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1.2.  Acronyms and Abbreviations

API Application Programming Interface

BAYDIG Bavarian Digital Law (Bayerisches Digitalgesetz)

BBGEGOVG Brandenburg E-Government Act (Act on Electronic Administration in the State of
Brandenburg)

BYTE Bavarian Agency for Digital Affairs (Bayerisches Landesamt fiir Digitalisierung,
Breitband und Vermessung)

CDO Chief Data Officer

CKAN Comprehensive Knowledge Archive Network (open-source data portal platform)

DABB Digital Agency Brandenburg

DCAT-AP Metadata standard for the exchange of open administrative data

DCAT-AP.DE Joint German Metadata Model for the Exchange of Open Administrative Data

DSC Data Protection Cockpit (Datenschutzcockpit)

E-GOV Electronic Government

FAIR Findable, Accessible, Interoperable, Reusable (data quality principles)

GDI-BB Geodata Infrastructure in the State of Brandenburg

GOVDATA Germany's federal open data portal

IDA Identity Data Retrieval (Identitdtsdatenabruf)

IMAGI BBG Interministerial Committee for Geoinformation in the State of Brandenburg

ISO International Organization for Standardization

IT Information Technology

LGB Brandenburg State Office for Surveying and Geobasis Information
(Landesvermessung und Geobasisinformation Brandenburg)

LOD Linked Open Data

MIK Ministry of the Interior and Local Government (Brandenburg)

NOOTS National Once-Only Technical System




oDIS

0zG
PIVEAU

REST API

TFM

THAVEL

THURTG

TLRZ

TMDI

TMIK

TTP
XOv

X-ROAD
ZIT-BB

Open Data Informationsstelle (Berlin's Open Data Information Office)

Online Access Act (Onlinezugangsgesetz)
Open-source data portal platform

Representational State Transfer Application Programming Interface

Thuringian Ministry of Finance (Thiringer Finanzministerium)

Thuringian Application Management System for Administrative Services

Thuringian Transparency Act (Thiringer Transparenzgesetz)

Thuringian State Computing Center (Thiringer Landesrechenzentrum)

Thuringian Ministry for Digital Affairs (Thiringer Ministerium fir Digitalisierung
und Infrastruktur)

Thuringian Ministry for the Interior and Local Government

Thuringian Transparency Portal

XML in Public Administration (XML in der 6ffentlichen Verwaltung) - German
standard for data exchange

Data exchange layer technology (originally from Estonia)

Brandenburg IT Service Provider



2.Executive Summary

Thuringia has made meaningful progress in building the legal and strategic foundations for open data
governance. The state has enacted a Transparency Act (ThirTG) and an E-Government Act (ThirEGovG),
both updated in 2024, and has developed ambitious digital strategies including the Smart State strategy
and comprehensive frameworks for register modernization and government-wide data exchange. This
paper examines how Thuringia can build on these foundations to become a fully operational data-sharing
state, aligned with EU and federal requirements, and where the most significant opportunities for

advancement lie.

The 2024 Open Data Ranking Deutschland gives the state an overall score of 18 percent, with particular
weaknesses in legal entitlement to open data, data reality, and institutional capacity. The Thuringian
Transparency Portal, while fulfilling its original mandate, does not yet support the technical capabilities
required for connection to GovData, Germany's central open government portal. This connection is not
merely a technical aspiration; it is a legal obligation under ThirTG §7(3), and closing it is the most
immediate priority the state faces. The broader challenge is one of transition: from a framework that
establishes what should happen, to an operational ecosystem in which data is published systematically

and in formats that federal and European systems can use.

The paper examines this challenge across strategic, regulatory, and technical dimensions, drawing on
comparative analysis of Brandenburg, Berlin, and Bavaria, with additional reference to Schleswig-
Holstein's governance experience, as well as expert interviews with practitioners from leading state digital
agencies and civil society organizations. Strategically, Thuringia's strategic documents demonstrate a
strong and well-developed vision, with detailed frameworks for register modernization and government-
wide data exchange already in place. The central challenge is that these frameworks are not yet supported
by measurable performance indicators, clear institutional accountability, or the cross-ministerial
coordination needed to translate strategy into delivery. Regulatorily, the existing ThiirTG and ThirEGovG
provide a solid procedural base but do not yet establish explicit open data entitlements, mandatory
machine-readable publication requirements, or enforceable proactive publication obligations.
Strengthening these instruments would consolidate the progress already made and reduce legal

uncertainty for publishing authorities. Technically, the current Transparency Portal lacks the machine



interface capabilities required for federal and European integration, and replacing it with a standards-

compliant platform is the single most consequential near-term decision Thuringia faces in this space.

The recommendations are sequenced to address the most urgent needs first before scaling toward more
advanced capabilities. The immediate priority is procuring a standards-compliant portal replacement and
enforcing interoperability requirements as mandatory criteria in all IT procurement decisions, supported
by a cross-ministerial delivery unit with direct ministerial authority. On the regulatory side, the paper
recommends a two-track approach. In the near term, the focus should be on making existing law work
more effectively by clarifying which data must be proactively published under the ThiirTG, establishing
clear institutional responsibility for existing obligations, and introducing mandatory public reporting on
compliance progress. These measures activate what is already on the books without requiring new
legislation. In parallel, a longer term regulatory reform track should build from voluntary alignment with
existing federal frameworks toward binding state-level legislation that formalizes high-value dataset
obligations and establishes statutory power to mandate technical standards, sequenced to match the
state's growing institutional and technical capacity. Governance should be strengthened through a
dedicated Open Data Coordination Center with cross-ministerial authority, formally appointed Data
Officers, and an enforceable data quality framework. Longer-term, the agenda involves building staff
capacity through a data laboratory, operationalizing the once-only principle, and fully embedding open

data publication as a statutory obligation across the state administration.

Thuringia is not starting from scratch. The legal frameworks, strategic vision, and technical architecture
for a modern open data ecosystem are substantially in place. The opportunity now is to operationalize
them, connecting existing commitments to working infrastructure, measurable outcomes, and the

institutional coordination needed to sustain delivery over time.



3.Introduction and Background

The accelerating pace of digital transformation has positioned Open Data as a cornerstone of evidence-
based policymaking and democratic governance. The European Union’s Directive (EU) 2019/1024 on Open
Data and the reuse of public sector information defines Open Data as information that can be freely used,
re-used, and shared by anyone for any purpose (European Union, 2019). This directive establishes
expectations that public sector agencies will proactively enable data access while ensuring compliance

with privacy, security, and ethical standards.

While Germany has made substantial progress in digital transformation, Open Data adoption is at various
stages of development across its sixteen federal states (Engler, 2022). This reflects varying approaches to
legal frameworks, technical interoperability between data systems, and varying institutional capacities
across agencies. Some German states have integrated Open Data into comprehensive transparency
frameworks supported by robust technical infrastructure. Others address it through ad hoc initiatives

rather than systematic policy frameworks.

Thuringia is advancing its open data landscape development. The 2024 Open Data Ranking Deutschland,
conducted by the Open Knowledge Foundation Germany, highlights areas requiring attention in
Thuringia’s Open Data implementation. With an overall score of 18 percent, Thuringia ranks among the
lowest performing German states as shown in Figure 1. The state scored zero percent in three critical
categories: legal entitlement to Open Data, data reality, and institutional capacity. This however presents
the state with a significant opportunity for advancement in national rankings. In areas where Thuringia
has made some progress, such as the legal framework (47 percent) and the data portal (20 percent),

performance indicates areas for continued development for effective Open Data governance.



Figure 1: Open Data Performance of Thuringia in National Context
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Source: Open Data Ranking Germany https://opendataranking.de/

According to the Open Knowledge Foundation Germany (2024), Thuringia has opportunities to enhance
its infrastructure in its open data implementation. As of January 2025, Thuringia had not contributed
datasets to GovData, Germany's central open government data portal, with no updates to existing
datasets or creation of new ones recorded in 2024. The state had not yet published high-value datasets,
data in linked data formats, or data under open licenses. The Thuringian Transparency Portal would
benefit from enhanced technical capabilities, including application programming interfaces (APIs),
SPARQL endpoints for linked data queries, and automated mechanisms for data provision (Ministry of

Finance, 2024).

Building on existing legal foundations, there are opportunities to strengthen infrastructure capabilities
and strategic commitments. Thuringia has both a Transparency Act (Thiringer Transparenzgesetz,
ThirTG) adopted in 2019 and revised in 2024, and an E-Government Act (Thiringer E-Government-Gesetz,

ThirEGovG) adopted in 2018 and updated in 2024. These laws establish basic transparency principles,



require certain information to be published, and stipulate that data should be made available in open and
machine-readable formats. However, opportunities exist to establish explicit legal entitlements to Open
Data, expand institutional coverage, and introduce proactive publication mandates through automated

interfaces.

Thuringia’s digital strategies acknowledge Open Data’s importance without providing clear
implementation pathways. The Smart State digital strategy positions Open Data as part of a broader vision
for digital transformation but would benefit from greater specificity regarding governance structures,
technical architectures, or resource allocations. The eGovernment and IT Strategy 2025 mentions data
sharing and transparency but focuses primarily on internal administrative digitalization. The 2024 Action
Plan for the Implementation of the eGovernment and IT Strategy addresses infrastructure modernization
and service digitalization but identifies Open Data portal development connection to federal data

infrastructures as an area for future focus.

EU’s implementing regulation on high-value datasets entered into force on June 9, 2024, mandating that
these datasets be provided free of charge, in machine-readable formats, via APIs, and with minimal legal
restrictions. The Data Governance Act (Regulation EU 2022/868) establishes new mechanisms for secure
reuse of protected data. At the federal level, Germany’s Data Use Act (Datennutzungsgesetz, DNG) serves
as the central implementation framework for the EU Open Data Directive. While the DNG primarily
addresses federal administration, its technical standards and publication obligations create expectations

for comparable state-level action and establish de facto requirements for interoperability.

Several German states have developed comprehensive Open Data frameworks in response to these
requirements. Brandenburg has adopted an Open Data strategy with concrete timelines and resource
commitments. Schleswig-Holstein and Bavaria operate mature open data portals with hundreds of
datasets and automated harvesting from source systems. These examples demonstrate that effective
Open Data implementation is achievable within Germany’s federal system for states with comparable

institutional structures to Thuringia.

Successful implementation in peer states reveals that becoming a data sharing state requires
transformation across three interconnected dimensions. The strategic dimension involves performance
management systems, and organizational cultures. The regulatory dimension encompasses detailed

implementing regulations, clear institutional responsibilities, and enforcement mechanisms. The technical



dimension requires establishing metadata governance, implementing automated harvesting, ensuring

data quality, and maintaining interoperability with federal and European systems.

For Thuringia, the imperative to advance Open Data capabilities extends beyond regulatory compliance.
The state’s economic structure, characterized by small and medium-sized enterprises and research
institutions, would benefit from improved access to public sector information. In a federal system where
states compete for investment and talent, leadership in digital governance can enhance reputation and

attractiveness.
3.1. Scope of Policy Paper

This policy paper provides recommendations for how Thuringia can advance toward becoming a data
sharing state in alignment with EU Directive 2019/1024, German federal frameworks, and best practices
of other German states. The analysis examines Thuringia’s Open Data ecosystem through three lenses.
The strategic analysis assesses how Thuringia has positioned Open Data within its digitalization agenda
and compares this to approaches taken by leading German states. The regulatory analysis explores legal
frameworks at EU, federal, and state levels, identifying gaps in current legislation and examining how
other states have addressed similar challenges. The technical analysis evaluates infrastructure options,
data standards, and platform capabilities required to ensure published data is interoperable, machine-

readable and discoverable.

The recommendations are grounded in Thuringia’s institutional context and administrative culture while
addressing the substantial gap between current state and desired outcomes. They recognize that
Thuringia requires fundamental capacity building as well as incremental improvement. They account for
the need for coordinated action across legal, administrative, and technological domains. Finally, they
acknowledge that transformation of this magnitude requires sequenced implementation with clear

milestones, accountability mechanisms, and sustained political commitment.
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4.Methodological Approach

This policy paper uses a qualitative mixed-method design to analyze Thuringia's open data landscape and
develop actionable recommendations. The research makes use of systematic analysis of legal and
technical documents in addition to expert interviews to evaluate the governance structures and

infrastructure choices shaping the future of open data in Germany .

4.1. Comparative Case Study

The main purpose of comparative case studies, which is the primary methodological approach of this
research, is to systematically link EU directives, Federal laws, state plans and guidelines, and technical

specifications, allowing an up-to-date comparison between Thuringia and other such regions.

Case Selection: Bavaria, Brandenburg, Berlin, and Schleswig-Holstein were chosen for the study. We used
a purposive sampling technique to capture diverse legal models and set benchmarks suitable for the

context of Thuringia.

Analytical Framework: Each state was treated as a unique case. A strategic analysis is favored for a broad
overview, while concrete technical and operational sections focus on the unique and most pertinent
cases, like a direct comparison between Schleswig-Holstein and Bavaria, to underline the diversity of

design alternatives at the disposal of Thuringia.

Gap Analysis: The analysis uses various sources to identify and point out the areas where Thuringia does
not comply with federal requirements. The identified gaps were evaluated against mandatory federal
compliance standards and metadata requirements to guarantee future interoperability with national and

European data spaces.
4.2. Semi-Structured Expert Interviews

A series of semi-structured in-person and online interviews with open data experts from specialized
digital competence centers and intermediary agencies was conducted to assess the validity of findings
supported by the document analysis.The in person interviews took place on 9th January 2026 in Berlin

while the online meetings took place on 8th January 2026 and 12th January 2026.
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Objective: These interviews provided valuable insights into the softer aspects of implementation, such as
the culture of administration, personnel constraints, and the practical role of the intermediary bodies in
supporting government open data strategies. Table 1 provides details on the experts interviewed as well

as their affiliations:

Table 1: Experts engaged across in-person and online meetings

Name Affiliation ‘ Mode
Max Eckert Open Data Informationsstelle Berlin (ODIS Berlin) In-Person
Dénes Jager Open Knowledge Foundation Deutschland In-Person
Olaf Neumann DigitalAgentur Brandenburg Online
Beatrix Unger DigitalAgentur Brandenburg Online
Luis MoRburger | Former team member - Bayerische Agentur fir Digitales (byte) | Online

These conversations provided practical insights into implementation challenges, operational
considerations, and lessons learned from existing state-level initiatives. All findings are based exclusively
on secondary sources and publicly available legal, policy, and technical documents, with expert input

serving to validate and add context to what we found in the documents.
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5.Analysis of Thuringia’s Open Data landscape

5.1. Strategic Analysis

5.1.1. Theme identification through analysis of EU and National strategic documents
To establish a clear analytical lens, several EU-level and federal strategic documents on open data were
reviewed. The most relevant ones, as presented in Figure 2, were synthesized. Overall, the documents
converge in recognizing open data as an important reform area for transparency, innovation, and

economic growth.

