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Abstract
Data spaces enable secure, interoperable, and trusted data sharing.

Systematically assessing their organizational and business matu-

rity fosters progress. By translating the Data Space Support Centre

Blueprint’s Organizational and Business Building Blocks into mea-

surable concepts, this paper develops a maturity model capable to

perform such systematic assessment. Design Science Guidelines

and Maturity Model Development phases are followed to translate

described capabilities into concepts, dimensions, and assessment

questions, applicable for maturity assessment of data spaces. The

model is tested through case studies on real-world data spaces and

validated by domain experts, confirming its practical applicability

and diagnostic capabilities. The model offers a standardized frame-

work for evaluating, benchmarking, and strategically improving

data space initiatives, thereby significantly contributing to both aca-

demic understanding and practical implementation of data spaces.

CCS Concepts
• Information systems→ Data management systems.
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1 Introduction
Data spaces have become essential for allowing secure, interop-

erable, and trusted data sharing, governed by well-defined legal,

technical, and organizational frameworks [42]. Initiatives such as

the Data Space Suport Centre (DSSC), International Data Space

Association (IDSA), iSHARE, and AMdEX have laid foundational

principles and guidelines for creating and operating data spaces

[12, 26, 27, 42]. The current lack of approaches to assess the ma-

turity of data spaces regarding their business, governance, and

legal frameworks, limits stakeholders’ ability to effectively evaluate
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and compare data spaces. This hinders interoperability and strate-

gic decision-making. European policymakers have noted this issue.

The European Trusted Data Framework Initiative explicitly calls for

standardized maturity assessment methods to evaluate data spaces

across the European Union, emphasizing interoperability, trans-

parency, governance, and adherence to European standards [19].

This initiative highlights the need to develop maturity assessment

criteria, performance indicators, and a reporting framework to

achieve trusted and sustainable data sharing ecosystems.

In response, this paper presents and evaluates a domain-agnostic

maturity model based on the Organizational and Business Building

Blocks from version 2 of the DSSC Blueprint [12]. Through mea-

surable maturity levels, the model gives stakeholders an approach

to assess and improve how data spaces match best practices. The

assessment framework helps organizations to effectively evaluate,

benchmark, and evolve data spaces.

The primary research question guiding the paper is “to what
extent can a maturity model be developed for data spaces based on
the DSSC Blueprint’s Organizational and Business Building Blocks”?
This question is investigated through the following sub-questions:

• Which organizational and business capabilities defined in the
DSSC Blueprint are essential for assessing maturity?

• How do existing maturity models develop, validate, and struc-
ture capability assessment?

• What are the concepts, dimensions, and levels of maturity
relevant from an organizational and business perspective?

• How can maturity levels be operationalized and assessed using
practical indicators or metrics?

• What insights does the maturity model offer to guide strategic
planning and improvement effort in data space initiatives?

The paper is organised as follows. Section 2 discusses relevant

related work. The methodology is described in Section 3. The first

phases of the methodology result in an initial model presented in

Section 4, which is subsequently tested and validated in Section 5

and refined to the final model in Section 6. Section 7 discusses the

results and limitations. Section 8 concludes.

All information (such as the first model version) is provided as

supplementary material in a public Zenodo repository
1

2 Related Work
This section reviews literature and discusses the fundamentals of

data spaces, their value, and a need for structured assessment. Then,

maturity models from related domains are analyzed. The analysis

highlights their methods, strengths, and weaknesses in evaluating

1
https://doi.org/10.5281/zenodo.17895792.
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capabilities related to data spaces. Finally, the DSSC Blueprint is

presented and motivated as the foundation for this maturity model.

2.1 Data Spaces
Introduced in 2005, data spaces represent an approach to data shar-

ing, stressing interoperability, and data sovereignty by enabling

controlled, secure access to data that remains with its original

provider rather than being merged [1, 35]. Data spaces aim to un-

lock value from distributed data while ensuring organizations retain

control over its access and use. The European Union has positioned

data spaces as a cornerstone of its data strategy, envisioning a

"Single European Data Space" [20]. Despite the existence of over

145 European initiatives, most remain in underdeveloped or pilot

stages, with only 12 being fully operational and one in a scaling

stage in March 2024 [34]. Interoperability, required across technical,

semantic, organizational, and legal levels, remains a primary hurdle

[40, 16]. Furthermore, cultural, business, and legal barriers hinder

widespread adoption [9].

There is a growing recognition that structured assessment can

be crucial for successful data space creation [9, 19]. This assess-

ment could identify best practices at varying development stages,

enabling data space initiatives to pinpoint strengths and areas for

improvement, and providing guidelines for building data space that

are more robust, effective, and sustainable [9]. Structured assess-

ment through maturity models can help data spaces transition from

conceptual visions to sustainable data sharing ecosystems.

2.2 Maturity Models
Maturity models aim to assess the evolution and capabilities of

processes, organizations, or ecosystems, through defined maturity

levels [2, 36]. These models provide guidance by clearly articulating

the current status, target maturity levels, and necessary improve-

ment areas, commonly employing scales from initial to fully mature

states, typically spanning levels 1 to 5 [31, 30, 29, 9]. Central to

maturity models are concepts, representing key thematic areas, and

dimensions, defining specific areas within these concepts [7, 41].

Pöppelbuß and Röglinger describe criteria for effective maturity

models [36]. A maturity model requires a clear scope and context,

explicitly defining its domain, purpose, target audience, and the

entities and processes it evaluates. Furthermore, a maturity model

must clearly define its concepts and the specific meanings assigned

to each maturity level, with indicators used for assessment being

observable and measurable. Maturity models should have a clearly

documented methodological approach and be validated through

expert reviews and practical assessments. Maier et al. and Solli-

Sæther and Gottschalk emphasize that using case studies, even

preliminary or fictitious ones, helps refine the developed model and

evolve it from a conceptual framework to a tested and improved

tool [32, 39, 38]. Ultimately, a maturity model’s goal is to provide

recommendations for progressing between maturity levels.

Alarcos’ Model for Data Maturity (MAMD) is methodologically

rigorous, employing standardized methodologies (e.g. ISO 8000-61,

ISO 38505-01) and case studies [5]. The primary limitation lies in

its inward organizational focus, ignoring multi-stakeholder gov-

ernance, inter-organizational data-sharing practices, and broader

legal compliance frameworks essential for data spaces.

Landgrebe’s (2018) maturity model for industrial enterprises’

data utilization provides insights into internal organizational pro-

cesses but lacks ecosystem level requirements such as interoperabil-

ity, data sovereignty, and collaboration governance [30]. Despite

its content limitation, the employed development methodology is

highly structured, following Design Science Research (DSR) Guide-

lines for maturity models by Becker et al. [2] and aligning with the

development phases of De Bruin et al. [14]. The model is populated

through systematic literature review, pilot tested for functionality,

and validated via expert evaluation using the template of Salah et

al. [37]. Similar development, testing, and validation methodologies

are observed in models by Hausladen and Schosser [24], Bozkurt et

al. [4], and Verschuren [43].

Ecosystem-focused models such as the Ecosystem Governance

Maturity Model (SEG-M2) by Jansen et al. [28] and Cukier and

Kon’s Startup Ecosystem Model [8] offer insights into governance

and collaboration practices within ecosystems. While developed

with literature reviews, case studies, and expert feedback, capabili-

ties of sustainable data spaces, such as detailed legal compliance,

data sovereignty, and structured business model considerations, are

overlooked.

