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Co-Creation as 
Infrastructure for Open 
Science Data Spaces 
 
by Rita Stampfl (University of Applied Sciences 
Burgenland), Silke Palkovits-Rauter (University of Applied 
Sciences Burgenland) 
 
Large-scale European research projects increasingly de-
pend on interoperable data spaces and AI-driven services. 
Yet technical integration alone does not ensure sustain-
able and trustworthy ecosystems. A structured co-creation 
model, implemented since 2023 in a European energy 
data initiative, demonstrates how stakeholder collabora-
tion, governance design and semantic alignment can be 
embedded directly into project architecture. By formalising 
participation across iterative development cycles and inte-
grating ethical reflection into technological innovation, the 
model reframes co-creation as an infrastructural compo-
nent of Open Science rather than a supplementary engage-
ment activity. 

Across Europe, data spaces are being built to support digital 
transformation in domains such as energy, health and smart 
cities. Technical interoperability, AI-enabled analytics and 
governance frameworks are progressing rapidly. Yet many 
large-scale research consortia encounter a recurring challenge: 
how to align heterogeneous stakeholders beyond consultation 
to achieve shared ownership of outcomes? Since 2023, a 
European energy research initiative has addressed this issue by 
embedding a structured co-creation process directly into its 
project architecture. Instead of treating participation as an aux-
iliary activity, the consortium established a dedicated co-cre-
ation process connecting technology development, governance 
design and domain-specific use cases in the energy sector. The 
resulting model offers a transferable blueprint for Open 
Science infrastructures. 

The generic co-creation process model (Figure 1) operates 
across three interdependent dimensions: technology, gover-
nance and energy as domain. Within iterative cycles, stake-
holders jointly define challenges, analyse data landscapes, har-
monise terminology, design services and refine prototypes 
through structured feedback loops. 

A key insight from interdisciplinary research is that participa-
tion is often equated with user-centred design, while real deci-
sion-making power remains within technical teams [1]. 
Empirical findings show that users are frequently involved at 
the beginning (requirements gathering) or at the end (testing), 
but rarely throughout continuous co-decision processes. The 
presented model therefore formalises engagement levels rang-
ing from information and consultation to collaboration and 
empowerment, explicitly clarifying roles and responsibilities. 

Methodologically, the process combines structured and cre-
ative formats. LEGO Serious Play workshops surface tacit 
knowledge and build shared mental models. Business Model 
Canvas sessions clarify value creation and governance impli-
cations. World Cafés and Ishikawa diagrams support systemic 
exploration. Online co-creation is facilitated via shared Miro 
boards, common data overviews and collaboratively devel-
oped use-case visualisations. A jointly maintained terminology 
wiki ensures semantic interoperability – a foundational re-
quirement for functioning data spaces. 

Beyond methodological integration, the model embeds ethical 
reflection as a structural component. Recent analyses of co-
creation in technological contexts emphasise the importance 
of addressing power imbalances and distinguishing between 
“co-creating with” and merely “testing on” communities [2]. 
In data-driven ecosystems, especially when working with sen-
sitive infrastructures, these distinctions are crucial. 
Governance, regulatory and data sovereignty aspects are there-
fore discussed directly within the co-creation workshops 
rather than being addressed retrospectively. 

Inclusive participation is a central design principle of the 
model. Interdisciplinary research consortia often involve insti-

Figure 1: Generic Co-Creation Process Model connecting Technology, Governance and Domain through iterative stakeholder cycles.
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tutional stakeholders but unintentionally exclude smaller ac-
tors, civil society organisations or less technically specialised 
participants. The structured co-creation workspace therefore 
deliberately lowers participation barriers by using visualisa-
tion techniques, shared vocabulary development and facili-
tated dialogue formats. Inclusion is understood not merely as 
representation but as the capacity to meaningfully influence 
decisions. By clarifying engagement levels and embedding 
empowerment mechanisms, the model addresses structural im-
balances in knowledge, resources and digital literacy. In doing 
so, it aligns co-creation with broader European ambitions for 
equitable, citizen-centred Open Science ecosystems. 

The approach has been implemented within the USEFLEDS 
initiative [L1], which develops an interoperable Energy Data 
Space to support sector-coupling flexibility in the energy tran-
sition. The project brings together Austrian research organisa-
tions, technology providers and industry stakeholders to de-
sign a data exchange model spanning the value chain of sus-
tainable energy services. 

Within this framework, cross-sector services such as flexible 
energy tariffs, energy flow optimisation and partial automation 
of ESG reporting have been co-designed. Importantly, these 
services emerged from structured stakeholder dialogue rather 
than purely technical specification. The co-creation process 
acted as a translational layer between AI-based analytics, gov-
ernance requirements and operational energy practices. 

This model contributes to Open Science in three ways. First, it 
enhances transparency by documenting shared artefacts and 
decision processes. Second, it supports FAIR-aligned data 
management principles by aligning terminology and usage 
conditions early in the development process [3]. Third, it 
strengthens trust by integrating ethical and legal considera-
tions from the outset. 

European initiatives such as GAIA-X [L2] highlight the im-
portance of interoperability and digital sovereignty. However, 
technical standards alone do not guarantee sustainable ecosys-
tems. The experience since 2023 suggests that co-creation it-
self must be considered part of the infrastructure: a socio-tech-
nical mechanism enabling shared understanding, reproducibil-
ity and long-term viability. 

Future work focuses on formalising the model as a reusable 
framework for other domains and linking it with virtual re-
search environments and Open Science infrastructures. 
Collaboration with additional European partners is planned to 
refine participatory standards and governance models for data-
driven innovation. As Europe advances towards federated, AI-
enabled and sovereign data spaces, structured co-creation may 
become a decisive factor for ensuring that technological inter-
operability is matched by institutional and societal alignment.  
 
Links:  
[L1] https://usefleds.forschung-burgenland.at/645-2/  
[L2] https://gaia-x.eu/  
[L3] https://www.go-fair.org/fair-principles/   
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Technical Training 
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As Open Science becomes a structural requirement, devel-
oping the right skills goes beyond technical training and re-
quires integrating disciplinary expertise with legal, com-
municative, and data-related competences. 

Over the last two decades, Open Science and open data have 
evolved from normative ideals into structural requirements for 
contemporary research systems. Policy frameworks increas-
ingly mandate openness and promote infrastructures to gener-
ate public value from scientific work with open data [1]. 
However, competence development is often narrowly framed 
as technical training in research data management or FAIR 
compliance. This perspective has been criticised as insufficient 
[2], as sustainable Open Science education requires integrating 
disciplinary expertise with managerial, communicative, legal, 
and technical competences. 
 
Infrastructure as a Precondition for Open Science Skills 
Arguments emphasising the relevance of disciplinary, manage-
rial, communicative and legal skills in Open Science and open 
data education are echoed in the findings from the recent quan-
titative RI:TRAIN PLUS [L1] survey study [2], which included 
data from 330 operators and managers of selected European re-
search infrastructures (RI). Based on a comprehensive needs 
assessment across European RIs, the study shows that training 
demands for infrastructures fostering Open Science and open 
data are closely tied to the institutional maturity of infrastruc-
tures: if governance, data stewardship, repository services, and 