Figure 2: Mapping of Strategically relevant documents

EU Directive on
Open data
(2019/1024)

Federal Open Data Federal Data
Strategy 2021 Strategy 2021

Digital Strategy
“Smart State”
OPEN
Sy IO o ] GOVERNMENT Brandenburg ODS (Il Digital Plan Bayern Berlin ODS
e ! uringia THURINGIA
Action plan 2024

Source: Project group’s own illustration based on document analysis

At the same time, there is divergence in how open data is framed. For example, at the EU level, open data
is primarily framed as a market-enabling and harmonisation instrument, with a focus on minimum
common rules for data reuse, interoperability, and the functioning of the Digital Single Market (European
Union, 2019). The EU framework emphasises principles such as “open by default,” standardised licensing,
pricing rules, and cross-border interoperability, while it provides limited guidance on internal
administrative reform. Key concepts such as the once-only principle or administrative capacity building

receive little or no attention.

In contrast, federal-level strategies frame open data as an important instrument of public administration

modernisation and governance reform. They link open data closely to internal data sharing, register

13



modernisation, cultural change within public administration, and data-based decision-making. These
strategies place stronger emphasis on operational mechanisms such as metadata infrastructures, data
inventories, competence centres, and new governance roles, which are directly relevant for

implementation at State level.

Since the EU framework mainly sets minimum standards and federal strategies are more directly
applicable, the analysis focuses primarily on federal priorities for Thuringia (European Union, 2019;

Thuringian Cabinet, 2025). The EU framework serves as a normative and legal reference.

The EU Open Data Directive (EU) 2019/1024, the Federal Open Data Strategy, and the Federal Data
Strategy were selected as the primary sources, as they contain the most relevant policy guidance on open

data at the European and federal levels.

Based on a comparative reading of these documents, eight thematic themes were identified as
particularly relevant for Thuringia and guide the analysis below. The themes emerged through a
flexible/interpretive thematic analysis of recurring policy priorities rather than a strictly formal content

analysis.

i.  The Once-Only Principle or Modernization of Registers
ii. Intra-Government Data Sharing

iii. Interoperability and Standards

iv.  Transparency Infrastructure and Mechanisms

v.  Capacity Building

vi. Governance Structure

vii. Data Quality

viii. Legal Framework and Data Protection Safeguards
i.  The Once-Only Principle or Modernization of Registers

A central theme across the strategies is the “once-only” principle, which aims to reduce administrative
burden by ensuring that individuals and businesses provide information to public authorities only once
(The Federal Government, 2021a). Strategic documents frame this principle not merely as an efficiency

measure, but as a structural reform enabled by systematic data reuse within public administration.

14



The documents emphasize that implementing the once-only principle requires modernized registers,
comprehensive metadata infrastructures, and cross-register identification mechanisms. A recurring
priority is the creation of interoperable metadata platforms that allow administrations to identify what
data exists, who maintains it, and under what conditions it can be reused. These metadata systems are
explicitly positioned as a prerequisite for reducing redundancies, enabling cross-agency data reuse, and
increasing user acceptance of digital public services, particularly through transparency tools such as data

exchange “cockpits” for citizens.

iii. Intra-Government Data Sharing

Closely linked to the once-only principle is a strong emphasis on intra-government data sharing. Federal
Data Strategy recognises the existence of several data infrastructures each with its own standards have

led to fragmentation, limiting the effective reuse of data that is already collected.

National strategies highlight the need for shared internal data pools, virtual platforms where federal
authorities can compile, exchange, and reuse data in standardized formats for data-driven policymaking.
Transparency over “who holds what data” is framed as a governance challenge, addressed through data

inventories, register modernisation, and data atlases that map administrative data holdings

While EU documents focus more strongly on re-use by external actors, they appear to implicitly assume

robust internal data-sharing capacities as a precondition for effective publication and reuse.

iiii. Interoperability and Standards

Interoperability emerges as one of the most consistently emphasized themes across all documents. Open
data is repeatedly framed as unusable without common standards, shared formats, and harmonized

metadata.

Both EU and Federal strategies stress the importance of machine-readable formats, open standards, and
internationally recognized metadata schemes, particularly DCAT-AP and its national adaptations. APIs are
highlighted as critical technical enablers, especially for dynamic and high-value datasets that must be
accessed in real time. The EU documents go further in explicitly linking interoperability to the functioning
of the Digital Single Market and cross-border services, warning that diverging national rules and formats

significantly hinder reuse and innovation.
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National strategies complement this by emphasizing open-source tools, linked data, shared cloud
infrastructures, and interoperability as enablers of data sovereignty and digital autonomy, rather than

mere technical choices.

iv.  Transparency Infrastructure and Mechanisms

Transparency is framed not only as an outcome of open data, but as something that requires dedicated
infrastructures and mechanisms. Strategic documents consistently underline that transparency does not

emerge automatically from publication; it must be actively designed.

Concrete mechanisms include central metadata portals, national open data platforms, dashboards, and

real-time data visualizations that support evidence-based decision-making.

The EU Directive stresses that conditions for data reuse, licensing, charging, and withdrawal of datasets
must be publicly disclosed, and that decisions to stop publishing or updating datasets should themselves

be transparent.

V. Capacity Building

Beyond technical and legal measures, both documents strongly emphasize the need for cultural and
institutional change within public administration. Open data is framed as a shift in administrative mindset,

moving from data ownership to data stewardship.

Vi. Governance Structure

National strategies explicitly call for the institutionalisation of an open data culture, supported by capacity
building, training, and the creation of new roles such as Chief Data Officers and open data coordinators.
Competence centres, internal data labs, and skills mapping exercises are presented as mechanisms to

embed data-driven practices across administrations.

The Federal Open Data Strategy highlights awareness raising, engagement with journalists, SMEs, civil
society, and researchers, and the development of innovation ecosystems around open data. Governance
principles such as fairness, non-discrimination, and avoidance of exclusive arrangements are repeatedly

emphasized as safeguards against capture and misuse.
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vii. Data Quality

Data quality is treated as a core enabling condition. The FAIR principles (Findable, Accessible,
Interoperable, Reusable) are repeatedly referenced as the guiding framework for sustainable data
management, particularly for research data and high-value datasets. National strategies underline the
need for inventories and data quality assessments before standardisation, while EU Directory emphasize

appropriate granularity, reliable update cycles, and predictable availability, especially for dynamic data.
viii. Legal Framework and Data Protection Safeguards

Finally, all documents converge on the importance of a clear, enabling, and trustworthy legal framework.

EU Directive frames open data within the principle of “as open as possible, as closed as necessary.”

Both national and EU strategies stress that open data must respect data protection, confidentiality, and
national security. At the same time, national strategies highlight the need for more standardized
interpretations of data protection law, as well as technical and organisational safeguards such as
anonymisation, pseudonymisation, and personal data management systems, as legal fragmentation and
inconsistent interpretation of data protection rules are key barriers to data reuse. Building on this,
practitioners also highlight the practical challenges arising from the interpretation of data protection
rules. In interviews with Dénes Jager from Open Knowledge Foundation Deutschland e.V. and Max Bruno
Eckertfrom Open Data Informationsstelle Berlin — ODIS, both experts emphasized the difficulty of
interpreting and applying the General Data Protection Regulation in practice. They noted that legal
disputes related to data protection can take considerable time to be resolved in courts, and similar cases
may result in different interpretations across jurisdictions. This legal uncertainty creates additional risks
and administrative burdens for public authorities, which may become more cautious in releasing data. As
a result, inconsistent interpretation of data protection rules does not only affect compliance but can also

act as a significant barrier to open data initiatives and data reuse.

Overall, the strategic documents present open data not as a standalone policy, but as a systemic
transformation agenda requiring aligned legal frameworks, interoperable infrastructures, institutional
reform, and cultural change. The strategies of both EU and Federal levels open data is increasingly

understood as core public infrastructure for modern, transparent, and data-driven government.
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5.1.2. Comparative Analysis of Open Data Strategies Across Four German States

This comparative analysis examines how Brandenburg, Berlin, Bavaria, and Thuringia approach eight
strategic themes in their open data and e-government programs. The comparison is based on documented
strategies, operational systems, and verification through direct consultation with experts in each state's
open data institutions. The three comparative states were selected for specific strategic reasons.
Brandenburg provides an eastern German context with similar post-reunification challenges. Berlin
demonstrates a city-state governance model with strong regulatory frameworks. Bavaria represents a
larger, more resourced state with mature digital infrastructure. These states were also selected because
experts in their open data institutions were available for direct consultation, ensuring assessments reflect

actual implementation rather than strategic documentation alone.

The analysis examines eight themes, revealing that each state demonstrates different priorities and
implementation stages. No single state excels across all themes. Some themes show convergence,
particularly around transparency infrastructure and federal standards adoption. Others reveal divergent
strategies in once-only principles, governance structures, and capacity building. Importantly, Thuringia
scores relatively highly, reflecting strong potential in open data. This result is largely driven by the
adoption of a comprehensive Smart State Strategy that is still in its early implementation phase. This
comparison shows that states pursue different pathways to digital governance goals, with each approach

representing valid strategic choices shaped by distinct contexts.

Rating Framework: The assessment uses a four-level framework to evaluate each state's approach to the
eight themes. Strong indicates both a comprehensive strategic plan and operational implementation with
working systems. Moderate reflects a strategic plan or policy commitment without full operational
deployment. Weak represents minimal strategic attention or frameworks with limited detail. Absent
indicates the theme is not addressed in available strategic documentation. These ratings are based on
documented strategies, operational systems, and verification through direct consultation with experts in

each state's open data institutions.
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Figure 3: Summary of Comparative assessment

Strategic Theme Brandenburg Berlin EVETE] Thuringia

Once-Only Principle

Intra-Government Data
Sharing

Transparency

Interoperability &
Standards

Governance Structure

Data Quality

Capacity Building

Legal Framework

. Strong . Moderate . Weak . Absent

Source: Project Group’s own illustration

The following analysis examines each theme, showing the range of approaches and how each state

positions itself within the broader German digital governance landscape.
i.  Once-Only Principle

The once-only principle shows the greatest divergence among the four states. Brandenburg does not
address it, focusing on external open data publication. Berlin mentions the concept without detailed
implementation frameworks. Bavaria actively participates in federal register modernization as a co-lead

state, pursuing once-only through national collaboration.
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Thuringia has developed a comprehensive technical approach based on Estonia's X-Road architecture,
branded as Thuringia Road. This would enable automated data exchange between authorities, eliminating
citizen re-submission of information. The strategy encompasses register modernization for 51 register

types and NOOTS integration. Implementation timelines extend through 2028.

This theme demonstrates different strategic choices: external transparency (Brandenburg), regulatory
frameworks (Berlin), federal cooperation (Bavaria), and independent technical infrastructure (Thuringia),

reflecting different governance contexts and resource priorities.
iii. Intra-Government Data Sharing

States show varying emphasis on internal data sharing infrastructure. Brandenburg's strategy focuses
primarily on external publication with limited discussion of intra-government exchange. Berlin plans a
data hub with cloud storage for internal coordination, though implementation timelines remain unclear.
Bavaria operates established internal sharing through Bayerische Agentur fir Digitales (byte), which
coordinates exchange across ministries, supported by functional geodata infrastructure operational since

2003.

Thuringia has designed the Thuringia Stack, a government-as-a-platform architecture integrating

standardized applications, centralized OpenDesk management, and X-Road based secure exchange

channels. This framework would enable | x-Roadis an open-source solution that has been in development for more than
. L . 25 years and was designed specifically for legally compliant and secure data
sharing across state administration and exchange within public administration and beyond, with companies and the
. . healthcare industry. It is now used in more than 20 countries on five
municipalities. ~ Strategic documents continents. These include digital pioneers such as Estonia. In Germany,
Schleswig-Holstein is currently setting up an X-Road.

Since Thuringia differs significantly from Nordic digital pioneers due to its
decentralized federal administrative structure, Thuringian adaptation of X-
Road (‘Thuringia Road’) will include additional measures to establish
preconditions required for automated data exchange and to embed X-Road
within Germany’s federal IT landscape (‘Smart State’ digital strategy for
Thuringia, 2025).

describe infrastructure for future data
exchange, indicating ongoing

implementation at various stages.

Internal data sharing shows states at
different stages with different priorities, reflecting choices about whether digital transformation should
emphasize external transparency (Brandenburg), planned coordination (Berlin), operational mechanisms

(Bavaria), or comprehensive platform architecture (Thuringia).
iii.  Transparency Infrastructure and Mechanisms

Transparency infrastructure shows greater consensus, with all states operating open data portals with

varying capabilities. Brandenburg operates DatenAdler with automated metadata transfer and open-by-
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default implementation. Berlin's Open Data Regulation 2021 creates a legal framework requiring API
connections, with the state targeting the integration of over 300 specialist procedures to its open data
portal. Bavaria maintains open.bydata with standardized metadata and functional GovData

interoperability.

Thuringia operates the Thuringian Transparency Portal under ThirTG. The Action Plan 2024 identifies the
need to replace the current platform with either CKAN or PIVEAU, both proven open-source solutions.
This replacement would enable required GovData portal connection under ThirTG Section 7(3) and

support enhanced publication capabilities including REST API functionality.

All four states demonstrate commitment to transparency through dedicated portals, though technical
maturity and legal frameworks vary, reflecting different stages in platform modernization cycles and

ongoing digital transformation processes.

iv. Interoperability and Standards

Technical standards show strong alignment with federal frameworks, though with variation in ambition.
All leading open data states mandate DCAT-AP.de and prioritizes open standards over proprietary

formats. Berlin pursues advanced interoperability through Linked Open Data and FAIR principles, aiming

for the 5-star open data model.
The 5-star model is a deployment scheme suggested by Sir Tim Berners-Lee

for Linked Open Data, starting at one star with data getting more stars when Bavaria establishes standardized
proprietary formats are removed and links are added.
e 1-Star (Open License): Data is available on the web under an open metadata through centralized byte

license (e.g., via the Berlin Open Data Portal.
e 2-Star (Machine-Readable): Data is provided in structured formats like coordination.
Excel instead of image scans.
e 3-Star (Non-Proprietary): Data is released in open formats such as

CsV. Thuringia has  committed to
e 4-Star (URI Usage): Data uses W3C open standards (RDF, SPARQL) to . . .
identify items, enabling unique identification (URIs). comprehensive standards including

'''''''''''''''''''''''''''''' DCAT-AP.de. The strategy addresses

to provide context, enabling complex analysis and interoperability

interoperable data infrastructure
with federal and open data standards. X-Road architecture supports interoperability through standardized

exchange protocols proven across 20+ countries.