Maturity models specifically for data spaces include Curry and

Tuikka’s Organizational Maturity Model for Data Spaces

(MM4DS) [9], Gort’s International Data Spaces AdoptionModel [22],

and Dorkaev et al.’s Maturity Model Towards Gaia-X Conformity

in Industry 4.0 (MAMOGI) [15]. MM4DS addresses organizational

readiness but lacks granular, actionable indicators for business,

governance, and legal aspects, and does not mention validation

and evaluation. Gort’s model, though methodologically rigorous

and validated, does not comprehensively encompass concepts and

dimensions from the DSSC Blueprint. It covers value creation pro-

cesses, but is missing any contractual and regulatory dimensions.

MAMOGI offers an advanced, structured approach for guiding small

and middle sized enterprises towards GAIA-X compliance across

technical, organizational, and environmental dimensions. Its strong

reliance on GAIA-X and Industry 4.0, however, limits its broader

applicability across diverse data space types. An industry-driven

example, the IDSA’s Data Space Radar [34], whilst aligning with

DSSC dimensions – technical, business, functional, operational, and

legal – is high-level, lacking detailed and transparent criteria for

practical maturity assessment.

In summary, there is a lack of detailed, actionable criteria specif-

ically addressing the business, governance, and legal dimensions

required for comprehensive data space assessment. Methodologies

employed in the development of certain models offer valuable in-

sights. However, their domain-specific scope, or lack of holistic

coverage, underscores the necessity for an explicitly DSSC-aligned

maturity model.

2.3 The DSSC Blueprint as a Foundation
The DSSC Blueprint is a reference architecture and guideline set

for building data spaces, funded and endorsed by the European

Commission [12]. It defines essential building blocks grouped into

six core pillars: Business, Governance, Legal (together: business

and organizational building blocks), Data Interoperability, Data
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Sovereignty and Trust, and Data Value Creation (together: tech-

nical building blocks). The DSSC blueprint is developed through

extensive community input over multiple iterations and is built

upon European efforts, such as the OpenDEI framework [13], and

provides concrete guidelines on establishing governance bodies,

managing participation, ensuring legal compliance, and designing

sustainable value propositions.

2.3.1 Alternative Framework and Related Approaches. To determine

if using the DSSC Blueprint as a foundation is appropriate, alterna-

tive frameworks and approaches are analyzed and compared.

The IDSA-RA defines roles and (connector) components to en-

sure organizations remain in control of their data in exchanges [33].

However, while offering strong technical standards for secure data

exchange and trust, it provides comparatively less detail on busi-

ness models or governance setup for a multi-organizational data

space. Its ‘rulebook’ concept is also covered by the DSSC Blueprint.

GAIA-X, an EU initiative originally focusing on cloud infrastruc-

ture, establishes a trust framework and federated catalog/identity

services for participants to share data under common rules [33]. Its

focus is on technical interoperability and compliance across differ-

ent cloud and data platforms. Yet, like the IDSA-RA, it does not fully

articulate how to design the business relationships, value-sharing

models, or organizational governance within a single data space.

The DSBA (formed by IDSA, BDVA, FIWARE, GAIA-X, and oth-

ers) attempts to unify existing reference models [11], identifying

overlaps and gaps among frameworks [33]. While DSBA has pro-

duced reference documents, it serves more as a forum for alignment

than a ready-to-use blueprint. Notably, DSBA’s early output leaned

on member contributions and did not deliver an integral organiza-

tional capability model. The DSSC Blueprint can be described as

a product of the effort of the DSBA, explicitly aiming to provide a

single, coherent blueprint.

Some domains developed their own data space rulebooks or ar-

chitectures, prior the DSSC. For instance, Sitra published a rulebook-

template for data sharing, and some EU pilot projects drafted gov-

ernance models [33, 21]. While addressing legal agreements, trust,

and participant roles within a given sector, their shortcoming lies

in that they are not universal.

Critical Reflection and Shortcomings. The DSSC presents a holis-

tic foundation for a Data Space Maturity Model focusing on or-

ganizational and business capabilities. It ensures that maturity as-

sessment covers organizational governance structures, participant

engagement processes, value-sharing mechanisms, and legal agree-

ments [12]. The DSSC Blueprint was intentionally designed to fill

that gap by treating organizational and business capabilities as

essential elements of a data space architecture [26]. Furthermore,

the DSSC Blueprint is a result of European consensus and draws on

best-practices from cited initiatives [33]. Thus, a maturity model

grounded in the DSSC Blueprint uses criteria that are recognized

and understood across the EU data space community, leading to

comparable state-of-the-art maturity assessment.

However, there are certain limitations and considerations that

have to be acknowledged before using the DSSC blueprint as the

foundation for ourmaturitymodel. The Blueprint’s domain-agnostic

design [33] means that some sector-specific nuances are not fully

captured. For instance, the Skills Data Space adopted the DSSC

business building blocks and introduced additional custom blocks

needed for their specific use cases [10]. Furthermore, the DSSC

Blueprint’s comprehensive scope reflects the complexity of data

spaces. For organizations just setting up data spaces, adhering to

every aspect can be an overload. A maturity model should explore

how to stage and prioritize capabilities, recognizing that not every

capability needs to be excellent to create value.

3 Methodology
The development of the maturity model presented in Section 4

is grounded in the Design Research paradigm [25], specifically

tailored for maturity model development, and follows the eight

requirements (R1-R8) for maturity models proposed by Becker et

al. [2]. De Bruin et al.’s phases for maturity model development

– Scope, Design, Populate, Test – are followed [14]. The phases

Deploy and Maintain are considered future work.

Note that the headers of the following paragraphs map develop-

ment phases to requirements.

Phase 1: Scope (R1, R2). This phase defines the problem domain,

stakeholders, and the diagnostic purpose. The need for this data

space maturity model was established through a conducted liter-

ature analysis, the DSSC Blueprint, and a collaboration with the

iSHARE Foundation, addressing a practical need to assess and im-

prove data space maturity. Grounded in the DSSC Organizational

and Business Building Blocks [12], this model serves as a diagnostic

tool for organizational and business readiness. The choice for the

DSSC Blueprint’s building blocks is reflected on in Section 2.3.

Phase 2: Design (R2, R3, R5). This phase defines the model’s ar-

chitecture, number of maturity levels, and structural components.

A hierarchical architecture structures the model around the DSSC

Organizational and Business Building Blocks, with each building
block built out of concepts, each concept having one or more di-

mensions, and for each dimension one or more assessment questions.
A five level maturity scale (Initial, Repeatable, Defined, Managed,

Optimized) was adopted.

Phase 3: Populate (R3, R5, R6). This phase populates the model

with concepts, dimensions, maturity levels, and assessment ques-

tions, evidenced in the DSSC Blueprint and building on the struc-

ture identified in phase 2. A triadic document analysis (skimming,

reading, interpretation), as described by Bowen [3], was applied to

the DSSC Blueprint documentation. Relevant section were identi-

fied by skimming, detailed content extracted by thorough reading,

and meaning synthesized through interpretation to define the con-

cepts and dimensions. For each dimension assessment questions

are formulated, translating phrases from the DSSC Blueprint into

question format that are identified to describe a concept. Each

question employs a 1-5 scale, progressing from reactive/ad-hoc to

proactive/predictive states. A traceability table was created to map

each question to its concept, dimension, and relevant source text(s),

ensuring evidence-based content and transparency. The traceability

tables are provided in the supplementary material.

