. Blockchain's immutability creates
17), grounded in the Google Spain a permanent, unforgiving digital
case, ensures the capability for archive. Technical "solutions” like

personal autonomy and social chameleon hashes or off-chain

mobility. It is a cornerstone of storage are inadequate, as they

informational justice. reintroduce centralization or
relocate trust, failing to solve the

core problem.

Art. 17 GDPR | Google Spain C-131/12 | Sen (1999)| Winner (1980)

The Inequality Produced

A two-tier system emerges: a
privileged class with amendable
records versus a disadvantaged
class branded with an inescapable
digital scar, denying them second
chances and creating a novel form

of digital disenfranchisement.



Mechanism 2:
The Vanishing Point of Accountability
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GDPR's Requirement The Structural Problem

A legally liable Data Controlleris the Permissionless blockchains resist central
anchor for all remedies, including the authority, leading to a de facto

right to compensation (Art. 82). accountability vacuum in practice, a

challenge acknowledged even in the

EDPB's latest quidelines.

Art. 4(7), 82 GDPR | EDPB Guidelines 02/2025 | Finck (2018) EDPL 4(1)

The Consequence

Rights Without Recourse. Rights become
unenforceable without an identifiable
defendant. This creates a system of
infrastructural power without
accountability, where some citizens can
enforce their rights while others face a

legal void.



Mechanism 3:

The lllusion of Control - Technical
Literacy as Privilege

The Promise The Inequality Produced
Blockchain's public ledger theoretically A two-tier digital citizenship. A
enhances the right of access (Art. 15), technocratic elite translates
promising user sovereignty. transparency into genuine control,

. . while the average citizen is left with a
The Hidden Barrier R .

pervasive “illusion of agency.” Thisis a

True transparency requires a high form of "solutionism" (Morozov, 2013)
degree of technical literacy to that masks deeper structural
interpret cryptographic records and inequalities.

audit smart contracts.

Art. 15 GDPR[Sen(1999)| Helsper(2021) | Morozov (2013)




Towards Architectural Justice:
A Framework for Legal Intervention

Addressing these structural inequalities demands a paradigm shift from technical fixes to a proactive policy agenda for Architectural Justice.

[) Core Principle: Affirming the supremacy of the Rule of Law over the Rule of Code. Democratic law must shape technology from its inception.

&

A legal requirement for erasure (e.qg., via off-

eversible Finality Mandate

chain storage) as a market access

precondition, leveraging the "Brussels Effect".
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Systems

A new institutional safequard to conduct
audits and provide a clear recourse

mechanism.

igital Ombudsman for Decentralized

4

Architectural Justice = Affirming primacy of democratic law over unaccountable code

Lessig(1999) | Winner (1980)| EDPB 02/2025 | Bradford (2020)
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alue-Sensitive Design Standards

Integrating legal/ethical principles into
engineering curricula and international

standards (ISO/CEN).




Conclusion & Contributions

Key Contributions

e Theoretical: Extends the digital divide to a "third-
level” of capabilities.

e Legal: Demonstrates the structural incompatibility
of GDPR and public blockchains.

* Policy: Proposes a concrete "Architectural Justice”
agenda.

Sen(1999)| Helsper(2021)| Zuboff (2019)| Eubanks (2018)

The Final Argument

This research bridges techno-legal analysis and
normative political theory, translating technical
conflicts into fundamental questions of justice and
democratic governance. True digital democracy requires
not just decentralization, but decentralization coupled
with justice, accountability, and a genuine equality of
capabilities for all citizens.
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