Interoperability shows consensus on federal standards adoption, particularly DCAT-AP.de, with variation

in technical ambition from basic compliance to advanced Linked Open Data implementation.
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V. Governance Structure

Governance approaches reflect different organizational philosophies. Brandenburg plans an Information
and Advisory Center with open data officers in each authority. Berlin has operationalized specialized
coordination through ODIS, providing guidance and training, with Senate Chancellery leadership. Bavaria

coordinates through byte, integrating open data into broader digital transformation governance.

Thuringia's framework includes planned Chief Data Officers for each division, creating distributed
accountability. Multi-stakeholder advisory structures include the Digital Advisory Board with IT industry,
academia, and civil society representatives, plus Municipal Advisory Councils. Coordination operates

through TMDI, TLRZ, and Digitalagentur Thiiringen GmbH.

Governance models vary from centralized specialized units (Berlin operational, Brandenburg planned) to
distributed coordination through existing agencies (Bavaria, Thuringia), reflecting different administrative

traditions and philosophies about whether open data requires dedicated structures.
Vi. Data Quality

Quality frameworks show considerable variation. Brandenburg combines Sunlight Foundation principles,

the 5-star model, G8 Charter principles, and seven
The G8 Open Data Charter establishes five core

state-specific criteria covering completeness, principles to promote transparency, accountability,
and innovation through open data: (1) Open Data by
Default, (2) Quality and Quantity, (3) Usable by All,
emphasizes FAIR principles tied to the 5-star (4) Releasing Data for Improved Governance, and (5)

Releasing Data for Innovation. These principles
model and Linked Open Data. Bavaria focuses on encourage governments to release data proactively,

timeliness, and machine interpretability. Berlin

in reusable formats, to drive economic growth and

long-term usability, standardized metadata, and ) -
public accountability.

machine-readable formats through byte guidance.

Thuringia's strategic documents commit to publishing high-quality data with plans to specify standards
for formats, availability, and machine readability. The E-Government Strategy mentions quality-assured

publication integrated into workflows.

Quality approaches range from highly formalized multi-criteria frameworks to integrated quality

assurance, reflecting different emphases on standardization versus operational flexibility.

vii.  Capacity Building
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Capacity building strategies show diverse delivery models. Brandenburg develops comprehensive
curriculum modules for different audiences delivered through LGB and ZIT-BB. Berlin provides embedded
support through ODIS with workshops and ongoing advisory services. Bavaria provides regular workshops

through byte integrated into broader digital transformation support.

Thuringia plans to establish a data and experimentation laboratory by 2026, offering hands-on learning,
technology testing, and pilot projects. The facility would provide infrastructure for experimenting with
data science, Al, and machine learning in administrative contexts, emphasizing learning-by-doing and

collaborative skill development.

Capacity building reflects different pedagogical philosophies: formal curriculum training (Brandenburg),
embedded advisory support (Berlin, Bavaria), and experimental learning environments (Thuringia),

varying from immediate operational training to longer-term institutional development.

viii. Legal Framework and Data Protection Safeguards

Legal frameworks demonstrate varying codification approaches. Brandenburg operates under BbgEGovG
with open data elements, with the strategy proposing dedicated open data regulation. Berlin has enacted
detailed frameworks through its E-Government Act (2016) and Open Data Regulation (2021), providing
specific technical requirements and accountability mechanisms. Bavaria addresses open data through
Article 14 of BayDiG, establishing framework provisions with details delegated to subsequent

implementation.

Thuringia employs a three-tier framework: ThiurTG provides legal mandate, Smart State and E-
Government Strategies establish vision and direction, and annual Action Plans specify implementation

measures with timelines and responsible authorities.

Legal frameworks range from dedicated regulations with detailed specifications to integrated digital laws
to multi-document frameworks combining legislation, strategy, and operational planning, reflecting

different legislative traditions and implementation strategies.

Synthesis of Comparative analysis

The comparative analysis reveals significant diversity in how German states approach digital governance
and open data. No consensus model emerges - each state makes strategic choices based on governance

context, resource availability, political priorities, administrative traditions, and demographic
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characteristics. Some themes show convergence, particularly in adopting federal standards like DCAT-
AP.de and operating transparency portals with connections to GovData. Others show divergence,
especially in once-only principle approaches, where states range from non-pursuit to federal cooperation
to independent technical infrastructure development, and in governance structures, where models vary
from centralized specialized units to distributed coordination through existing agencies. Capacity building
strategies similarly range from formal curriculum development to embedded advisory support to

experimental learning laboratories.

Each state demonstrates a distinct strategic profile reflecting different pathways to digital transformation
goals. Brandenburg excels in external transparency and quality frameworks, having developed the most
comprehensive quality criteria combining multiple international standards and systematic capacity
building curriculum delivered through established state institutions. Berlin leads in regulatory innovation
and technical advancement, with dedicated open data regulation providing binding obligations and
pursuit of Linked Open Data and FAIR principles pushing toward the highest levels of the 5-star data
quality model. Bavaria maintains balanced operational delivery through established coordination via byte,
demonstrating mature internal data sharing infrastructure and consistent quality standards across
decentralized publication environments. Thuringia pursues innovative technical architecture with
comprehensive strategic planning, particularly evident in the Thuringia Road concept based on proven X-
Road technology deployed across 20+ countries and the government-as-a-platform vision embodied in

the Thuringia Stack framework.

For Thuringia, a consistent pattern emerges across multiple themes: the state has developed some of the
most sophisticated strategic frameworks and innovative technical designs among the four states analysed,
but it is early to assess operational deployment of these systems yet. The following section examines this
implementation gap in detail, analyzing eight areas where Thuringia's strategic commitments have not

yet translated into working infrastructure or operational frameworks.

5.1.3.  Thuringia's Strategic Opportunities: Areas for Development

Thuringia has developed sophisticated e-government strategies, including the Thuringia Road concept
based on Estonia's X-Road architecture. However, comparative analysis as of January 2026 reveals
significant gaps between strategic planning and operational deployment. Based on available
documentation, flagship initiatives planned for 2024-2025 completion have not reached operational

status.
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This section examines eight areas where Thuringia has opportunities for improvement, using comparative
analysis with Brandenburg, Berlin, and Bavaria. Table 2 then provides a prioritisation matrix for the gaps

identified.
i.  Once-Only Principle: Advancing from Vision to Implementation

Thuringia's Thuringia Road represents a good foundation for once-only design among analyzed states.
Planning documents establish a forward-looking roadmap, with implementation timelines extending to
2025-2028. The next phase involves operationalizing register connections, identity data retrieval systems,
and X-Road nodes to realize the once-only principle. Thuringia demonstrates a strong architectural design

approach, which could be further strengthened through the expansion of its operational infrastructure.
iii. Intra-Government Data Sharing: Transitioning Architecture to Operations

The Thuringia Stack demonstrates innovative government-as-a-platform architecture. However, strategic
documents describe infrastructure "through which future data will be exchanged," indicating planned
rather than operational status. X-Road node deployment and specialist system integration represent
current implementation priorities planned by Thuringia. Thuringia has established a strong architectural

foundation, with operationalization as the next step.
iii.  Transparency Infrastructure and Mechanisms: Modernizing Technical Infrastructure

The Action Plan 2024 identifies the need to replace the Thuringian Transparency Portal with a more
capable platform. Addressing this technical upgrade is necessary to fully meet Section 7(3) Transparency
Act requirements. Thuringia has identified the need to upgrade its infrastructure as essential for meeting

federal integration requirements.
iv. Interoperability and Standards: From Commitment to Implementation

Thuringia has formally committed to comprehensive interoperability standards, including DCAT-AP.de and
X-Road protocols. Adding REST API access to the transparency platform would enable practical realization
of these commitments. This will result in enhancing discoverability of state-level datasets through federal
infrastructure. Thuringia’s framework demonstrates a strong strategic orientation toward

interoperability, with technical implementation as the logical next step.

v.  Governance Structure: Operationalizing Planned Frameworks
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Strategic documents describe Chief Data Officers, multi-stakeholder advisory boards, and coordination
structures. However, these appear to remain in planning stages. Establishing a dedicated open data
coordination center, similar to Brandenburg's planned Information and Advisory Center or Berlin's
operational ODIS, would strengthen implementation capacity. Thuringia therefore has the opportunity to

strengthen governance by establishing clear coordination mechanisms and accountability structures.
Vi. Data Quality: Opportunity to Establish Quality Standards

Thuringia is yet to establish explicit quality criteria for open data. Strategic documents mention "quality-
assured" publication but without defined criteria or enforcement. Brandenburg operates Sunlight
Foundation criteria, 5-star model, and G8 principles. Berlin implements FAIR principles and Linked Open
Data standards. Bavaria requires standardized metadata and machine-readable formats. Thuringia

establishing quality frameworks would support consistent publication and enhanced user confidence.
vii.  Capacity Building: Targeting Trainings

The Action Plan 2024 includes a general digital skills training initiative ("Competence Turbo,") covering
broad topics like data literacy and Al, this however does not provide the specialized open data publication
skills required for legal compliance and operational delivery. Strengthening staff capacity through

targeted training would support successful implementation.
viii. Legal Framework and Data Protection Safeguards: Strengthening Enforcement Mechanisms

Thuringia's framework, combining the Transparency Act, strategic documents, and action plans provides
a comprehensive foundation on paper. However, as noted in the Action Plan 2024 and confirmed by the
Open Data Ranking, Thuringia has not yet achieved the GovData connection required under ThirTG §7(3).
Also, while the Transparency Act mandates proactive publication of data, the coverage and enforcement
is reported to be weak (Transparency Deutschland, 2019). Because the Act does not indicate which data
to be proactively published, consequences for non-compliance and includes many ‘should’ provisions. This
implementation gap suggests that while the legal framework establishes clear obligations, additional

mechanisms may be needed to support systematic compliance.

Table 2: Prioritization of Thuringia's Strategic Gaps

Priority Tier Impact of Addressing

Tier 1: Existential
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Critical Transparency Infrastructure | Enables legal compliance with ThirTG §7(3);
ensures data visibility on GovData and EU
portals.

Critical Interoperability and Ensures data usability; enables federal discovery

Standards and cross-border reuse; maximizes infrastructure
value
Tier 2: Foundational

High Governance Structure Enables coordinated implementation; supports
consistent ministry publication; establishes clear
accountability for strategic objectives.

High Data Quality Ensures reliable datasets; builds user trust;
supports thriving innovation ecosystem
development.

High Legal Framework Strengthens compliance culture; ensures legal

Enforcement obligations are effective and meaningful.
Tier 3: Advanced Capabilities

Medium Capacity Building Accelerates adoption; builds internal expertise;
enhances ministry autonomy in data publication.

Medium Once-Only Principle Reduces citizen burden; improves administrative
efficiency; realizes Smart State vision.

Low Intra-Government Data Enables cross-ministry collaboration; automates

Sharing inter-agency data exchange; realizes efficiency
gains.

Tier 1 gaps block legal compliance and federal integration. Tier 2 gaps determine scalability and
sustainability. Tier 3 gaps represent the 2028+ Smart State vision, to be pursued once foundations

stabilize.
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5.2. Regulatory Analysis
5.2.1. EU Regulatory Frameworks Shaping Open Data and Data Sharing in the German States
The regulatory environment governing Open Data and data sharing in the German states is fundamentally
shaped by European Union law. Unlike strategic documents or voluntary guidelines, EU regulations and
directives create binding legal obligations that must be implemented through national and sub-national
legal systems. The legal and institutional framework for Open Data cannot be assessed in isolation in the
state of Thuringia because it must be evaluated against the requirements imposed by EU data law,
particularly the Open Data Directive and the Data Governance Act. Together, these two legal frameworks
establish minimum rules for data reuse and create a broader governance architecture for making public-

sector data reusable, accessible, and managed across public and private entities.
i Directive (EU) 2019/1024: The Open Data and Public Sector Information Directive
a. Scope and Regulatory Intent

The Open Data Directive (Directive (EU) 2019/1024) constitutes the central legal framework governing the
reuse of public-sector information in the European Union. It replaced the former Public Sector Information
(PSI) Directive and reflects a policy shift from passive access regimes towards the proactive facilitation of

data reuse.

Rather than creating a general obligation to publish all public-sector data, the Directive focuses on
harmonising the conditions for reusing data that is already accessible. Its regulatory intent is to remove
legal, technical, and financial barriers that prevent effective cross-border and cross-sectoral reuse of

public-sector information.

For the German states, this establishes a binding legal baseline. While administrative law remains largely
within state competence, Lander must ensure that data falling within the scope of the Directive is reusable
in accordance with EU requirements on format, accessibility, and licensing. In this context, the Directive
shapes how states design their transparency and digitalisation frameworks, even though it does not itself

create a general duty to publish data.
b. High-Value Datasets

One of the most significant innovations of the Open Data Directive is the introduction of high-value

datasets. These are specific categories of data identified by the EU as having particular economic and
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societal relevance, including geospatial, environmental, meteorological, statistical, company, and mobility

data.

The Directive requires that such datasets, once made available, be provided free of charge, in machine-
readable formats, and, where technically feasible, through APIs and bulk download mechanisms. This
obligation is category-specific, not universal: it does not require authorities to proactively publish all public
sector data. But where data falls within a designated HVD category, publication is not discretionary: the
authority must make it available and must do so in compliance with EU-wide interoperability and reuse
standards.

For Thuringia, this means that fragmented publication practices, non-machine-readable formats, or

document-based disclosure are insufficient for HVDs.
c. Licensing Standardisation

The Directive also establishes requirements regarding licensing conditions for reusable data. It requires
that reuse be permitted under clear, standardised, and non-discriminatory conditions, allowing both

commercial and non-commercial use, subject to defined exceptions under EU and national law.