Phase 4: Test (R4, R7). This phase covers the testing and validation
of the model’s reliability, usability, content validity, split into a self-

assessment and an expert evaluation phase.
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Self-Assessment. The preliminary model was applied to available

data space documentations. Four data spaces were selected owing

to their publicly accessible documentations. The data spaces are

Catena-X [6], the European Data Space for Smart Communities

(DS4SSCC) [17], the Common European Data Space (CEEDS) [18],

and the Green Deal Data Space (GDDS) [23]. These initiatives all

have meaningful governance, business, and legal structures. Data

was collected via a qualitative document analysis, again following

Bowen’s three stages (skimming, reading, interpreting) [3]. The

model’s scoring rubric was applied consistently across all building

block to extract relevant information and assign quantitative scores

(1-5). Scores were aggregated for each building block (mean), and

then for the overall data space (mean of building blocks means). A

traceability table supports reliability by mapping scores to source

text and conceptual foundations.

Expert Evaluation. After the self-assessment, an expert evalua-

tion validated the model using Salah et al.’s structured template

to assess clarity, completeness, usability, understandability, and

domain alignment [37]. The chosen experts are five professionals

with significant experience in the development, governance, and

implementation of data spaces. Two senior representatives from a

European data-sharing foundation participated. A senior manager

from a sectoral data space initiative with a sustainability focus, a

senior technical architect from a leading applied research organi-

zation, and the CEO of a data infrastructure initiative, completed

in the panel. Their combined experience includes strategic gover-

nance and operational implementation of cross-organizational data

ecosystems. Each expert received comprehensive documentation:

the maturity model, guidelines on its structure, and application,

and the assessment template. The evaluation involved independent

template completion, with optional feedback sessions. Each expert

signed a form expressing their consent in participating in this ex-

pert evaluation, as well as the usage and storing of their responses.

Results were analyzed for patterns, strengths, and improvement ar-

eas. Qualitative feedback was thematically coded by building block,

while quantitative scores were aggregated for overall model per-

formance. These findings iteratively defined the model, enhancing

clarity and practical alignment.

4 Design of the Maturity Model
The design of the maturity model, resulting from phases 1-3 defined

in the previous section, is described here at a high-level. The full

definition of the model is available in the supplementary material.

Phase 4 is covered in Section 5.

The model’s scope is defined as “assisting data space initiatives

in assessing the maturity of their organizational and business ca-

pabilities” and is designed for deployment within operational or

developing data space initiatives. All eight building blocks (from

the business and organizational pillar of the DSSC blueprint) are

determined to be significant for assessing a data space’s maturity

and form the model’s structural components. The model defines

43 concepts, 115 dimensions and 151 assessment questions scored

across 5 maturity levels. The maturity levels are defined in Table 1.

The maturity levels are inspired and deduced by the work of Land-

grebe [30] and are contextualized to the data space context. The

reader is referred to the supplementary material for all dimensions,

assessment questions, and traceability tables. The following para-

graphs summarize the concepts identified for each of the eight

building blocks.

Business Model. Six concepts were identified to capture the busi-

ness oriented aspects of data spaces. Value Propositions define
how the data space delivers value to participants through clear and

tailored offerings.Multi-Sidedness focuses on enabling interac-

tions among diverse participant types with aligned incentives. A

collaborative Business Model emphasizes co-developed mod-

els integrating participants’ objectives. Governance Authority
Responsibilities outlines the authority’s role in overseeing and

adapting the business model. A data space’s agility in respond-

ing to changes is described by Dynamic Capabilities. A mature

revenue and cost management ensures financial viability through

transparent Revenue and Cost Management.

Use Case Development. Five concepts define the use case devel-
opment building block. Use Case Identification and Monitoring
describes the collection and evaluation of use case ideas based

on their objective alignment and market potential. Use Case Sce-
narios are then detailed out and refined and validated through

structured approaches. The Use Case Implementation covers

operationalization of use cases with relevant infrastructure and

agreements. Continuous Improvement of use cases ensures their
alignment with objectives. Use Case Orchestration ensures coor-

dination and scalability.

Data Space Offering. The data space offering building block is di-

vided into five concepts. Data Products are marketable assets with

clear specifications.Data Services include value-creation tools that
are offered by participants. A mature data space should have a clear

Offering Strategy that describes the prioritization and onboard-

ing of data products and services, the enforcement of governance

rules, and the support of participants to create quality offerings.

The data space offering is defined by its Governance Rules to
ensure trust, sustainability and compliance. Lastly, Participant
Support ensures the creation and maintenance of high-quality

data products.

Intermediaries and Operators. Six concepts outline this building
block. Service Provision describes the technical and business ser-

vices provided. A mature Governance Framework Integration
describes how intermediaries and operators align with and are reg-

ulated by the data space’s governance framework. The financial

structures through which intermediaries and operators contribute

to the operations and sustainability of a data space are covered by

the Business and Revenue Models. Intermediaries and operators

work with other providers within and across data spaces to enable

technical and operational Interoperability and Collaboration.
Service Provider Responsibilities detail the expectations for ser-
vice providers regarding performance, compliance, transparency,

privacy, security, auditing, and support of federation. Lastly, Risk
Management is a key concept.

Organizational Form and Governance Authority. This building
block’s assessment is divided into three concepts. The Organiza-
tional Form Decision of a data space effects how a data space

manages its assets, contracts, liabilities, governance, and long-term
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Table 1: Descriptions of the maturity levels used by the maturity model.

Level Title Description
Level 1 Initial This dimension is in creation and/or in an undeveloped state. The processes described by this dimension are ad hoc or non-

existent, responsibilities are unclear, and compliance or governance mechanisms are either missing or ineffective. There is no

formal structure, documentation, or oversight existent/documented. This dimension is no prioritized within the data space.

Level 2 Repeatable This level indicates that some basic structures and responsibilities are in place, mostly informal or inconsistently applied. The

processes may be partially documented but lack standardization. Legal, organizational, or governance efforts are reactive and

driven by immediate operational needs. The priority of this dimension is low and there is no regularly pursued improvement.

Level 3 Defined The dimension is formalized and aligned with accepted industry practices. Policies, roles, and responsibilities are clearly defined

and documented. Legal and governance frameworks are systematically implemented. The dimension is treated as a functional

part of the data space and periodic reviews may occur.

Level 4 Managed The dimension is strategically embedded into data space operations. There is evidence of active monitoring, structured reviews,

and targeted improvements. Legal and governance mechanisms are proactively enforced. Performance is measured, and there is

cross-stakeholder coordination. The dimension is a recognized priority.

Level 5 Optimized The dimension is continuously improved based on data-driven insights, KPIs, and best practices. Processes are automated where

feasible, aligned with advanced standards, and demonstrate leadership within the data ecosystem. Governance, legal compliance,

and organizational readiness are highly mature, adaptive, and future-focused.

sustainability and is therefore a key concept in a data space’s matu-

rity. To create the body responsible for developing, implementing,

and enforcing the internal rules of a data space, the concept of

Governance Authority Establishment contributes to the ma-

turity of a data space. To document internal rules, policies, and

technical specification, a data space needs a mature Governance
Framework Development.

Participation Management. The analysis of this building block

leads to six assessment concepts. The first concept of this building

block describes the Participant’s Roles and Responsibilities. A
structured Onboarding Process into the data space contributes

to a high maturity. More so, a structured Offboarding Process
ensures integrity and legal security, hence contributing to high ma-

turity. Furthermore, the concept of Compliance and Governance
Alignment was identified, to describe the conformity of partici-

pants to internal rules, regulatory frameworks, and the overarching

governance framework of the data space. Data Transaction Fa-
cilitation describes the capabilities of secure data sharing. Lastly,

the concept of Stakeholder Engagement and Monitoring de-

scribes the involvement of both internal and external stakeholders

to ensure participant alignment.

Regulatory Compliance. Regulatory compliance is assessed by

six concepts. Triggers are identified as a concept that describe

the signaling when and which legal framework should be applied.

Data Space Requirements are a central concept of regulatory

compliance maturity that describe the legal requirements that di-

rectly regulate the data space. Furthermore, a mature data space

includes Additional Legal Considerations that could affect data

space operations. A mature data space leverages Tools for Com-
pliance that assist the data space and its participants in fulfilling

legal obligations. The Governance Authority Role is identified
as a concept that implements and and enforces legal compliance

across the data space. Lastly, an understanding of a Participant’s
Rights and Obligations is emphasized.

Contractual Framework. This last building block is divided into

five concepts. Firstly, Institutional Agreements describe the nec-
essary legal foundation for a data space. Data Sharing Agree-
ments describe the regulated exchange and use of data among

participants. Service Agreements govern the provision of data

related services. Legal Interoperability and Scalability ensures

that agreements across different use cases and participants maintain

consistent and compatible. The last identified concept is Regula-
tory Compliance Integration into the contractual framework.

For the initial maturity model 43 concepts were identified and

mapped to 115 dimensions (Table ??, and earlier model versions

can be observed in the GitHub ??). For each dimension assessment

questions were developed, totaling at 151 questions. These ques-

tions use 1-5 scales. This phase successfully translated the DSSC

Blueprint into a maturity assessment framework.

5 Maturity Model Testing and Validation
This section describes the outcome of the testing and validation

phase (Phase 4, Section 3). Firstly, in Section 5.1, the model is ap-

plied and tested for relevance and rigor, ensuring that the model

is functional, comprehensive, and that assessment of data space

initiatives is feasible. Secondly, in Section 5.2, the model is validated

with experts for clarity, completeness, usability, and alignment.

5.1 Maturity Model Testing
As part of the self-assessment, the model is applied to four pub-

licly available documentations from four data spaces: the Catena-X

Operating Model, the DS4SSCC comprehensive documentation (On-

boarding Plan, Action Plan, Multi-Stakeholder Governance Scheme,

Data Space Blueprint and Priority Data Sets), the CEEDS Blueprint,

and the GDDS’s Endorsed Governance Scheme. These cases serve

as empirical ground for assessing the model’s diagnostic capabilities

in real-world contexts. The process combined quantitative scoring

(overall scores: Catena-X: 3.54, DS4SSCC: 2.56, CEEDS: 2.79, GDDS:

2.56, see Figure 1) with qualitative insights to critically evaluate the

applicability, informing subsequent model refinements. The results

per building block are discussed in what follows.
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Figure 1: Data SpaceMaturity Scores for selected Case Studies

Business Model. Application of the business building block re-

veals Catena-X scoring the highest at 3.4/5, GDDS at 2.7/5, DS4SSCC

at 2.6/5, and CEEDS at 2.5/5. Value proposition and stakeholder

governance consistently demonstrated strong performance across

all data spaces, affirming their critical role. Lower scores in revenue

models and financial viability largely stemmed from undisclosed

mechanisms, highlighting a common immaturity in transparent

financial structuring. Limited evidence for dynamic capabilities and

co-creation processes in DS4SSCC, CEEDS, and GDDS indicates

underdeveloped stages in their adaptive business design. Based on

these insights, the component is refined. Two pairs of overlapping

questions (old Q1 and Q3 on value proposition) are merged, and two

other (old Q2 and Q6) are removed entirely due to thematic overlap.

Specific adjustments are made (old Q14) to reduce ambiguity and

better accommodate early-stage ecosystems.

Use Case Development. The use case development building block

assessment leads to Catena-X scoring 3.6/5, GDDS 3.2/5, CEEDS

2.8/5, and DS4SSCC 2.7/5. Strengths in process formalization, stake-

holder engagement, and infrastructure readiness are captured. Es-

pecially Catena-X demonstrated strong alignment with standard-

ized implementation pathways and interoperability mechanisms,

validating the model’s capacity to assess structured development.

Monitoring, performance analysis, and change management show a

consistent weakness across CEEDS, GDDS, andDS4SSCC, highlight-

ing an initial assumption within the model regarding sophisticated

orchestration capabilities. The component is refined by merging

two questions (old Q1 and Q4 on process formalization), two ques-

tions (old Q3 and Q15) are removed entirely. Additionally, feedback

from Catena-X’s assessment lead to modifications of two questions

(old Q11 and Q12) to improve clarity.

Data Space Offering. The data space offering assessment proved

Catena-X as the most mature at 3.8/5, DS4SSCC at 3.3/5, and CEEDS

and GDDS at 2.8/5. Dimensions related to service standardization,

catalog-based accessibility, and governance rule formalization are

captured with consistently high scores. Its ability to assess align-

ment with use case delivery is also validated. A limitation identified

during the assessment is in the planning and prioritization of on-

boarding of in-demand offerings, particularly for CEEDS and GDDS,

suggesting these capabilities may be less developed or prioritized

in some data spaces. Three questions (old Q2, Q3, and Q19) are

merged into one question (Q2 on Quality Assurance and Incentives)

to eliminate redundancy. Four questions (old Q7 on Diversity, Q8

on Integration, Q6 on Formalization, and Q12 on Network Effect En-

abling) are removed because of thematic overlap, subjectivity, and

requiring undue assumptions for accurate assessment. GDDS’s as-

sessment highlighted the need for increased flexibility in addressing

partially documented offerings, resulting in a rephrased Q2.

Intermediaries andOperators. This building block displays Catena-
X at 3.2/5, DS4SSCC and CEEDS both at 2.7/5, and GDDS 2.3/5. The

model effectively captures regulatory compliance, technical interop-

erability, governance integration, with all data spaces documenting

evidence. Additionally, all data space show evidence for neutrality

enforcement. Low maturity is observed regarding transparency,

incident response, and exit strategies, due to either less compre-

hensive documentation or current de-prioritization. Seven question

pairs are merged (e.g., old Q7 and Q8 into new Q4 on Transparency

and Economic Growth) to reduce redundancy, and eight questions

are rephrased to broaden their scope and allow for greater flexibility

in terminology (e.g., replacing "Data Space Governance Authority"

with "Governance Body").

Organizational Form and Governance Authority. For this building
block Catena-X achieve a score of 4.2/5, DS4SSCC scored 2.6/5,

CEEDS 2.7/5, and GDDS 2.1/5. Across all data spaces, the model

captured governance structure formalization, rule development, and

authority definition, with consistent high scores. CEEDS and GDDS

showed lower maturity in structural specification and the use of

performance metrics for governance. The test leads to merging old

Q1 and Q3 into a new Q1 on Decision Process and Adaptability and

old Q7 and Q8 into a new Q5 on functional scope and effectiveness.

Participation Management. The participation management build-

ing block showsmaturity levels of 2.9/5 for CEEDS, 2.8/5 for Catena-

X, 2.6/5 for DS4SSCC, and 2.6/5 for GDDS. The model’s diagnostic

power is validated by effectively using evidence of structural on-

boarding processes, role formalization, compliance alignment, and

interoperability. Offboarding dimensions scored consistently low

with no formal process documented, indicating a gap in operational

maturity. GDDS and Catena-X mentioned offboarding as future

work, indicating the importance in operationalizing data spaces.

Old Q14 and Q15 are merged into a question on Inclusivity. Three

questions aremodified to improve their focus and remove ambiguity

(e.g. refining "efficiency" in new Q4).