While the Directive does not mandate unrestricted access to all public-sector data, it does require that
where data is made available, reuse conditions must be legally certain and compatible with EU-wide reuse.
For the German states, this means that the Open Data policy cannot end at technical publication. Legal
clarity regarding reuse rights is essential. Without standardised licences aligned with federal and EU

practice, datasets remain legally unusable even if they are technically accessible.
ii. Regulation (EU) 2022/868: The Data Governance Act

While the Open Data Directive governs the reuse of publicly available data, the Data Governance Act
(Regulation (EU) 2022/868) addresses a different dimension of data governance: the reuse of data that

cannot be made openly available due to legal, commercial, or ethical constraints.

The Regulation applies directly in all Member States and introduces harmonised rules for enabling data

reuse under controlled conditions.
a. Transition from Open Data to Data Governance

The Data Governance Act marks a conceptual shift from a narrow focus on open publication toward a

broader framework of data governance. Rather than expanding access rights, the Regulation establishes
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legal and procedural conditions for the reuse of data that cannot be made openly available. This includes
data protected by personal data protection rules, commercial confidentiality, intellectual property rights,

or statistical confidentiality.

The Regulation, therefore, does not expand access rights as such but regulates the conditions under which

reuse may occur once a public authority decides to enable it.

For Thuringia, this implies that becoming a “data sharing state” does not solely depend on publishing more
datasets. It also requires institutional and procedural capacity to manage controlled data reuse in a legally

compliant manner.

b. Secure Reuse of Protected Public-Sector Data

A core element of the Data Governance Act is the framework for the reuse of protected public-sector
data. Authorities may permit reuse only if safeguards are in place, including technical security measures,

contractual limitations, and monitoring mechanisms.

Once a public authority decides to enable reuse of protected data, it is no longer free to do so informally.
It must comply with binding procedural, organisational, and technical requirements laid down in the

Regulation.

For Thuringia, this means that data sharing cannot rely on ad hoc arrangements or informal cooperation.
It requires formalised workflows, legal certainty, and institutional responsibility for compliance and

oversight.

c. Data Altruism and Intermediaries

The Data Governance Act also introduces legal concepts of data intermediaries and data altruism. These
mechanisms are designed to facilitate trusted data sharing without transferring control or ownership of
data. Data intermediaries act as neutral facilitators between data holders and users, while data altruism

enables voluntary data sharing for the public good, such as research or public policy.

For Thuringia, these mechanisms represent potential institutional models rather than immediate
obligations. They offer legal pathways for cooperation with research institutions, businesses, and civil

society, but only where appropriate governance structures exist.
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iiii. EU Mandates as Constraints and Opportunities for Thuringia

Taken together, the Open Data Directive and the Data Governance Act establish a coherent European
framework for the reuse and governance of public-sector data. They do not create a general right of access

to data, but they do impose binding requirements once data is made available or reuse is enabled.

For Thuringia, these EU instruments function both as constraints and as opportunities. They limit purely
discretionary or document-based transparency approaches that no longer meet EU expectations on
interoperability, licensing, and reuse. At the same time, they provide a legally defined pathway toward
structured data governance, participation in European data spaces, and integration into cross-border data

ecosystems.

The EU framework, therefore, does not dictate how much data Thuringia must publish, but it clearly
defines how data must be governed once publication or reuse is intended. Aligning state law and
administrative practice with these requirements is a necessary precondition for developing Thuringia into

an effective data-sharing state.

5.2.2. Federal-Level Regulatory Frameworks Shaping Open Data and Data Sharing in the German

States

Germany’s federal legal landscape provides the structural, procedural, and substantive foundations for
open government data (OGD) and public-sector data sharing across all states. For Thuringia, which seeks
to position itself as a “data-sharing state,” federal law both enables and constrains subnational regulatory

ambition.

Three federal legal frameworks are particularly relevant in this analysis:

i.  The Informationsfreiheitsgesetz (IFG) (Federal Freedom of Information Act 2013)
ii.  The E-Government-Gesetz (E-GovG) (Federal E-Government Act 2013, amended 2017)
iii.  The Datennutzungsgesetz (DNG) (Data Use Act 2021)

Table 3: Federal Legal Frameworks Shaping Open Data and Data Sharing in Germany
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Interoperability

Federal Scope of Data Re-use Key

Primary Objective & Technical
Instrument Application Provisions Limitations

Standards

Informatio | Guarantee access | Federal Limited; reuse | Minimal Focuses on
nsfreiheits | to official authorities not central access, not
gesetz information proactive data
(IFG) sharing
E- Enable digital Federal Indirect Promotes Weak
Governme | administrative administration electronic enforcement
nt-Gesetz processes processes mechanisms
(E-GovG)
Datennutz | Transpose EU | Public sector | Explicit reuse | Encourages Fragmented
ungsgesetz | Open Data | bodies obligations machine- implementatio
(DNG) Directive readability n across Lander

i.  The Informationsfreiheitsgesetz (IFG)

a. Structural Gap for Open Data

A core insight from the open government literature is that freedom of information (FOI) laws and open

data regimes pursue related but distinct governance objectives. FOI frameworks aim at reactive

transparency, whereas open data policies pursue proactive, standardized, and machine-readable

publication. The IFG reflects the former logic and does not impose obligations for systematic dataset

publication or technical interoperability.

The distinction between “right-to-know transparency” and “open data transparency” underscores the

limitation of access to information being request-based and not publication based limitation because FOI

laws improve accountability but are institutionally ill-suited to enable large-scale data reuse or automated

sharing. This reaffirms that FOI regimes often coexist uneasily with open data strategies unless

supplemented by explicit publication mandates.

b. Gap and Implications for Thuringia
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Because the IFG is structurally request driven, it cannot serve as a legal foundation for systemic federal—
state data sharing. For Thuringia, this means that reliance on IFG principles alone would reproduce
fragmented, ad hoc access patterns rather than enabling continuous, machine-readable data exchange.
The literature therefore supports the inference that Thuringia must rely on alternative legal instruments

most notably open data—specific legislation to pursue its ambition of becoming a data-sharing state.
ii. The Federal E-Government Act (E-GovG)
a. Relevance for Thuringia

While E-GovG gestures toward open data principles, the Act does not define high-value datasets, mandate
APIs, or impose binding federal-state data exchange obligations. Instead, interoperability is pursued
primarily through coordination mechanisms under the IT Planning Council (/IT-Planungsrat) (OECD, 2020).
Interoperability mandates without accompanying binding data governance rules often result in technical
alignment without substantive data integration. This is particularly pronounced in federal systems, where
coordination relies on voluntary compliance rather than hierarchical enforcement and policy outcomes in

multi-level systems are shaped by strategic interactions between institutional actors.
b. Gap and Implications for Thuringia

The E-GovG modernizes administrative processes but does not provide Thuringia with a legal basis to
require cross-level data pooling with regard to federal level and state level interaction. Consequently,
Thuringia’s participation in national digital infrastructures depends on voluntary alighnment and
investment in APl-capable systems. This reinforces the need for state-level regulatory action which
categorically translates technical interoperability into actual open data and high value dataset sharing as

Germany’s digital government framework currently relies heavily on intergovernmental coordination.

iii. The Data Use Act (Datennutzungsgesetz — DNG)

a. De Facto Effects on the States
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The Datennutzungsgesetz (2021) is Germany’s implementation of the EU Open Data Directive
(2019/1024) and the main legal foundation for open government data and high value data sets at the

federal level.

However, although the DNG legally binds federal bodies only, there exist two mechanisms which affect

Thuringia:

e Interoperability and standardization pressure; Federal HVD datasets establish national
standards for data schemes and APIs which exerts harmonization pressure on state
datasets to match up. Thuringia can strategically position itself with effective national

level data governance and clear institutional roles and interoperability standards.

e State level expectations under Article 91c GG of Germany’s cooperative federalism
system; Comparative federalism indicates that “soft harmonisation” mechanisms often
shape subnational behaviour even in the absence of formal legal obligations as EU and
federal systems rely heavily on soft coordination rather than hierarchical control.
Cooperative federalism and shared IT coordination through the IT-Planungsrat mean that

states are expected though not legally forced to align with federal HVD implementation.
b. Critical Gap for Thuringia

There is no direct binding legal obligation requiring Thuringia to publish its own HVDs or match federal
technical standards unless voluntarily coordinated through the IT-Planungsrat resolutions or state
legislation. National open data landscapes often remain fragmented across administrative levels thus
creating risks of fragmentation in data quality, reduced interoperability and technical compatibility,
national comparability and uneven data quality outcomes which are widely identified in literature as

barriers to effective open data ecosystems.
iv.  Cross-Cutting Issues on Federal-State Data Sharing

From the analysis of the key federal level regulatory framework, a consistent pattern emerges and a
conclusion can therefore be drawn that the Federal Freedom of Information Act (IFG) enables access but
does not mandate proactive (open) data publication, the Federal E-Government Act (E-GovG) mandates
digital communication but does not explicitly speak to cross-government data pooling, and the
Datennutzungsgesetz (2021) mandates open data but binds only federal authorities. The absence of

explicit federal-state data sharing obligations therefore leads to a fragmented implementation landscape
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in which Thuringia must negotiate data access and interoperability case-by-case. This confirms scholarly
assessments that Germany’s data governance regime remains functionally fragmented across

administrative levels (OFIT, 2020).

Thuringia’s ambition to become a “data-sharing state” cannot rely on federal law alone. Existing literature

supports three necessary state-level responses:
e enacting binding open data and HVD obligations,
e investing in interoperable, APl-based infrastructures,
e institutionalizing federal—state coordination beyond voluntary arrangements.

Together, these measures would allow Thuringia to move from formal compliance toward substantive

data sharing, consistent with contemporary models of open, cooperative digital governance.

5.2.3.  State Digital Governance: A Comparative Analysis

Shifting from the European and Federal regulatory landscape, this section examines how individual
German states facilitate the flow of public sector information and open data through their respective
legislative frameworks. By analyzing representative cases such as the Bavarian Digital Act (BayDiG), the
Brandenburg E-Government Act (BbgEGovG), and the Thuringian Transparency and E-Government Acts
(ThUrTG/ThurEGovG); this comparative review establishes the evidentiary basis for subsequent policy

recommendations.

Table 4: State Legal Frameworks Shaping Open Data and Data Sharing in Germany
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Brandenburg Thuringia Analytical
Dimension Bavaria (BayDiG)
(BbgEGoVG) (ThurEGovG) Implication
Legal Data Secure digital Procedural Varying depth of
Orientation infrastructure & transactions digitisation data governance
automation framework ambition
Portal Specialized Unified secure No dedicated Limited support for
Architecture institutional access channels institutional data structured data
portals portals exchange
API Integration | Explicitly Limited emphasis | Not explicitly Constraints
supported addressed automation and
reuse
Institutional Persistent Transaction- Individual-based Weak foundation
Identity organizational based identity authentication for inter-
accounts checks focus institutional data
sharing
Digital Form Machine- Digital files Electronic form Partial support for
Equivalence generated acts legally equivalent | equivalence straight-through
recognized acknowledged processing
Governance Centralized Alignment with Decentralized Fragmented
Model technical federal standards | administrative implementation risk
authority discretion

i Data Distribution Infrastructure and Machine-to-Machine Integration
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a. Bavarian Regulatory Model for Integrated Networks

Unlike most German federal states, Bavaria has not adopted a comprehensive Freedom of Information
Act (Informationsfreiheitsgesetz). Consequently, the Bavarian Digital Act (BayDiG) serves as the primary
legal substitute for regulating data access and transparency. The BayDiG establishes a codified network
architecture for the digital state through the Portal Network (Portalverbund). Article 11 mandates the
digital identity infrastructure and user accounts, while Articles 12 and 13 establish legal rights to general
digital access and mobile-optimized services. This structural framework, supported by the integration of
state and municipal platforms (Article 57), creates a dedicated digital environment for secure, high-

performance automated data extraction, reducing the legal uncertainty of manual data handling.

A central, yet distinct, feature of this model is Article 14 BayDiG ("Offene Daten"). This article obliges state
authorities to ensure the usability of open data holdings and to prepare publicly accessible data in a target-
group-oriented and user-friendly way. Critically, from a policy design perspective, this is framed as an
administrative obligation for authorities rather than an individual right for citizens to demand specific
information. Furthermore, the practical impact of this provision remains deferred, as it is currently unclear

when the legal obligation regarding user-friendly data preparation will become effective (Article 14.3).

Despite these limitations in individual rights, the technical framework remains robust. The mandate for
media-break-free (medienbruchfrei) cooperation provides a legal basis for back-end systems to interact
via application programming interfaces (APIs). To ensure consistency across this infrastructure, Article 51
grants the administration the authority to issue binding technical standards, transforming interoperability

into a mandatory pillar of the state's digital fabric.
b. Brandenburg Statutory Focus on Secure Access

The Brandenburg E-Government Act represents an alternative, access-oriented stage focused on secure
digital communication. Under Section 3(1), the state prioritizes secure electronic access (elektronischer
Zugang), ensuring that the state portal functions as a transactional platform. This focus on secure
transmission is operationalized through Section 3(4), which mandates authorities to provide at least one
secure method for replacing the written form (Schriftformersatz). With regard to interoperability,
Brandenburg’s framework utilizes a decentralized approach; under Section 12, the state aligns its
technical governance with the standards of the National IT Planning Council (IT-Planungsrat). Strategically,
the framework is bolstered by Section 11, which mandates the use of common IT basic components (IT-

Basiskomponenten), ensuring that while individual transactions are the focus, the underlying
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infrastructure remains unified across the state administration. Although these regulations focus on
communication, they are foundational to Open Data because they mandate the 'digital-by-default'
generation of administrative information. By establishing standardized IT components and machine-
readable protocols at the transactional level, the Act ensures that the raw data underlying these
government services is captured in a structured format, which is a technical prerequisite for its

subsequent release as Open Data.
c. Thuringian Informational Transparency Framework

The Thuringian legal framework focuses on public access to information through the ThiirEGovG and the
ThirTG. Under Section 5(1) of the ThirEGovG, the state’s primary obligation is the operation of a central
portal to provide information about authorities (Informationen tber Behorden). This is bolstered by the
ThirTG, which establishes a "digital by default" transparency principle. Specifically, Section 7 of the
ThirTG mandates the creation of a central Transparency Portal (Transparenzportal), while Section 1(1)
defines the direct, barrier-free access to information as a prerequisite for democratic participation. This
legislative model prioritizes the dissemination of process information and proactive publication of
documents, such as expert reports and contracts (Section 6 ThiirTG), maintaining a clear path for an

evolutionary transition toward a data-driven administration.
d. Impact of Architectural Choice on Open Data