Regulatory Compliance. Regulatory compliance assessment gives

maturity levels of 3.5/5 for Catena-X, CEEDS at 2.9/5, DS4SSCC at

2.0/5, GDDS 2.2/5. The model effectively assessed core areas such

as trigger identification, governance alignment, and integration of

legal frameworks. CEEDS and GDDS show high maturity in for-

malization of documentation and adherence to standards. While
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regulatory compliance flowcharts are described in the DSSC Blue-

print, they are not commonly utilized. One question was removed

and four questions are merged (e.g., old Q4 and Q5 into new Q4 on

Interoperability Integration; old Q7 and Q8 into new Q6 on Process

Integration) to broaden the scope and reduce redundancy.

Contractual Framework. For the last building block, Catena-X

scores at 3.9/5, CEEDS at 2.9/5, GDDS at 2.7/5, and DS4SSCC at

2.1/5. High scores are obtained for role clarity, compliance coverage,

process integration, and standardization. Automation and harmo-

nization of legal terms consistently scored low, primarily due to

insufficient supporting documentation, highlighting areas of lower

maturity. Four questions are merged (e.g., old Q5 and Q6 into new

Q5 on Standardization) due to overlapping focus. One question is

dropped (old Q19 on Intelligibility - how clearly rights, obligations,

and terms of participation are communicated to stakeholders), as

none of the assessed data spaces provided documentation or men-

tioned this dimension. One question is added on Dispute Resolu-

tion, as all four data spaces provided relevant documentation, with

Catena-X particularly emphasizing the dimension.

5.2 Expert Validation
The expert validation phase validates the maturity model’s clarity,

completeness, usability, and alignment with the data space domain

using the structured template proposed by Salah et al. [37]. Five

domain experts (E1-5) participated, providing quantitative and qual-

itative insights. Information on the otherwise anonymous experts

can be found in Section 3.

5.2.1 Quantitative Insights. The experts rated the model across

multiple criteria using a five-point scale (Strongly Disagree to

Strongly Agree). Table 2 summarizes their responses.

Four experts strongly agree that the maturity levels represent

all maturation stages, with E5 indicating slight agreement. The

relevance of concepts and dimensions is also agreed upon, with E1

agreeing strongly and others slightly. Comprehensiveness, mutual

exclusion, and accuracy received high ratings from E1, E4, and E2,

while others remained neutral. All experts agree that the maturity

levels of the model are understandable. Assessment guidelines and

documentation are rated highest by E1, followed by E3, E5, and E4

(4) and E2 (3). The model’s usefulness and practicality is agreed on

by four experts, E2 remains neutral.

5.2.2 Qualitative Insights.

Maturity Levels. Four experts rate the five-level maturity scale

(Initial, Repeatable, Defined, Managed, Optimized) sufficient for

the data space domain. E1 states that the levels are adequate for

initial assessment but suggested that additional levels might be

added in the future to guide ecosystems toward advanced stages

(Q1 of the questionnaire, found in the supplementary material). The

expert also proposed that maturity level descriptions could include

specific metrics in the future to enable better analysis of data space

maturity (Q2). E2 recommended adding a level to validate wether

implementations have been tested with real data transactions, since

maturity should reflect tangible outcomes (Q1). Further, the expert

suggests updating descriptions to link maturity explicitly to results,

such as successful data transactions, to avoid overemphasizing the

theoretical processes (Q2). These results underscore the need for

more outcome-focused maturity criteria. E3 had no suggestions to

add or update the maturity levels and descriptions (Q2 & Q3). E4

suggests adding a maturity level between initial and repeatable to

depict the long process between these levels, mentioning missing

clarity in the step from level 4 to 5. Additionally, the expert describes

that the levels should capture how the participants are using the

ecosystem. E5 suggests considering extending the model to capture

general use instead of mere conceptual planning.

Concepts and Dimensions. Next, the expert feedback on the iden-

tified concepts is presented. E1 agrees to the overall importance of

all dimensions for achieving full maturity but highlights potential

overlap between Data Space Offering, Participant Management,

Regulatory Compliance, and Contractual Framework (Q5). The ex-

pert notes that components like a Trust Framework or a Connector

could fulfill multiple dimensions. Furthermore, it is indicated that

dimensions might require updates as data spaces evolve, especially

with emerging standards (Q5). E1 does not propose adding or re-

moving specific dimensions but emphasizes that some might be

less relevant depending on a data space’s strategic goals (Q3, Q4).

E2 suggests adding dimensions for effectiveness of an executed

desired change under the Organizational Form and Governance Au-

thority Building Block. For the Participation Management building

block the expert suggests adding the management of exceptions.

The expert proposes refactoring the dimensions of the Governance

Authority Responsibility Concept into two dimensions instead of

three, indicating that the Revenue Model Diversity should be part of

the Financial Stability Dimension. It is questioned, if a separate In-

termediaries and Operators building block is necessary, suggesting

it could be part of the Business Model. Furthermore, dimensions like

Process Structure in Use Case Development and Interoperability in

Contractual Framework are challenged, advocating for flexibility to

cooperate with other ecosystems instead. Additionally, E2 suggests

refining three dimensions from the Use Case Development Building

Block, such as Collaboration Effectiveness, Change Management,

and Scalability. The expert considers Engagement too broad, em-

phasizing that a data product needs to be used by people. Policy

Alignment is considered impossible to ask and the flexibility of

contractual agreements needs to be clarified.

E3 provides ten comments on five building blocks of the matu-

rity model: Use Case Development, Data Space Offering, Interme-

diaries and Operators, Participant Management, and Contractual

Agreement. The expert emphasizes that dimensions and assessment

questions can be too use-case-specific, limiting generalizability. E3

proposes a dimensions specifically for FAIR principles and shifting

to percentages for questions assessing a set of entities to better

reflect variation across maturity levels. Lastly, questions combining

multiple criteria should be separated for clarity.

E4 suggests adding a dimension to the Use Case Development

building block that measures how much participants are depending

on the functioning of the ecosystem.

E5 proposes expanding the use case development building block

by considering use cases as a mapping of real-world user groups

contextualized into the data space. Furthermore, without assigning

them to a specific building block, the management of data visibility,
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Table 2: Expert Evaluation Ratings for Maturity Model Experts 1-5 (E1-5)

Criteria Expert 1 Expert 2 Expert 3 Expert 4 Expert 5

Maturity Levels
Sufficiency Strongly Agree Strongly Agree Strongly Agree Slightly Agree Slightly Agree

Concepts and Dimensions
Relevance Strongly Agree Slightly Agree Slightly Agree Slightly Agree Slightly Agree

Comprehensiveness Slightly Agree Strongly Agree Neither Disagree nor Agree Strongly Agree Slightly Agree

Mutual Exclusion Slightly Agree Slightly Agree Slightly Agree Slightly Agree Neither Disagree nor Agree

Accuracy Strongly Agree Slightly Agree Strongly Agree Missing Neither Disagree nor Agree

Understandability
Maturity Levels Strongly Agree Slightly Agree Slightly Agree Slightly Agree Slightly Agree

Assessment Guidelines Strongly Agree Neither Disagree nor Agree Slightly Agree Strongly Agree Slightly Agree

Documentation Strongly Agree Neither Disagree nor Agree Slightly Agree Strongly Agree Slightly Agree

Ease of Use
Scoring Scheme Strongly Agree Slightly Agree Missing Strongly Agree Slightly Agree

Assessment Guidelines Strongly Agree Slightly Agree Slightly Agree Strongly Agree Slightly Agree

Usefulness and Practicality
Usefulness Strongly Agree Neither Disagree nor Agree Strongly Agree Slightly Agree Neither Disagree nor Agree

Practicality Strongly Agree Neither Disagree nor Agree Slightly Agree Slightly Agree Slightly Agree

access, use, as well as rules for combining different kinds of data

are suggested as missing concepts.

Scoring Scheme and Assessment Guidelines. E1 and E2 emphasize

enhancing the scoring scheme and guidelines for usability. E1 advo-

cates for automated scoring to increase convenience. Furthermore,

noting that as industry data grows, specific standards could better

assess scalability and sustainability (Q6). E2 suggests that guidelines

should reference actual components used in the building blocks to

make assessment more actionable, acknowledging that this may be

challenging at the current maturity level (Q7). E2 recommends that

the scoring scheme provides actionable guidance tailored to the

data space’s market scope, avoiding overly idealistic goals (Q6). The

expert proposes that guidelines set the context for each question,

explaining its relevance to the data space’s objectives and improve

clarity (Q7). E3 suggests enhancing the guidelines by an explanation

of the relationship between concepts and dimensions (Q7).

Usefulness and Practicality. E2 emphasized that maturity should

be measured by real world outcomes, such as successful data trans-

actions and implemented evaluations, rather than process docu-

mentation. The expert suggests prioritizing key questions based on

the data space’s stage and goals to make the model more actionable,

enhancing both usefulness and practicality (Q9, Q10). E4 and E5

suggest adding examples to explain the assessment and showcase

options to achieve higher maturity.

6 The Final Assessment Model
In the final iteration, thematurity model is refined in response to the

expert feedback. The key adjustments are highlighted below. The

complete, final model can be found in the supplementary material.

The Business Model building block is changed by merging the

dimension “Revenue Model Diversity” into “Financial Sustainabil-

ity” to reduce redundancy and emphasize long-term viability. This

way, financial aspects are evaluated based on their contribution in

sustainability, enhancing the focus on outcome-based maturity.

The Use Case Development building block is changed to change

the focus from process structure to “Process Effectiveness” and

from the broad “Collaboration Effectiveness” to “Effective Stake-

holder Collaboration”, aiming to capture actionable outcomes. New

dimensions “EcosystemDependency” and “ExceptionManagement”

are introduced to capture participant’s reliance on the data space

and the handling of unique use case requirements, respectively.

In the Data Space Offering building block, the “Engagement”

dimension is changed to “Market Research for Data Product Usage”

to ensure data products are more user-centered and aligned with

market needs. A new dimension, “FAIR Principles Alignment”, is

added to assess data product quality. Additionally, a question on

“Accessibility” is removed since it overlaps with the question on

FAIR principles.

The Intermediaries and Operators building block is refined in the

“Business and Revenue Models” section. The question on “Trans-

parency and Economic Growth” is split into questions on “Trans-

parency Alignment” and “Economic Growth Contribution”. This

assesses more granular how individual business models of interme-

diaries align with data space objectives and contribute to overall

ecosystem scaling.

For this building block, a new dimension “Implementation Ef-

fectiveness” is introduced under “Governance Authority Establish-

ment”. This addition directly assesses the agility and efficiency with

which the governance authority can execute desired changes and

implement decisions within the data space, emphasizing actionable

governance capabilities.

In the Participationmanagement building block, “ExceptionMan-

agement” is added to address unique participant needs. Questions

related to “Data Transaction Facilitation” are removed as they fo-

cus on technical aspects. “Inclusivity” is rephrased to “Participant

Diversity and Inclusion” to better align with the concept of broad

representation. Furthermore, a question related to “Compliance

and Governance Alignment” is split into “Policy Alignment” and

“Compliance Monitoring” for more precise evaluation.

To enhance clarity, two dimensions are redefined in the Con-

tractual Framework building block. “Flexibility” in data-sharing

agreements is refined to “Agreement Adaptability”, focusing on the

agreements’ capacity to evolve with usage requirements. Similarly,
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“Interoperability” is clarified as “Adaptability to External Ecosys-

tem”, emphasizing the agreements’ ability to facilitate cooperation

with other data spaces.

This changes should have resulted in a more robust, precise,

and practically applicable maturity model for data spaces. The

updated assessment framework should provide a clearer and more

actionable basis for evaluating, benchmarking, and enhancing data

space initiatives. The final model consists of eight building blocks,

41 concepts, 106 dimensions, and 109 assessment questions.

7 Discussion
The section discussed this research in comparison with existing

work, interprets findings, discusses limitations, and explores alter-

native explanations and interpretations.

7.1 Comparison with Existing Work
The developed maturity model in this paper builds upon the or-

ganizational and business building blocks of the DSSC Blueprint,

distinguishing itself from previous models in both scope and gran-

ularity. While existing models such as MAMOGI, by Dorkaev et

al. and MM4DS, by Curry and Tuikka, have addressed aspects of

data spaces maturity, they often remain high-level, sector-specific,

or lack actionable assessment criteria across all maturity dimen-

sions. In contrast, the model presented here includes eight building

blocks, 41 concepts, and 106 dimensions, and is evaluated through

109 assessment questions. The quantitative results from the four

tested data spaces indicate a useful discrimination capability of the

model. UnlikeMM4DS, which uses fictitious case studies and lacks a

transparent scoring system, this model combines document-based

self-assessment with expert validation, providing a dual-source

confirmation of content relevance and applicability. The diverging

scores of the case studies (2.1 to 4.2 across building blocks) show

that the model is sensitive to variation in maturity levels, confirm-

ing construct validity. The model contributes not only to academic

understanding of data space maturity but also offers a tool for policy

and strategic planning among practitioners and ecosystem builders.

7.2 Interpretation of Findings
During self-assessment some concepts scored consistently lower

across all four data spaces, such as Revenue and Cost Management,

Offboarding, and Dynamic Capabilities. This could indicate that

either these are not yet prioritized by most data spaces or that the

current documentation neglects them. In both cases, their inclusion

in the model is still valuable as it highlights growth opportuni-

ties and capability gaps. The strong scores in Organizational Form

and Governance Authority and Data Space Offering, especially for

Catena-X, confirm the model’s alignment with mature implemen-

tations, supporting its external validity. At the same time lower

scores in Contractual Framework and Participation Management

for DS4SSCC and GDDS may stem from limited documentation or

indicate that certain concepts and dimensions are less prioritized.

Additionally, expert feedback revealed that dimensions like interme-

diary governance or collaboration effectiveness may need further

granularity or simplification. Experts confirmed the completeness,

usability, practicability, and understandability of the model. Com-

ments given by these experts have been applied to the model to

enhance the performance in these dimensions.

7.3 Limitations
All self-assessments were conducted by one researcher, which can

affect scoring reliability. A multi-rater analysis would enhance

reproducibility and is therefore subject to future improvement iter-

ations. Only four data spaces were assessed due to documentation

availability, limiting the generalizability of the results and poten-

tially under-representing some practices. Follow-up experiments

to evaluate the assessment scores with stakeholders of the respec-

tive data spaces could give deeper insights into the applicability of

the model and the relevance of its concepts. And while the DSSC

Blueprint ensures wide applicability, it may lack depth in domain-

specific contexts. The presented maturity model can perhaps be

supplemented with domain-specific extensions. Lastly, only five

experts participated in the formal validation. And although the

experts all offered highly relevant expertise and detailed insights,

broader stakeholder input could increase external validity (i.e., we

have not been able to demonstrate saturation).