The progression between these architectural models determines the ultimate structural capacity for a
data-sharing state. Legislative provisions that define unified organizational portals and media-break-free
access are designed to streamline the flow of information across departments. The strategic distinction
between these models affects the utility of the Open Data ecosystem; while integrated frameworks allow
for the enforcement of high-quality, machine-readable data catalogs across all state agencies, models
focused on informational access or secure transactions provide the groundwork for digital interaction.
Ultimately, these architectural choices define the degree of real-time, interoperable data availability

essential for modern artificial intelligence applications.

ii. Governance Framework for Authorized Data Re-use

a. Bavarian Standards for Institutional Digital Identity
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The Bavarian Digital Act establishes a digital identity model designed specifically for institutional
cooperation. Through Article 29, the legislation defines a specialized user account for organizations
(Organisationskonto), which allows digital actions to be attributed directly to the legal entity, creating a
corporate identity distinct from the personal identities of its employees. The security of this system is
governed by Articles 11 and 19, which regulate the management of authorizations and powers of attorney
(Bevollmdchtigung). From a technical perspective, these articles mandate authentication methods based
on secure identification standards that, as clarified in the legislative intent (Drucksache 18/19572), are
aligned with the European Union’s elDAS Regulation while expanding its functional scope to include
permanent document storage. Additionally, the framework, supported by Article 9, provides for the
management of digital mandates; this provision enables the delegation of data access to researchers and
analysts while maintaining an audit trail that supports data governance and liability management when

sharing public datasets with third parties.
b. Brandenburg Identity Verification through Secure Transmission

Offering a different path toward secure institutional interaction, the Brandenburg E-Government Act
adopts an approach focused on the security of communication channels and point-to-point identification.
Under Section 3(4), the act addresses the replacement of the written form (Schriftformersatz) through
secure procedures that authenticate the sender and ensure data integrity. This is reinforced by Section
2(13)(b), which defines the Organisationskonto (Organizational Account) as a voluntary component for
the identification and authentication of legal entities and authorities. Unlike the Bavarian mandatory API-
driven ecosystem, Brandenburg focuses on high-trust transmission paths including the elD-Management
supported by Section 3(3) to fulfill formal legal requirements. This ensures that individual digital
transactions possess legal validity through verified identity at the time of transmission, leveraging national
infrastructure like the Special Electronic Authority Mailbox (beBPo) as part of its secure transmission

strategy.
¢. Thuringian Unified Access for General Users

In contrast to the specialized institutional models of Bavaria and Brandenburg, the Thuringian
infrastructure establishes a system based on standardized user accounts designed for broad accessibility.
As defined in Section 7 of the ThirEGovG, the state provides a uniform user account (Nutzerkonto) for
identification purposes when accessing public services. This configuration currently prioritizes the

simplification of access to basic digital services (Basisdienste) without establishing a rigid legal distinction
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between natural persons and legal entities within the account architecture. This choice reflects an
administrative strategy focused on lower initial complexity and informational interaction. Furthermore,
the ThirTG reinforces this by ensuring that access to the central Transparency Portal remains registration-
free (Section 4(1) No. 1 ThirTG), aligning the state's identity management with a "transparency-first"

approach for general users.
d. Strategic Consequences for Collaborative Research

The transition between these digital identity models directly impacts the potential for long-term data
collaboration. The development of a state geared toward high-value data sharing depends on mechanisms
that facilitate the secure release of High-Value Datasets to qualified users, such as the strong
authentication and delegation systems seen in the Bavarian model. This legal and technical alignment
establishes a technical chain of trust (Vertrauenskette), providing public managers with the security
necessary to authorize access to integrated databases. While systems focused on general user accounts
meet the demand for standard administrative services, the move toward persistent organizational
identities and delegation governance defines the conditions under which public data can be integrated

into automated workflows and artificial intelligence applications.
iii.  Official Digital Mailbox with Legal Value
a. Mandatory Bavarian Infrastructure for Non-Repudiation

The Bavarian Digital Act elevates the electronic mailbox (Elektronisches Postfach) from a communication
tool to a mandatory infrastructure component designed for legal non-repudiation. This foundation is
secured through Article 16, which mandates authorities to provide secure communication procedures
ensuring the authenticity and integrity of data. Strategically, Articles 24 and 25 establish the legal
framework for digital notification and service (Bekanntgabe und Zustellung), providing the certainty
necessary for administrative law by defining exactly when a digital document is legally deemed delivered.
This infrastructure is integrated into the user account via Article 29, ensuring that the mailbox is a core
component of the digital identity. Furthermore, per Article 28, this setup is designed to support media-
break-free (medienbruchfrei) interaction, allowing data delivery to automatically trigger back-end

workflows for automated administrative processing.

b. Utilization of National Transmission Standards in Brandenburg
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Functionally aligned with high-trust requirements, the Brandenburg E-Government Act utilizes national
standards to mandate digital communication that carries the legal weight of the physical written form.
This is codified in Section 3(1), which obligates authorities to open electronic access, and further
operationalized in Section 3(4), which mandates the provision of at least one electronic method to replace
the written form (Schriftformersatz). By explicitly regulating this replacement, the Brandenburg model
provides administrative agencies with a legal safety net for exchanging high-value data, ensuring digital
transactions carry the same weight as handwritten signatures. Under Section 12, Brandenburg ensures
immediate interoperability with federal and state authorities by mandating the implementation of
standardization decisions from the National IT Planning Council (IT-Planungsrat). This pragmatic approach
leverages existing national infrastructure, such as the federal Special Electronic Authority Mailbox (beBPo)
and the Online Access Act (OZG) mailbox standards incorporated by reference in Section 3(2a), ensuring

a recognized, high-trust channel for cross-jurisdictional administration.
c. General Electronic Access Directives in Thuringia

In contrast to these specific mailbox architectures, the Thuringian E-Government Act addresses state
communication through a focus on general electronic access. This approach is anchored in Section 9 of
the ThirEGovG, which stipulates that authorities open electronic access for the transmission of electronic
documents (Ubermittlung elektronischer Dokumente). The current phrasing utilizes the broad term
electronic access (elektronischer Zugang), providing a general framework for digital contact between the
public and the administration. By maintaining a focus on accessibility, reinforced by Section 9(1) of the
ThirTG, the law allows for a degree of flexibility in how individual agencies manage digital communication.
This configuration supports the state's initial digital service objectives by providing a foundational entry

point for electronic documents within the existing administrative framework.
d. Legal Risk Reduction and Systematic Trust

The implementation of a legally recognized mailbox infrastructure serves as the essential logistics layer
for a data-sharing state. Strategically, its primary value lies in the reduction of legal risk during information
exchange across institutional boundaries. Frameworks that provide a fully auditable trail for every
transaction—such as those seen in Bavaria and Brandenburg—foster systemic trust by satisfying judicial
requirements regarding the timing of delivery and content integrity. This legal framework is directly
relevant to the Open Data ecosystem as it establishes the necessary provenance and authenticity for

administrative information. By ensuring that data is captured and transmitted through secure, non-
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repudiable channels, these infrastructures guarantee that the resulting datasets maintain their status as
authoritative sources when released for public reuse. For stakeholders in academia and industry, the
utility of high-value datasets depends on this evidentiary quality; the standards of integrity mandated by
E-Government acts ensure that the data available for research and commercial innovation is technically

verified at its point of origin, thereby providing a reliable foundation for the broader data-driven economy.
iv. Framework for the Replacement of the Written Form in Digital Governance
a. Bavarian Automation Mandate for Administrative Acts

The Bavarian Digital Act provides a sophisticated framework for digital equivalence designed to support
automated, machine-driven governance. This is primarily achieved through Article 16 and Article 19,
which establish that the electronic transmission via secure procedures can replace the traditional written
form requirement. Strategically, this allows a verified digital login to hold the same weight as a physical
signature, enabling legally binding data exchange. A landmark feature of this framework is the automation
mandate in Article 12(3) and Article 20(2), which explicitly recognizes machine-generated documents
(automatisiert erlassene Verwaltungsakte). This provision serves as the core enabler for straight-through
processing (STP); in a data-sharing state, it allows automated systems to query datasets and issue
administrative acts without human intervention, granting the machine-generated output full legal validity.
By equating authenticated digital transmission with the written form, Bavaria ensures that data processed

via APIs carries the necessary evidentiary value for administrative and judicial proceedings.
b. Brandenburg Digital-First Mandate for Electronic Files

Adopting a pragmatic approach to digital equivalence, the Brandenburg E-Government Act secures the
legal integrity of digital documents through Section 3(4). This provision obligates authorities to offer at
least one electronic method to replace the written form (Schriftformersatz), ensuring that digital
communication via secure channels carries full legal validity. A critical strategic advancement in this
framework is the mandate for electronic file-keeping under Section 7(1), which stipulates that state
authorities shall, as a rule, maintain their files in electronic form. This digital-first mandate is
operationalized through Section 7(3), which allows for the destruction of original paper documents once
they have been transferred into electronic records according to the state of the art, provided the
electronic version is confirmed to match the original. Strategically, this compels the administration to treat

the digital record as the primary "source of truth." While this successfully addresses the foundational trust
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issue for digital transactions, it represents an evolutionary stage focused on secure document exchange

and legally binding archival.
c. Authenticity Requirements within Thuringian Procedures

In contrast to these automated and document-centric models, the Thuringian E-Government Act utilizes
a framework focused on ensuring authenticity within established administrative procedures. This is
anchored in Section 12 of the ThirEGovG, which states that the electronic form may be replaced by other
procedures that ensure the authenticity of the sender and the integrity of the content (die Authentizitat
des Ubermittelnden und die Unversehrtheit des Inhalts gewéhrleisten). This provision allows for digital
forms while maintaining a focus on traditional verification, a principle mirrored in Section 8(2) of the
ThirTG, which holds authorities responsible for the correctness of provided data. The current legislative
configuration reflects a choice for systems that prioritize human-centric administrative structures. By
maintaining these security requirements, the Thuringian framework provides a stable baseline for digital
interaction, ensuring that electronic exchanges meet necessary authenticity standards while operating

within the state's existing administrative workflows.
d. Evidentiary Value in the Modern Data Economy

The legal recognition of machine-driven processes serves as the primary engine of a modern data
economy. The efficiency of high-speed data processing is dependent on the legal validity of automated
outputs; the progression toward explicit recognition of machine-generated acts allows data-sharing
processes to scale beyond manual human intervention. Furthermore, the strategic value of Open Data is
enhanced when the legal framework anchors the evidentiary value (Beweiswert) of data transmitted via
automated interfaces. Establishing digital equivalence transforms data from an informational resource
into a legally robust asset. This shift provides companies and researchers with the confidence to utilize
shared data in high-stakes environments, ensuring that digital information possesses the same reliability

as formal signed documents in both judicial and commercial contexts.

v.  Governance Framework and Mandatory Technical Standardization
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a. Centralized Enforcement and Regulatory Power in Bavaria

Bavaria has established a highly centralized system of technical enforcement, moving beyond guidelines
to a regime of mandatory compliance. This transformation is anchored in Article 26, which provides the
legal basis for mandatory technical standards (verbindliche technische Standards). Under Article 26(2)
Sentence 2, the Ministry of Digital Affairs is explicitly empowered to establish these standards.
Strategically, this elevates the Ministry to a technical regulator capable of mandating specific data formats
and communication protocols as a matter of law. This regulatory power ensures interoperability by
making the use of central components mandatory for all levels of government. Furthermore, per Article
28(4), authorities are mandated to create the necessary technical and organizational conditions for this
digital processing, including standardized interfaces. Bavaria ensures that these technical standards are

strictly enforced through the steering power of the Ministry, integrated within the Portalverbund Bayern.
b. Unified Infrastructure and Common Components in Brandenburg

Prioritizing structural unity through centralized infrastructure, the BbgEGovG mandates the use of
common IT basic components (IT-Basiskomponenten) under Section 11(1). By legally requiring state-level
agencies to utilize these shared building blocks, Brandenburg ensures that core functionalities—such as
identity management and secure messaging—are unified across the state administration. Furthermore,
Section 12 stipulates that the decisions of the National IT Planning Council (IT-Planungsrat) must be
followed. Strategically, this creates a direct link to federal standards, ensuring that the state remains
interoperable within the national framework. While the governance model for municipal integration
remains based on voluntary cooperation and agreements (Vereinbarungen) under Section 14(1), this
approach ensures a disciplined alignment with federal technical consensus while maintaining a

cooperative relationship between the state and local levels.
c. Decentralized Coordination and Administrative Autonomy in Thuringia

In contrast to centralized enforcement, the Thuringian E-Government Act utilizes a governance
framework based on cooperative standards. This is evidenced by Section 4, which preserves local
autonomy by mandating open standards (offene Standards) rather than specific proprietary software,
allowing agencies to choose tools that fit their local budgets. Under this model, the state acts as a
facilitator through coordination (Koordinierung) and the implementation of national IT Council decisions
(Sections 26 and 28), prioritizing interoperability over top-down mandates. This legislative choice protects

the self-governance of municipalities, ensuring they remain independent of specific manufacturers while
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still aligning with state-wide goals. By focusing on technical outcomes rather than administrative
command, the framework supports a decentralized tradition of voluntary interoperability, a principle

further reinforced by the vendor-independent data requirements in Section 3(3) of the ThirTG.
d. Transitioning to a Unified Data Fabric

The degree of technical standardization directly determines the transition from a fragmented data
landscape to a unified data fabric. In integrated models like Bavaria’s, the ability to mandate specific API
standards and data formats ensures that information flows seamlessly across organizational boundaries.
Conversely, frameworks that prioritize cooperative or decentralized governance—such as those in
Brandenburg and Thuringia—rely on the gradual alignment of local and state systems. The strategic
challenge in these models is that exempting certain levels of government from mandatory standards can
result in varied data availability. Ultimately, the presence of a central authority empowered to harmonize
technical protocols is the primary driver for high-level, automated data reuse, transforming disconnected

datasets into the interoperable streams necessary for a modern digital economy.
Vi. Legislative Framework for Systematic Machine-Readability and Data Utility
a. Bavarian Mandates for Machine-Readable Formats

The Bavarian Digital Act establishes a high-performance data standard by prioritizing technical utility. This
is codified in Article 25(2), which mandates that data must be provided in a machine-readable format
(maschinenlesbares Format). Strategically, this requirement prevents the document trap of static files.
While Article 25(1) requires authorities to provide data as free and open data (utilizing open licensing),
the broader framework (via BayDiV § 9) ensures this infrastructure is barrier-free (barrierefrei). By
requiring raw, structured data, the Bavarian framework ensures that the state’s digital output serves as

the primary, cost-free fuel for a data-driven economy and private-sector innovation.
b. Soft Mandates and Open Data Promotion in Brandenburg