8 Conclusion
This research addressed the need for a standardized, structured

approach to assessing the maturity of data spaces. Grounded in the

DSSC Blueprint’s Organizational and Business building blocks, this

study delivers a domain-agnostic maturity model that fills a gap in

current research and provides a foundation for harmonized matu-

rity assessment across the European data space ecosystems. The

model is developed in response to the call for the development of

standardized maturity assessment methods to evaluate data spaces

by the European Trusted Data Framework initiative [19].

The study first identified the foundational organizational and

business capabilities defined in the DSSC Blueprint as critical ele-

ments for maturity assessment. Through a study of related work it

was shown that while several maturity models exist across domains,

they fall short in addressing the specific inter-organizational legal,

and governance challenges unique to data spaces. Building on these

insights, this paper translated the DSSC capabilities into measur-

able concepts and dimensions, and five maturity levels, enabling a

structured and transparent evaluation process.

The model was operationalized using targeted indicators and as-

sessment questions, demonstrating that ideas described in the DSSC

Blueprint can indeed be converted into an actionable evaluation

tool. Applying the model to four real-world data space initiatives

and gathering expert feedback enabled us to refine and validated

the model’s practical relevance. As such, the model is a diagnostic

instrument for stakeholder to benchmark current capabilities and

guide strategic planning for data space evolution.

Future work could explore broader validation through stake-

holder applications, digitalized and automated assessment for scal-

ability, and sector specific concepts to enhance relevance. Ideally,

subsequent studies will refine the model through iterative, cross-

domain testing and by embedding into strategic decision-making

frameworks for data space governance. Specifically, this includes

assessing data spaces based on their current and desired maturity, as
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well as the perceived importance of assessment dimensions (as sug-

gested by Curry and Tuikka [9]) to further identify how capabilities

can be staged and prioritized.

Acknowledgments
This research was partly supported by the AMdEX-DMI project

(Dutch Metropolitan Innovations ecosystem for smart and sustain-

able cities, made possible by the Nationaal Groeifonds).

Use of GenAI
Generative AI was used for proofreading and editing assistance

in the preparation of this paper, as well as assistance in table and

paper formatting. Tables were created by AI but not populated by

it. No AI-generated content or data is included in this work.

References
[1] Manlio Bacco, Alexander Kocian, Stefano Chessa, Antonino Crivello, and Paolo

Barsocchi. 2024. What are data spaces? systematic survey and future outlook.

Data in Brief, 57, 110969.
[2] Jörg Becker, Ralf Knackstedt, and Jens Pöppelbuß. 2009. Developing Maturity

Models for ITManagement: A ProcedureModel and its Application. en. Business
& Information Systems Engineering, 1, 3, (June 2009), 213–222. doi:10.1007/s125
99-009-0044-5.

[3] Glenn A Bowen. 2009. Document analysis as a qualitative research method.

Qualitative research journal, 9, 2, 27–40.
[4] Yusuf Bozkurt, Alexander Rossmann, Zeeshan Pervez, and Naeem Ramzan.

2025. Development and evaluation of an urban data governance reference

model based on design science research. Government Information Quarterly, 42,
2, 102025.

[5] Ismael Caballero, Fernando Gualo, Moisés Rodríguez, and Mario Piattini. 2023.

A maturity model for data governance, data quality management, and data

management. In Conference on Cloud Computing, Big Data & Emerging Topics.
Springer, 157–170.

[6] Catena-X Automotive Network. 2024. Why catena-x? introduction to the oper-

ating model. https://catenax-ev.github.io/docs/operating-model/why-introduc

tion. Accessed: 2025-06-02. (2024).

[7] Elisabete Correia, Helena Carvalho, Susana G Azevedo, and Kannan Govindan.

2017. Maturity models in supply chain sustainability: a systematic literature

review. Sustainability, 9, 1, 64.
[8] Daniel Cukier and Fabio Kon. 2018. A maturity model for software startup

ecosystems. en. Journal of Innovation and Entrepreneurship, 7, 1, (Dec. 2018),
14. doi:10.1186/s13731-018-0091-6.

[9] Edward Curry and Tuomo Tuikka. 2022. An organizational maturity model for

data spaces: a data sharing wheel approach. Data spaces, 21.
[10] Data Space for Skills (DS4Skills). 2023. Business Building Blocks – DS4Skills

Blueprint. https://www.skillsdataspace.eu/blueprint/business-building-blocks/.

Updated: 2023-11-03; Accessed: 2025-06-12. DS4Skills – Data Space for Skills

Project, (2023).

[11] Data Spaces Business Alliance. 2025. Data spaces business alliance. Accessed:

2025-06-03. (2025). https://data-spaces-business-alliance.eu/.

[12] Data Spaces Support Centre (DSSC). 2025. Building Block Overview. Accessed:

2025-09-22. (2025). https://dssc.eu/space/BVE2/1071252426/Building+Block

+Overview.

[13] Data Spaces Support Centre (DSSC). 2023. DSSC Technical Common Grounds

- Webinar. https://static1.squarespace.com/static/63718ba2d90d0263d7fc185

7/t/65158457c38d9078008b27b5/1695908954907/DSSC_Technical+Common

+Grounds+-+webinar+11+Sep+2023.pdf. Webinar held on September 11, 2023.

(Sept. 2023).

[14] Tonia De Bruin, Michael Rosemann, Ronald Freeze, and Uday Kaulkarni. 2005.

Understanding the main phases of developing a maturity assessment model. In

Australasian conference on information systems (ACIS). Australasian Chapter of

the Association for Information Systems, 8–19.

[15] Eugenia Dorkaev, Oliver Werth, and Mathias Uslar. 2025. Mamogi-a maturity

model towards gaia-x conformity in industry 4.0.

[16] Dr. Rodrigo Falcão and Emily Calvet and Dr. Frank Elberzhager. 2024. Inter-

operability in data spaces: then, now, and next. https://www.iese.fraunhofe

r.de/blog/interoperability-in-data-spaces/. Published: 2024-06-18; Accessed:

2025-06-12. Fraunhofer IESE, (July 2024).

[17] DS4SSCC Consortium. 2024. Data space inventory for smart and sustainable

cities and communities. https://inventory.ds4sscc.eu/. Accessed: 2025-06-02.

(2024).

[18] EnerShare Project. 2024. Blueprint ceeds v2. https://enershare.eu/wp-content

/uploads/Blueprint_CEEDS_v2.pdf. Accessed: 2025-06-02. (2024).

[19] European Commission. 2024. Draft standardisation request as regards european

trusted data framework. Accessed: 2025-06-03. (Nov. 2024). https://ec.europa.e

u/docsroom/documents/62854.

[20] European Commission, Directorate-General for Communications Networks,

Content and Technology. 2025. Data Spaces – Digital Strategy (European

Commission). https://digital-strategy.ec.europa.eu/en/policies/data-spaces.

Accessed: 2025-06-12. (2025).

[21] Finnish Innovation Fund Sitra. 2025. Projects – Sitra. https://www.sitra.fi/e

n/sitra-projects/. Accessed: 2025-06-11. Sitra – the Finnish Innovation Fund,

(2025).

[22] Ewout Gort. 2021. Developing a maturity model based approach supporting
the decision to adopt International Data Spaces. Master’s thesis. University of

Twente.

[23] GREAT Project. 2024. Great project public deliverables. https://www.greatpr

oject.eu/great-project-resources/public-deliverables/. Accessed: 2025-06-02.

(2024).

[24] Iris Hausladen and Maximilian Schosser. 2020. Towards a maturity model

for big data analytics in airline network planning. Journal of Air Transport
Management, 82, 101721.

[25] Alan R Hevner, Salvatore T March, Jinsoo Park, and Sudha Ram. 2004. Design

science in information systems research. MIS quarterly, 75–105. doi:10.2307/25
148625.

[26] International Data Spaces Association. 2024. International data spaces (idsa).

https://internationaldataspaces.org/. Accessed: 2025-06-02. (2024).

[27] iSHARE Foundation. 2024. Ishare - simplifying data sharing. https://ishare.eu

/nl/. Accessed: 2025-06-02. (2024).

[28] Slinger Jansen. 2020. A focus area maturity model for software ecosystem

governance. Information and Software Technology, 118, 106219. doi:10.1016/j.in
fsof.2019.106219.

[29] Dwitama Heryadi Kurniawan, Yova Ruldeviyani, Mohammad Rizky Adrian,

Sutia Handayani, M Rizki Pohan, et al. 2019. Data governance maturity assess-

ment: a case study in it bureau of audit board. In 2019 International Conference
on Information Management and Technology (ICIMTech). Vol. 1. IEEE, 629–634.
doi:10.1109/ICIMTech.2019.8843742.

[30] Lucas Landgrebe. 2018. Development of a maturity model for assessing the
capabilities to utilise data in industrial enterprises. Ph.D. Dissertation. Wien.

[31] Benedict Langer. 2025. Understanding data & analytics maturity: a system-

atic review of maturity model composition. Schmalenbach Journal of Business
Research, 1–23.

[32] Anja M Maier, James Moultrie, and P John Clarkson. 2011. Assessing organiza-

tional capabilities: reviewing and guiding the development of maturity grids.

IEEE transactions on engineering management, 59, 1, 138–159.
[33] Angelo Martella, Cristian Martella, and Antonella Longo. 2025. Designing data

spaces: navigating the european initiatives along technical specifications. arXiv
preprint arXiv:2503.15993.

[34] Christoph Mertens. 2024. The data spaces radar. Accessed: 2025-06-03. (Mar.

2024). https://internationaldataspaces.org/wp-content/uploads/dlm_uploads

/The-Data-Spaces-Radar-Version-4.pdf.

[35] Lars Nagel and Douwe Lycklama. 2022. How to Build, Run, and Govern Data

Spaces. en. In Designing Data Spaces. Boris Otto, Michael Ten Hompel, and

Stefan Wrobel, (Eds.) Springer International Publishing, Cham, 17–28. isbn:

978-3-030-93974-8 978-3-030-93975-5. doi:10.1007/978-3-030-93975-5_2.

[36] Jens Pöppelbuß and Maximilian Röglinger. 2011. What makes a useful maturity

model? a framework of general design principles for maturity models and its

demonstration in business process management.

[37] Dina Salah, Richard Paige, and Paul Cairns. 2014. An evaluation template

for expert review of maturity models. In Product-Focused Software Process
Improvement: 15th International Conference, PROFES 2014, Helsinki, Finland,
December 10-12, 2014. Proceedings 15. Springer, 318–321.

[38] Hans Solli-Sæther and Petter Gottschalk. 2015. Stages-of-growth in outsourc-

ing, offshoring and backsourcing: back to the future? Journal of Computer
Information Systems, 55, 2, 88–94.

[39] Hans Solli-Sæther and Petter Gottschalk. 2010. The modeling process for stage

models. Journal of Organizational Computing and Electronic Commerce, 20, 3,
279–293.

[40] Petros Terzis and OE Santamaria Echeverria. 2023. Interoperability and gover-

nance in the european health data space regulation. Medical Law International,
23, 4, 368–376.

[41] Agnieszka A Tubis. 2023. Digital maturity assessment model for the organiza-

tional and process dimensions. Sustainability, 15, 20, 15122.
[42] L Thomas van Binsbergen, Merrick Oost-Rosengren, Hayo Schreijer, Freek

Dijkstra, and Taco van Dijk. 2024. Amdex reference architecture–version 1.0. 0.

by L. Thomas van Binsbergen. doi:10.5281/ZENODO.10565915.
[43] Noella Verschuren. 2023. Towards a maturity model for digital platform ecosys-

tem orchestration.

https://doi.org/10.1007/s12599-009-0044-5
https://doi.org/10.1007/s12599-009-0044-5
https://catenax-ev.github.io/docs/operating-model/why-introduction
https://catenax-ev.github.io/docs/operating-model/why-introduction
https://doi.org/10.1186/s13731-018-0091-6
https://www.skillsdataspace.eu/blueprint/business-building-blocks/
https://data-spaces-business-alliance.eu/
https://dssc.eu/space/BVE2/1071252426/Building+Block+Overview
https://dssc.eu/space/BVE2/1071252426/Building+Block+Overview
https://static1.squarespace.com/static/63718ba2d90d0263d7fc1857/t/65158457c38d9078008b27b5/1695908954907/DSSC_Technical+Common+Grounds+-+webinar+11+Sep+2023.pdf
https://static1.squarespace.com/static/63718ba2d90d0263d7fc1857/t/65158457c38d9078008b27b5/1695908954907/DSSC_Technical+Common+Grounds+-+webinar+11+Sep+2023.pdf
https://static1.squarespace.com/static/63718ba2d90d0263d7fc1857/t/65158457c38d9078008b27b5/1695908954907/DSSC_Technical+Common+Grounds+-+webinar+11+Sep+2023.pdf
https://www.iese.fraunhofer.de/blog/interoperability-in-data-spaces/
https://www.iese.fraunhofer.de/blog/interoperability-in-data-spaces/
https://inventory.ds4sscc.eu/
https://enershare.eu/wp-content/uploads/Blueprint_CEEDS_v2.pdf
https://enershare.eu/wp-content/uploads/Blueprint_CEEDS_v2.pdf
https://ec.europa.eu/docsroom/documents/62854
https://ec.europa.eu/docsroom/documents/62854
https://digital-strategy.ec.europa.eu/en/policies/data-spaces
https://www.sitra.fi/en/sitra-projects/
https://www.sitra.fi/en/sitra-projects/
https://www.greatproject.eu/great-project-resources/public-deliverables/
https://www.greatproject.eu/great-project-resources/public-deliverables/
https://doi.org/10.2307/25148625
https://doi.org/10.2307/25148625
https://internationaldataspaces.org/
https://ishare.eu/nl/
https://ishare.eu/nl/
https://doi.org/10.1016/j.infsof.2019.106219
https://doi.org/10.1016/j.infsof.2019.106219
https://doi.org/10.1109/ICIMTech.2019.8843742
https://internationaldataspaces.org/wp-content/uploads/dlm_uploads/The-Data-Spaces-Radar-Version-4.pdf
https://internationaldataspaces.org/wp-content/uploads/dlm_uploads/The-Data-Spaces-Radar-Version-4.pdf
https://doi.org/10.1007/978-3-030-93975-5_2
https://doi.org/10.5281/ZENODO.10565915

	Abstract
	1 Introduction
	2 Related Work
	2.1 Data Spaces
	2.2 Maturity Models
	2.3 The DSSC Blueprint as a Foundation

	3 Methodology
	4 Design of the Maturity Model
	5 Maturity Model Testing and Validation
	5.1 Maturity Model Testing
	5.2 Expert Validation

	6 The Final Assessment Model
	7 Discussion
	7.1 Comparison with Existing Work
	7.2 Interpretation of Findings
	7.3 Limitations

	8 Conclusion