Taking a supportive stance toward technical modernization, the BbgEGovG explicitly recognizes the
strategic value of processable information. Under Section 4a(1), as amended in 2024, the legislation
mandates that when authorities provide data electronically, it must, as far as possible, be offered as open
and machine-readable (offene Daten und maschinenlesbar). This framework encourages agencies to
adopt open licensing and interoperable formats, specifically utilizing the state metadata portal

(Landesmetadatenportal) referenced in Section 11(1) No. 10. While the state’s Access to Information Act
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(AIG) remains focused on the traditional right to inspect files, the BbgEGovG provides the legal vocabulary
for an evolutionary transition, ensuring that access to information rights under special regulations are

considered fulfilled if the data is available for free as open data under Section 4a(4).
c. Thuringian Transparency Standards and Accountability

In contrast to machine-centric mandates, Thuringia’s framework is primarily optimized for barrier-free
(barrierefrei) human readability and public accountability. Under Section 6 of the ThirTG, the state
mandates the proactive publication of expert opinions and contracts via a unified transparency portal, a
duty aimed at fostering democratic opinion-forming as defined in Section 1(1). This model ensures high-
quality access to official records while balancing the protection of public interests under Section 12.
Parallel to this, the Thuringian E-Government Act (ThirEGovG) ensures electronic access to administrative
processes, creating a dual system of transparency. By focusing on the dissemination of official documents,
the Thuringian model establishes a stable foundation where the primary objective is human-centric
accessibility, ensuring that information is "open and transparently accessible to everyone" (offen und

transparent jedem zuganglich).
d. Structural Requirements for Al-Driven Analytics

The transition to a Data-Driven State depends on establishing barrier-free access alongside mandatory
machine-readability and open licensing (Creative Commons). While human-readable formats provide
accountability, they often create a technical bottleneck for automation. For Al-driven analytics,
information must be delivered as raw, structured datasets rather than narrative text, provided at a unified
place to ensure findability. Furthermore, alignment with EU High-Value Dataset (HVD) regulations
necessitates dissemination via APIs to ensure real-time, cost-free utility. Legislative frameworks that
mandate these standards transform digital output into a legally robust asset, providing the foundation for

a competitive digital society.
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5.3. Technical analysis

5.3.1. Infrastructure Benchmarking: CKAN vs. Piveau

Piveau and CKAN represent two prominent open data management platforms. These systems enable
governments to publish, manage, and share data effectively, fostering innovation, economic
development, and civic engagement. CKAN, an established open-source platform, is utilised globally,
whereas Piveau, a more recent development grounded in semantic web principles, is tailored for public

sector applications.
i. Differences Between Piveau and CKAN, and Their Development
a. Overview of CKAN

CKAN (Comprehensive Knowledge Archive Network) serves as open-source software for data portals,
facilitating the storage, sharing, and management of open data. Originating in the mid-2000s and drawing
inspiration from package management systems such as those in Debian Linux, it has evolved into a robust

cataloguing system primarily adopted by public entities.

Developed in Python under the AGPL license, CKAN supports multilingual interfaces and can be deployed
via repositories or container images. Core features encompass faceted search, data visualisation, APIs for
batch and individual access, dataset versioning, and extensive extensions. It accommodates diverse data
formats, harvests data from external sources, and incorporates mobile-responsive designs with intuitive
interfaces. Notable implementations include data.gov (USA), data.gov.uk (UK), and former data.europa.eu

(EU), demonstrating its widespread adoption.
b. Overview of Piveau

Piveau functions as a platform for managing extensive open data repositories, leveraging Semantic Web
technologies such as RDF, DCAT, DQV, and SKOS. Developed around 2020 as a comprehensive solution for
the public sector, it enables the creation of high-performance open data portals and customised data

management systems.

Employing a service-oriented, microservices architecture that is cloud-native and Kubernetes-compatible,
Piveau achieves high scalability for handling large volumes of datasets. It integrates with various data
formats and sources, including OAI-PMH, RDF, CKAN, uData, JSON, and SPARQL. Customisation is

straightforward, with responsive designs and modular backends, such as optional CKAN integration.
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Piveau excels in semantic data processing, provenance management, and interoperability standards,
aligning with FAIR principles for findable, accessible, interoperable, and reusable data. Deployments
include the current implementations of data.europa.eu, Open Data Bayern, open government in North
Rhine-Westphalia and Smart City Jena among others where it supports automated quality assessments

and linked open data integration.
ii. Key Differences

The platforms diverge in architecture, data handling, scalability, and integration capabilities.

CKAN employs a monolithic structure with a proprietary data model and relies on extensions for
customisation. It suits straightforward data publication, search, and visualisation, but may require

significant modifications for large-scale, distributed environments.

In contrast, Piveau's microservices architecture offers greater flexibility and scalability, with native
support for semantic technologies enabling advanced data linking and quality evaluation. For instance,
Piveau natively processes RDF serialisations and standard ontologies, facilitating provenance tracking and
vocabulary application. Achieving equivalent functionality in CKAN necessitates extensions. This semantic
emphasis enhances data quality assessments, addressing discoverability, accessibility, and usability, as

evidenced in open government data (OGD) quality studies.

Data integration and harvesting also vary: CKAN supports harvesting but operates primarily in centralized
modes focused on internal management. Piveau prioritises aggregation from heterogeneous sources,
making it suitable for decentralised environments where data is compiled from multiple providers without

duplication.

Usability distinctions include CKAN's mature features, such as mobile interfaces and data dictionaries,
while Piveau provides immediate customisation, responsive designs, multilingual support, and
collaborative tools. Both incorporate security and access controls, but Piveau's semantic framework
strengthens authorisation via standards like SKOS. Additionally, Piveau integrates automated
benchmarking, evaluating metrics such as timeliness and metadata completeness based on portal

assessment standards encompassing context, data quality, usage, and impact.

iii. Generational Lines
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Open data platforms can be categorised by technological evolution and priorities. CKAN exemplifies first-
generation systems from the early 2010s, emerging during initial open data initiatives. These emphasised
basic cataloguing, search, and sharing through centralised architectures to promote rapid transparency.
While effective for accessibility, they often lacked robust interoperability and scalability for complex,
distributed infrastructures. CKAN has adapted via community extensions, yet its core architecture retains

an emphasis on extensibility to mitigate vendor lock-in.

Piveau represents second-generation platforms, incorporating semantic web and cloud advancements
from the late 2010s. This cohort prioritizes interoperability, data quality, and decentralization, adhering
to EU standards like DCAT-AP for federated ecosystems. Piveau overcomes first-generation limitations by
embedding mechanisms for enhanced data reuse, provenance, and large-scale operations, advancing
toward mature, ecosystem-focused solutions. Although CKAN can serve as a backend for Piveau, the
latter's inherent semantic capabilities mark a progression, enabling automated quality validations aligned

with FAIR and 5-star Linked Open Data principles, as applied in DCAT-AP dataset evaluations.

iv. Piveau and the Thuringia Project

Piveau aligns effectively with public sector requirements, such as those for Thuringia's state
administration. Designed as a dedicated data management system for governmental entities, it
incorporates semantic standards compliant with regulations like the EU's INSPIRE directive and high-value
dataset mandates. This ensures transparent data sharing while preserving data sovereignty, critical for

administrations managing sensitive information.

For Thuringia, this facilitates seamless integration with national and EU portals, minimising administrative
burdens and enhancing data utility for citizens, researchers, and enterprises. Piveau's emphasis on data
quality and provenance—via tools like DQV—enables administrations to monitor and enhance dataset
reliability, mitigating common OGD challenges related to discoverability and usability identified in relevant
studies. CKAN's provenance features, by comparison, are less comprehensive and extension-dependent,

potentially introducing vulnerabilities in accountability-driven public contexts.

As an open-source, cloud-native solution, Piveau prevents vendor lock-in and supports cost-effective
scalability, aligning with public fiscal constraints and sustainability needs. OGD portal standards
underscore Piveau's advantages in accommodating diverse user profiles—ranging from novice to expert—

and promoting collaboration, essential for regional public portals like those in Thuringia.
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v. Advantages of Decentralization

Piveau's decentralised architecture supports federated data aggregation and interoperability across
distributed systems. This benefits Thuringia, with its numerous municipalities and agencies maintaining
independent data repositories. Piveau enables aggregation without centralised oversight, fostering
collaboration while upholding local autonomy. CKAN, being more centralised, may demand additional

configurations for federation, increasing complexity and potential inefficiencies.

Decentralisation further enhances resilience and data reuse through semantic linkages, permitting
dynamic queries across sources. In Thuringia, this could integrate regional data with platforms like
GovData.de or EU portals, cultivating a cohesive open data ecosystem that drives innovation in fields such
as environmental monitoring or economic planning. OGD reports illustrate how decentralised systems like
Piveau automate assessments of contextual elements (legal compliance) and impacts (societal benefits),

yielding higher-quality, sustainable frameworks.
vi. Lessons from the Bavarian Case

Piveau's efficacy is demonstrated in Bavaria, where it underpins Open Data Bayern, a successful regional
portal. Bavaria's implementation, leveraging Piveau's cloud-native architecture, has elevated data

competencies within public administration, streamlining publication, management, and utilisation.

Enhanced interoperability has resulted from aggregating diverse sources, boosting user engagement and
adherence to EU high-value dataset regulations. Key elements of Bavaria's strategy include minimal viable
product deployment with Piveau, value creation for users, community building through stakeholder

diversity, and linked open data emphasis for interconnected, high-quality preparation.

Municipalities benefit from professional, tailored portals integrated with Bavarian, national (GovData),
and EU (data.europa.eu) systems. Adopting Piveau positions Thuringia to emulate decentralised
governance via competence centres, transforming its open data landscape into an innovative, accessible
ecosystem. EU portal evaluations highlight Piveau's superiority in multilingual support and data

comprehensibility, while resolving issues like communication deficiencies.

5.3.2. Mandatory Interoperability Standards
i. Federal Interoperability Rules (SAGA 5.0)
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In order to ensure financing eligibility and legal security in the architecture of the portal, the framework
has to conform to the SAGA 5.0 (Standards and Architectures for e-Government Applications) standard,

and this classification means Verbindlich (Binding):

a. API standard (REST): The portal should provide a RESTful API that enables external parties to

access Thuringian public data in real-time, rather than relying exclusively on static file downloads.

b. Character set (UTF-8): All interfaces should enforce UTF-8 encoding, which is mandated for

processing machine-readable German special characters within the European Union context.

c. Transmission Security (TLS 1.2+): The system is required to adhere to the guidelines established
by the Federal Office for Information Security (BSI), implementing stringent encryption protocols

for all public data streams, specifically HTTPS.
ii. Metadata Requirements (DCAT-AP.de)

The new portal infrastructure should natively support the standard protocols and the mandatory

metadata classifications designated by the federal government.
iii. DCAT-AP.de Baseline Compliance
The portal must directly support DCAT-AP.de Specification 3.0 or higher.

a. Requirement: The system should provide GovData Harvesters with access to a public APl endpoint

(RDF/XML or JSON-LD) that does not require any authentication.

b. Mitigation of risk: The deployment of custom mapping scripts to translate incompatible data
should be avoided. Administrative observations from other federal states indicate that these
scripts frequently fail, resulting in integration errors and decreased visibility on the national
portal. Data rights compliance should be guaranteed by the supplier through native alignment

supported by the core software product.

c. Mandatory Fields: It is mandatory for the system to have the presence of critical fields including
dcat:distribution, which is the actual file, and dct:license, legal reuse rights: Data files will not be

possible to be published if there is no corresponding dataset.

iv. Automatic Quality Assurance (SHACL)
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To simplify metadata entry processes for ministry personnel, the system should incorporate an automated

validator.

a.

5.3.3.

Process: Before the data are published, SHACL (Shapes Constraint Language) will be run according

to the official German DCAT-AP.de profiles.

Policy: The policy should mitigate data integrity vulnerabilities by technically blocking the dataset
from getting into federal repositories unless it meets the minimum metadata requirements. This

way, Thuringia can command a high Meta Data quality on the federal monitoring dashboard.

Hosting, Digital Sovereignty and Governance

The two following sections take an alternative approach by outlining the target execution of the technical

aspects, drawing upon the recurring themes and challenges identified in expert interviews with OKF,

Bavaria’s Byte, Berlin’s ODIS, and DigitalAgentur Brandenburg, evaluated within the context of Thuringia

Self-Hosting Feasibility

To align with the state objective of maintaining complete administrative control over digital infrastructure

and data assets, the technical solution is required to be hosting-agnostic.

The selected platform should be capable of deployment on Thuringia’s internal state servers, managed by

TLRZ, to avoid forced dependency on external software-as-a-service providers.

Technical Requirement: The software should operate on Thuringian state servers utilizing
standard containerization techniques, specifically Docker or Kubernetes. The software should not
require exclusive dependence on external, non-domestic cloud providers, such as AWS or Azure,

for its core functionality.

Strategic Advantage: This approach balances the flexibility of modernized, containerized software
updates with the legal and operational security provided by on-premise hosting and digital
sovereignty. As indicated in the infrastructure benchmarking, Piveau utilizes a cloud-native,
microservices architecture supporting this specific Kubernetes-based deployment, whereas older

monolithic architectures frequently require complex customization for state-level hosting.

Governance Implications and Technical Integration
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This section maps the technical recommendations to the necessary human and administrative support

structures required to operate the selected platform.

a. Centralized vs. Decentralized Management

Comparative Analysis and Architectural Modernization Opportunity: To determine an effective
sustainable operating model for Thuringia, a structural analysis assessed two primary governance
architectures currently utilized in German federal states. While Thuringia is adopting open data initiatives
later than states like Bavaria and Berlin, this timing presents a strategic modernization opportunity. The
state currently operates without the constraints of legacy software or entrenched manual workflows
within the administration. Thuringia is positioned to design its infrastructure for automated operations at

scale and decentralized standards, aligning with contemporary global administrative practices.

b. Option A: The Central Service Model (Reference: Schleswig-Holstein)

e The structure: The central IT management unit acts as the primary administrative body
authorized to oversee data. Ministries transfer their raw datasets to this central entity,

which executes the final preparation and publication phases.

e Operational bottlenecks: A primary limitation of this workflow is insufficient personnel
redundancy. The system relies heavily on a concentrated group of central technical
personnel. While this centralization can standardize quality, it establishes a single point
of failure within the publication pipeline. When the central unit operates with limited staff
capacity, the state-wide publication process is delayed by personnel availability rather

than dataset readiness.

e "Dependency Culture": This model risks positioning ministries as passive participants in
the data ecosystem. Departments may view data publication as an external IT function
rather than a core administrative responsibility. This model also frequently requires costly
proprietary technology stacks, generating vendor dependencies that conflict with the

state objective of digital sovereignty.

c. Option B: The "Enabler" Model (Reference: Bavaria)
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e Structure: The central agency operates strictly as a facilitating body. The technical
infrastructure and legal frameworks serve as foundational elements to support the

transfer of publication capabilities directly to individual ministries.

e "Self-Service" Architecture: The central service unit does not process the data directly;
instead, it maintains a scalable platform that provides ministries with independent

accounts and management dashboards.

e Political and Structural Resilience: This approach separates daily data operations from
central political or administrative realignments. By decentralizing publication authority,
the workflow is protected from potential shifts in central competencies between the CIO
and the Ministry of Finance. Operational continuity at the ministry level remains

independent of broader administrative changes.

5.3.4.  Operational Workforce & Role Definitions

i. The "Train the Steward" Strategy
It is advised to train existing civil servants within each ministry to act as data stewards.

a. Competency: These data stewards should manage the contextual aspects of the data rather than
serving as technical IT specialists. Suitable candidates include subject matter experts, such as
traffic route planners or environmental analysts, who possess deep knowledge of the datasets

maintained within their respective departments.

b. Feasibility: Modern platforms such as Piveau operate as low-code environments. The operational
responsibilities of uploading datasets, selecting appropriate licenses, and providing metadata
descriptions require technical proficiencies comparable to standard content management system

maintenance.

c. Cost-effectiveness: Utilizing existing administrative staff allows the state to minimize the financial
overhead associated with creating new full-time equivalent positions, accommodating the

limitations of current budgetary frameworks.
ii. Technical Basis (TLRZ)

The primary responsibility for technical hosting should remain centralized to guarantee security and digital

sovereignty.
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The Role of TLRZ: The Thiringer Landesrechenzentrum is recommended to act as the technical
host. Its role involves deploying the platform onto containerized state server environments and

managing the AP| gateways.

Division of tasks: A defined separation of responsibilities should be established, where TLRZ
manages the technical infrastructure and the individual ministries govern the data content. This
structural division prevents recurring interdepartmental conflicts regarding outdated data

publication and reduces the technical maintenance burden on expert departments.

Administrative Efficiency Initiative

To encourage the adoption of this decentralized model, it is recommended to frame the initiative as an

internal efficiency tool for the government administration rather than solely as a public service obligation.

Experiences from parallel jurisdictions indicate that the state government should act as the primary initial

adopter during the first one to two years of an open data portal's operation.

Present Friction: Currently, Thuringian agencies operate within isolated data environments. Inter-
agency data sharing requires manual requests or physical data transfers. These processes

introduce bureaucratic friction and vulnerabilities regarding version control.

A unified data resource: Centralizing standardized data allows ministries to establish a shared

informational pool for the entire administration.

Incentive Structure: This centralized repository reduces the necessity for formal, cross-
departmental data requests. Departments are incentivized to proactively publish data to decrease
the administrative burden of repeatedly responding to internal inquiries from other agencies. This
operational incentive has the potential to sustain the data-sharing ecosystem more effectively

than top-down political mandates.

iv. Strategic Lifecycle: Implementation and Operation
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Effective implementation generally follows a two-stage lifecycle within the German administrative
context. Acknowledging this progression clarifies authority structures and mitigates operational friction

between financial and technical departments.
a. Phase 1: Initial Implementation

e Typical Lead: The budget-holding authority, such as the Ministry of Finance or the State

Chancellery.

® Focus: This stage centers on policy and legal alignment, including legislative drafting
under the Thiringer Transparenzgesetz, procurement budget allocation, and the

establishment of standardization protocols.
® Goal: Overcome administrative inertia and secure political commitment.
b. Phase 2: Operational Maintenance

e Typical Lead: The central technical authority, such as the CIO or IT management, assumes

governance responsibility following platform stabilization.

® Focus: Priority shifts to system stability, API maintenance, SHACL validation, and the

uninterrupted operation of the connection to the GovData network.

e Goal: Manage the data portal as critical state infrastructure rather than a temporary

project.

c. Strategic Recommendation: It is advised that Thuringia plan for this shift in authority as a
standard lifecycle event. This planning facilitates the transition from initial financial oversight to

long-term IT asset management.

This analysis of Thuringia’s open data landscape from the strategic, regulatory and technical perspective
demonstrates that existing challenges are not only rooted in the absence of legal authority, but also in
limited strategic prioritisation, fragmented regulatory alignment, and uneven technical readiness.
Strategically, open data and data sharing is yet to be embedded as a cross-cutting governance objective
thus reducing incentives for proactive data publication and reuse. From a regulatory perspective,
Thuringia’s framework provides procedural foundations for digital administration but lacks explicit

instruments to support structured, interoperable data sharing. And from a technical perspective, the
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absence of standardized APIs, institutional digital identities, and scalable data infrastructures constrains
automation and cross-institutional collaboration. Taken together, the findings from this analysis indicate
that Thuringia’s current approach remains both legally insufficient, as well as functionally
underdeveloped. Therefore, addressing these gaps requires coordinated strategic leadership, regulatory

refinement, and targeted technical harmonisation rather than isolated interventions.
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6.Recommendations

Building on the analysis, the following recommendations propose a phased and pragmatic approach to
strengthening data governance at the state level. Rather than assuming that existing deficits can be
resolved through immediate legislative expansion, the recommendations emphasise strategic
institutional alignment, technical interoperability, and administrative capacity-building within current
federal and state frameworks. They are grounded in the recognition that the effectiveness of open data
initiatives depends not on isolated interventions, but on the coordinated interaction of governance,
regulation, and implementation. Reflecting the cooperative nature of Germany’s federal system, the
recommendations prioritise shared standards, coordination mechanisms, and incremental
implementation alongside formal legal instruments. Together, they are designed to deliver short- to
medium-term functional improvements while laying the foundation for more scalable, interoperable, and

legally consolidated data governance over time.

6.1. Strategic Recommendations

i. Cross-Cutting Strategic Foundations
a. Strategic Framing and Communication

The framing of Open Data emerged as a critical issue during expert discussions. Presenting Open
Data as a means to achieve concrete policy objectives, such as improving the efficiency of public
administration or enabling better Al-based solutions and products, can help convince hesitant
stakeholders of its relevance and value. Strategic framing can thus strengthen political buy-in and

support implementation.
b. Establish Measurable Performance Indicators

One of the key issues raised during expert discussions was the absence of clearly defined key
performance indicators (KPIs) in existing strategy documents. Establishing measurable goals with
results frameworks and timelines is essential for coordinating stakeholders and ensuring
accountability beyond political and electoral cycles. KPIs thus serve as a tool for long-term strategic
planning. It is therefore advisable for the Thuringian government to integrate clear and measurable

KPIs into its Open Data Strategy.
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c. Implement Phased Prioritization of Dataset Release

Given the low institutional capacity for data opening and the still weak open data culture, a phased
and prioritized approach is needed. This should include a clear priority list and timeline for
government departments to release administrative data. For instance, identifying key datasets to
be opened by 2028, followed by a second phase by 2030. These measures should be complemented
by targeted capacity-building efforts and enforcement mechanisms, including penalties for non-

compliance, to ensure effective implementation.
d. Operationalize Private Sector and Civil Society Cooperation

Both federal strategies emphasize the importance of cooperation with the private sector and civil
society organizations to utilize and mobilize data they collect. Thuringia has the opportunity to
develop an operational plan to achieve this cooperation. Developing a concrete engagement and
implementation plan, defining roles, incentives, and collaboration mechanisms, is therefore

necessary to translate this objective into practice.
iii. Recommendations for Tier 1 Areas for Development
a. Establish an Emergency Delivery Unit for Digital Infrastructure

Thuringia should create a time-bound and cross ministerial digital delivery task force with authority to
operationalize initial implementation. This unit should focus entirely on policy and legal alighment,
including legislative drafting under the Thiringer Transparenzgesetz, procurement budget allocation, and
the establishment of standardization protocols. This unit can be led by the budget-holding authority, such

as the Ministry of Finance or the State Chancellery working in close coordination with TLRZ.
b. Implement Transparency Portal Replacement

Thuringia should prioritize procurement for a proven solution as (Piveau) as recommended in the
technical section. After which, connection to GovData portal should be elevated from a technical
optimization task to a matter of legal compliance under the Thiringer Transparenzgesetz, with stipulated
administrative duties for ensuring fulfilment of Section 7(3). Transitioning to compliant infrastructure

would strengthen the state's position and federal integration.
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c. Operationalize standards through enforcement:

Thuringia should operationalize interoperability by making compliance with DCAT-AP.de, XOV, and NOOTS
a minimum required criteria for all IT procurements, project approvals and funding decisions, ensuring
that non-compliant systems are not adopted. This enforcement should be accompanied by the publication
of a checklist with clear guidance to authorities on how compliance could be realized in daily operations.
Thuringia should also make interoperability measurable by ensuring datasets are visible and discoverable
by GovData portal; thereby providing evidence compliance and enabling uninterrupted interoperability

performance.
iiii. Recommendations for Tier 2 Areas for Development
a. Create a Functional Open Data Coordination Center

Building on TLRZ's existing role as the state's technical infrastructure provider, the paper recommends
expanding its mandate to also house a dedicated Open Data Coordination function with cross-ministerial
authority over compliance and standards, as well as a Competence Center providing training and advisory
support to ministry-level data stewards. In the same vein, trained civil servants should be formally
appointed as Data Officers to act as data stewards in the various ministries with clear deliverables and

reporting obligations to ensure accountability for data governance.
b. Establish a Data Quality Framework

Thuringia should create an enforceable data quality framework to ensure consistency, usability and trust
in published data. At onset, the state should mandate the quality criteria already certified in Brandenburg,
including the Sunlight Foundation principles and the 5-star open data model. These efforts should be
accompanied by Thuringia-specific requirements, especially mandatory machine-readability and the
provision of APls where technically possible. To ensure success with these quality standards, requirements
should be incorporated into publication processes, with quality checks embedded into standard
workflows. Finally, these quality standards should be transparently published, allowing external users to

appreciate the standards applied and enhancing accountability.
c. Strengthen Legal Enforcement Mechanisms

To strengthen implementation of the existing legal framework, Thuringia should clarify which data must

be proactively published under the ThirTG, establish clear institutional responsibility for ensuring
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compliance with existing obligations including the GovData connection required under §7(3), and
introduce mandatory public reporting on progress toward these obligations. These measures do not
require new legislation but would significantly strengthen the practical effectiveness of the frameworks

already in place.
iv. Recommendations for Tier 3 Areas for Development
a. Fast-track Establishment of Data Laboratory and Training Infrastructure

Thuringia should hasten capacity development by placing interim measures in conjunction with the
laboratory’s development. Training for current staff should start immediately rather than being
postponed indefinitely until physical infrastructure is ready. In this regard, Thuringia should contact
established states like Berlin’s ODIS or Bavaria’s byte to establish an early best practices curriculum to be

used by the internal competence center recommended in the technical section of this document.

These strategic recommendations establish a comprehensive pathway for Thuringia to transition from its
current state to a functioning data-sharing ecosystem. Table 5 summarizes the implementation sequence,
showing how recommendations build upon each other to address critical gaps while laying foundations

for long-term digital transformation.

Table 5: Summary of Strategic Recommendations

No. Recommendation Priority Tier Phase Key Dependencies
1 Establish Measurable Performance Cross-Cutting | Immediate None

Indicators
2 Implement Phased Dataset Cross-Cutting | Short-term KPIs established

Prioritization

3 Operationalize Private Sector & Civil | Cross-Cutting | Short-term Portal operational

Society Cooperation

4 Strategic Framing & Communication | Cross-Cutting | Immediate None

5 Establish Emergency Delivery Unit Tier 1 Enabler | Immediate None

6 Implement Transparency Portal Tier 1 Immediate Emergency Unit
Replacement operational
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Recommendation

Priority Tier

Phase

Key Dependencies

7 Operationalize Standards Through Tier 1 Immediate Portal replacement
Enforcement underway

8 Create Functional Open Data Tier 2 Short-term Tier 1 gaps addressed
Coordination Center

9 Establish Data Quality Framework Tier 2 Short-term Interoperability

standards operational

10 | Strengthen Legal Enforcement Tier 2 Short-Medium | Governance structure
Mechanisms term in place

11 | Fast-track Data Laboratory & Tier 3 Medium-term | Basic portal +

Training Infrastructure

governance

operational
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6.2. Regulatory Policy Recommendations
These recommendations are grounded in the logic of Germany’s cooperative federal system, where legal
authority, administrative autonomy, and technical governance is usually deliberately distributed across
different levels of government. From the regulatory analysis and consultations with experts in the field,
comparative experience across German states demonstrates that effective data governance reforms
rarely emerge from immediate, comprehensive legislation alone. Instead, they tend to result from
sequenced processes in which institutional alignment, technical capacity, and intergovernmental trust are
established first before binding legal obligations are formalised. Drawing on this insight, and informed by
the contrasting approaches of Bavaria and Brandenburg, these recommendations adopt a phased
regulatory strategy that moves from soft harmonisation and experimental alignment in the short term
(Recommendations 1 & 2), through institutional consolidation in the medium term (Recommendations 3,
4 & 5), and toward targeted legal formalisation in the long term (Recommendations 6, 7 & 8). This
sequencing allows Thuringia to advance its ambition of becoming a data-sharing state while respecting
federal constraints, minimising administrative resistance, and reducing the risk of fragmented or symbolic

regulation.
i Prioritise Soft Harmonisation within Existing Federal Frameworks

Comparative evidence from Bavaria shows that early technical alignment and administrative guidance
often precede and enable later legal formalisation. Rather than pursuing immediate new legislation,
Thuringia should first leverage the existing federal and state legal frameworks, particularly those created
by the Data Use Act (DNG), the Online Access Act (OZG) infrastructures, and IT-Planungsrat coordination
mechanisms to advance practical data sharing since these frameworks already provide significant, though
underutilised, legal and infrastructural entry points for data sharing. Additionally, voluntary alignment
enables progress while preserving administrative autonomy and reducing resistance. This incremental

approach supports trust building, technical readiness, and institutional learning.

In this regard, specific actions that could be taken include but are not limited to:
a. Voluntarily aligning selected state datasets with federal High-Value Dataset (HVD) standards,
thereby increasing interoperability without triggering legal resistance.
b. Piloting APl-based data exchange in administrative sectors that have already digitised under the
0OZG where service level integration has created functional demand for backend data

interoperability.
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c. Embedding open data and interoperability requirements into administrative guidelines,
procurement rules, and funding conditions thus allowing data governance norms to diffuse

through practice rather than statute.

ii.  Treat Soft Harmonisation as a Deliberate Governance Strategy

Soft harmonisation mechanisms such as shared standards, voluntary alignment, and reputational
incentives should be understood as a core feature of effective governance in cooperative federal systems
and not as a regulatory deficit. In Germany, Article 91c GG, federal digital infrastructures, and IT-
Planungsrat resolutions already generate strong alignment pressures that influence States behaviour

despite their non-binding character.

Bavaria’s role in shaping national interoperability standards illustrates how Lander can exercise regulatory
influence through early adoption and technical leadership rather than formal compulsion. By positioning
itself as a cooperative frontrunner, Thuringia can similarly shape emerging national data practices while

retaining flexibility in implementation.

iii.  Streamline Portal Architecture toward Transaction-Capable Data Exchange

Building on the OZG mandated portal integration, Thuringia should evolve its portal architecture beyond
informational access and toward transactional and data capable exchange. A dual layered model is
recommended through combining Brandenburg’s emphasis on legal certainty ensuring that digital
transmissions substitute the written form and retain evidentiary validity, and Bavaria’s API-first
architecture, which enables automated, media-break-free data flows between administrative systems.
Such an approach addresses a key weakness of current portal strategies which is service integration

without corresponding data integration.

iv.  Standardise Institutional Digital Identities for Secure Data Sharing

Effective data sharing requires persistent institutional identities that enable delegation, authentication,
and long-term machine access independent of individual users. Bavaria’s Organisationskonto
demonstrates the advantages of legally defined organisational identities, while Brandenburg’s
transactional verification model highlights the importance of secure point-to-point authentication.
Thuringia should establish a standardised legal identity framework for public organisations, enabling

secure, automated, and auditable access to shared datasets across administrative levels.
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V. Mandate Secure Digital Correspondence Channels as a Foundation for Trust

To support cross-institutional data exchange, Thuringia should standardise the use of legally recognised
digital correspondence channels. Bavaria’s mandatory electronic mailbox infrastructure and
Brandenburg’s reliance on nationally recognised secure transmission standards illustrate two
complementary approaches to ensuring authenticity, integrity, and non-repudiation. Mandating such
channels would provide a reliable legal backbone for data sharing, particularly where high-value or

sensitive datasets are involved.

vi.  Advance Full Legal Equivalence for Automated and Machine-Based Processes

Long term scalability in data sharing requires explicit legal recognition of automated, machine generated
administrative processes. Bavaria’s recognition of machine generated administrative acts and
Brandenburg’s digital file equivalence both demonstrate how legal equivalence can enable automation
while maintaining legal certainty. Thuringia should adopt a legal equivalence framework that explicitly
covers automated decision making and machine-to-machine data exchange, enabling straight through

processing in complex administrative workflows.

vii. Establish Binding Technical Governance Once Capacity Is Established

After cooperative routines and technical standards are embedded, Thuringia should introduce targeted
legislation establishing a central authority with statutory power to mandate binding technical standards.
Bavaria’s centralised enforcement model and Brandenburg’s rule-based alignment with federal IT-
Planungsrat decisions demonstrate the possibility of alternative pathways toward mandatory
interoperability. At this stage, legal compulsion would consolidate rather than precede existing

administrative practices thus increasing both political feasibility and regulatory effectiveness.

viii. Formalise High-Value Dataset Obligations at the State Level

As a final step, Thuringia should institutionalise the proactive publication of high-value datasets through
state legislation. This should include mandatory machine readable formats, open licences, and API-based
access which should be aligned with EU and federal HVD categories. Formalising HVD obligations at this
stage ensures that open data publication becomes a durable component of the state’s data governance

regime rather than a discretionary administrative practice.
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6.3. Technical Recommendations

The Structural Interoperability Gap

The technical infrastructure analysis identifies essential requirements to transition Thuringia into a
competitive data-sharing state. These include strict interoperability standards and a modernized
management platform. Establishing a scalable governance model is equally necessary. An architectural
mismatch constituted the primary technical limitation of the former Thiringer Transparenzportal and
similar traditional platforms. While the system conformed to legal requirements regarding document
publication in PDF format, it lacked standard machine interfaces necessary for communication with
federal and European data ecosystems. Consequently, Thuringian state data was rarely published on the

national GovData portal or the European Data Portal.
i. Legacy vs. Future-Ready Platforms

It is recommended that Thuringia adopt the second-generation Piveau architecture as its foundational
platform. The infrastructure benchmarking indicates a clear generational division between available
platform solutions. While first-generation systems like CKAN met initial transparency requirements, they
demonstrate limited scalability and interoperability for distributed administrative environments. Piveau'’s
cloud-native design and native semantic integration—already successfully implemented in Bavaria—
directly support decentralized public-sector workflows. This alignment with DCAT-AP.de standards equips
ministries to publish data autonomously while facilitating the automated harvesting of state records by

national and European portals.
ii. Enforcing Mandatory Interoperability Standards

Procurement procedures for the new platform should incorporate strict interoperability requirements.
These standards are not optional IT components; they derive directly from the specifications established
by the IT-Planungsrat and the SAGA 5.0 framework. It is therefore recommended that the state enforce
the compatibility evaluation of Mandatory Interoperability Standards (detailed in Table 6 below) as the
definitive filter for the platform procurement decision. Any proposed solution failing a critical criterion

should be evaluated as incompatible with the state’s strategic goals.
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Table 6: Interoperability Standards

Criterion Requirement Policy Rationale Status
Federal Compatibility Native DCAT-AP.de Required for GovData CRITICAL
(v3.0) Export Harvesting
API Architecture REST API (JSON/XML) SAGA 5.0 "Binding" CRITICAL
Standard
Data Quality Integrated SHACL Prevents broken Recommended
Validator metadata uploads
Security TLS 1.2+ / OAuth2 BSI Cyber-Security CRITICAL
Compliance
Hosting Container-Ready Ensures Digital CRITICAL
(Docker/Kubernetes) Sovereignty (Self-
Hosting)

iii. Ensuring Digital Sovereignty (Hosting)

To maintain administrative control over digital infrastructure and data assets, the technical solution
should remain hosting-agnostic. This requires the software to be capable of running on Thuringian state
servers (TLRZ) utilizing standard containerization techniques, specifically Docker or Kubernetes. This

specification prevents exclusive dependence on external, foreign-based cloud computing providers such

as AWS or Azure.
iv. Governance
a. Implementing the "Enabler" Governance Model

The primary failing of the "Central Service Model" (Reference: Schleswig-Holstein) is low personnel
redundancy. The system depends entirely on a small circle of central experts. While that assures quality,
it creates a single point of failure. This model often relies on expensive proprietary technology stacks,

creating a high dependency on external vendors that stands in contradiction to Thuringia's concept of
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Digital Sovereignty.

The Enabling Model (Bavaria) best suits Thuringia in harmony with a smart state strategy, providing high-
tech capability without the financial pressure of a large, permanent central staff. We therefore propose
the Governance Roles (detailed in Table 7 below) to balance political leadership with technical execution.
This structure shifts the central IT role from a "gatekeeper" to a "facilitator," empowering ministry-level

Data Stewards to manage content independently.

Table 7: Proposed Governance Roles

Responsibilities

ClO / State Secretary Strategic Lead Directs the political vision, ensures compliance
with the open-by-default directive, and manages

alignment with the broader digital strategy.

TLRZ (IT Provider) Platform Host Manages the sovereign cloud hosting without
processing the data itself. Responsible for API
stability, security patching, and maintaining the

GovData harvesting connection.

Competence Center Enabler / Trainer A targeted team providing support desk services
to ministries, maintaining technical
documentation, and executing data steward

capacity building.

Ministries Data Owners Execute the publication process. They retain
ownership over content, quality assurance, and
update scheduling, holding exclusive
authorization to modify or remove their specific

datasets.
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Responsibilities

Data Protection Officer | Advisor Engaged specifically for datasets presenting
identified personal data risks rather than
functioning as a prerequisite for routine

operational approvals.

Figure 4 below depicts interactions between the proposed governance roles in execution of the modern
open data strategy. With the competence center removing the need for external contractors, and TLRZ
focusing on facilitation of the process, these two entities act as the pillars which empower the ministries
to focus on the data. This proposed decentralized workflow indicates a scalable approach to meeting
interoperability requirements, enabling national and European portals to harvest state information
automatically.

The state may try its own pilot tests on the decentralized workflow and Piveau platform within a limited
and controlled environment before proliferation as a legally binding standard for all authorities. Changing
towards a "Data-First" orientation in this case is an idea of being able to exploit the already existing

legislation without changing the law immediately by tapping § 16 ThirTG (Model Projects).

Figure 4: Dynamic of interactions between entities involved
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‘Open by Default®
CIO / State
Secretary Sets
Strategy & Budget

Competence Center
Provides Training &
Help Desk For
Stewards

TLRZ - IT Provider
Provides Sovereign
Hosting & API Stability

Ministries / Data
Stewards Publish
Content
Independently (Self-
Service)

GovData & EU
Portals Harvest
Data Automatically

6.4. Synthesis of Recommendations
The recommendations across strategic, regulatory, and technical domains are not independent
interventions but interdependent components of a unified transformation pathway. Strategic initiatives
provide institutional frameworks, regulatory measures establish binding obligations, and technical
infrastructure enables operational capability. A technically sophisticated portal without governance
coordination produces inconsistent data. Legal mandates without technical standards result in data that

is published but unusable. Strategic vision without enforcement mechanisms remains aspirational.

Thuringia has established strong strategic planning and currently has the opportunity to implement
operational delivery. The immediate priority is resolving legal non-compliance with the Thiringer
Transparenzgesetz while establishing the institutional foundations for sustainable implementation. This

requires three simultaneous actions: establishing the Emergency Delivery Unit with direct ministerial
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authority to to accelerate implementation, executing emergency procurement for portal replacement to
address infrastructure incapacity, and deploying the new platform with proper standards compliance
while training ministry-level Data Stewards. These three actions (governance structure, procurement
decision, and technical deployment) must happen in parallel, as delaying any one blocks progress on the

others.

Once the portal is operational and GovData connection established, implementation follows a logical
sequence. Short-term priorities include establishing the Open Data Coordination Center, implementing
data quality standards, and scaling ministry participation through the "Enabler" governance model while
introducing compliance reporting and enforcement mechanisms. Medium-term priorities focus on
operationalizing capacity building through the Data Laboratory, embedding quality checks into automated
workflows, and strengthening legal frameworks for digital identity and form equivalence to make the
system self-sustaining. Long-term priorities involve piloting advanced capabilities including X-Road
infrastructure for the once-only principle and Thuringia Stack for intra-government data sharing,

representing the Smart State vision that depends on proven stability of foundational systems.

Three critical integration points determine success. First, the Coordination Center cannot function without
authority to enforce binding technical standards. Bavaria's model demonstrates that interoperability
requires both institutional coordination and regulatory power to mandate compliance. Second, portal
replacement must be accompanied by automated quality validation, as publishing non-compliant data
simply moves the problem from invisibility to unreliability. Third, legal enforcement mechanisms fail
without trained Data Stewards, because compliance requires not just consequences for failure but
capability for success. Brandenburg's experience shows that combining accountability with support

produces better outcomes than mandates alone.

The distinction between quick wins and long-term investments guides resource allocation. Quick wins
include establishing the Emergency Delivery Unit, making the procurement decision, publishing first
datasets on GovData, and enforcing the compatibility checklist. These require limited resources but
demonstrate commitment and capability, building momentum for sustained effort. Long-term
investments include the full Coordination Center, X-Road infrastructure, Data Laboratory, and complete
register modernization. These represent the comprehensive Smart State vision but should be pursued
incrementally as foundational systems prove stable. The central lesson from Bavaria, Brandenburg, and

Berlin is that quick wins build political capital for long-term investments, meaning Thuringia should
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prioritize demonstrating federal integration to justify the sustained investments required for advanced

capabilities.
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7.Conclusion

To conclude, this policy paper has assessed Thuringia's position within Germany's open data landscape
and identified concrete pathways toward becoming a functional data-sharing state. The analysis
demonstrates that Thuringia has developed strategic vision and legal authority and currently has the
opportunity to strengthen operational implementation. While the state has developed strong frameworks
such as the Thuringia Road concept and the Smart State digital strategy, achieving Open Government Data
will also require operationalizing planned infrastructure, achieving full compliance with legal obligations,

and building administrative capacity.

The comparative analysis of Brandenburg, Berlin, and Bavaria reveals that successful open data
ecosystems require coordinated action across three interdependent dimensions. Strategic leadership
provides the institutional frameworks and governance structures necessary for sustained coordination.
Regulatory clarity establishes binding obligations and enforcement mechanisms that transform voluntary
initiatives into systematic compliance. Technical infrastructure enables the operational capability required
for standards-compliant, interoperable data publication. Greater integration across these three
dimensions would strengthen implementation, enabling planned systems to become operational, legal

mandates to be fully realized, and technical standards to be systematically applied.

The recommendations prioritize addressing existential gaps before pursuing advanced capabilities.
Thuringia must first resolve its legal non-compliance with the Thiiringer Transparenzgesetz by replacing
the current transparency portal with standards-compliant infrastructure capable of connecting to
GovData. This foundational step enables federal integration and establishes the technical baseline for all
subsequent improvements. Once operational, the state must build institutional capacity through a
dedicated Open Data Coordination Center, enforce data quality standards across ministries, and establish
accountability mechanisms that prevent regression. Only after these foundational systems prove stable
should Thuringia pursue the strong vision of X-Road infrastructure and government-as-a-platform

architecture embodied in the Smart State strategy.

Crucially, Thuringia enters this process without legacy systems requiring costly migration or entrenched
workflows resistant to change. By learning from peer states and adopting proven solutions, it can leapfrog

incremental development and establish a modern, interoperable open data ecosystem aligned with
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European standards and federal frameworks — provided that political commitment is sustained beyond

electoral cycles and capacity is built through targeted training rather than external dependency.
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