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The European Open Science Cloud (EOSC) Steering Board expert group (EOSC-SB) has tasked
the Policy Sub-Group with further analysing the key disruptive concepts and practices associated
with the development and future operation of the EOSC. FAIR! data of controllable quality and
algorithms, like Large Language Models (LLM), as well as access to suitable computing resources
will represent a competitive advantage for European research, innovation, and society at large and
should be ideally publicly available goods, albeit “as open as possible”. In this paper, we examine
the characteristics of EOSC from the point of view of a Common Good and outline policy
recommendations.

The European Open Science Cloud (EOSC) is the project of a state-of-the-art resource for
enhancing European research competitiveness through the sharing of data and analytical software
and by providing access to algorithms and resources for advanced data exploitation. EOSC will
create a quality environment of research data and services that adhere to the FAIR principles, as
a necessary foundation for implementing Open Science.

The most delicate disrupting methodological impact on research of EOSC will derive from the
combination of two aspects:

o the open availability of FAIR quality-assessed datasets? and

e the output of Artificial Intelligence (Al) algorithms, trained on FAIR datasets, for advanced
statistical analysis and for generating Automated Research Workflows?.

The challenge for EOSC is fulfilling the expectations of the research community and governments
of becoming an effective accelerator for unbiased and genuinely open research, both curiosity-
and mission-driven.

The intensive use of EOSC resources will have, at least in perspective, a relevant energy footprint
— additional infrastructure for High-Performance Computing (HPC), memory, and network capacity
—, albeit in the initial phase it is assumed that EOSC will exploit existing, mostly national, e-
Infrastructures. It is undoubtedly true that the energy footprint of fragmented data services is
higher, but less easily identified due to the very fragmentation.

The scale-up of EOSC activity will be inherently limited by infrastructure capacity, which may lead
to disparities between researchers and research organisations with their own repositories and HPC
and others relying solely on public-access support, which is intrinsically limited. Notably the rapid
expansion of research involving Generative Al algorithms could exacerbate these inequalities.

1 FAIR (Findable, Accessible, Interoperable, Reusable).

2 European Commission: Directorate-General for Research and Innovation (2024), Opinion paper on
FAIR data productivity, Publications Office of the European Union.
https://data.europa.eu/doi/10.2777/49194

3 European Commission: Directorate-General for Research and Innovation (2024), Opinion paper on
advanced digitalisation of research, Publications Office of the European Union.
https://data.europa.eu/doi/10.2777/932733
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To ensure the success of EOSC a careful evaluation of its scientific and economic impact is
needed, and a sustainability model must be derived aiming at its widest usage with as low as
possible barriers for the researchers.

The recognition that openness should be fundamental to science is becoming widely accepted,
and a key aim of the EOSC is to contribute making this the “new normal”. Open and transparent
practices in data collection, management, and sharing contribute to improving the quality of
scientific output and ultimately research competitiveness. This view reflects an ideal of science as
a collective and verifiable process, where open sharing of information allows for more accurate
review, reproducibility of results, the elimination of errors, and faster progress in knowledge. EOSC
shall therefore be an instrument effectively enabling open collaboration, transparent lifecycle of
data, and a support to social and economic innovation.

On this basis we often describe EOSC as a common good according to the definition* that also
applies to science and knowledge and that corresponds to the concept of commons widely used
by the research e-Infrastructures.

However, the ideal of EOSC as common good is challenging as it has implications on both open
usage and public ownership of the data resources and must be understood also from the
economics perspective. In economics a public good is defined as something that is non-excludable
— meaning it is impossible to prevent anyone from accessing it — and non-rivalrous — one person’s
use of it does not diminish its availability to others®. Scientific knowledge, widely recognized as a
global public good, fits this description in theory®.

Access to scientific knowledge, data, and computing codes through EOSC is not strictly matching
both criteria. On one hand the access by one researcher does not diminish others’ ability to access,
but there are excludable aspects both in the concept “as open as possible” and in barriers such as
paywalls and restricted-access platforms determining a situation where access might become
limited to certain researchers. EOSC in this respect aims at reducing inequalities in the user
community, nevertheless its nature is better described by the “club good” definition”. In fact, in
EOSC some non-excludable services may coexist with other excludable ones.

With respect to the non-rivalrous aspect, we can say that accessible FAIR datasets are non-
rivalrous as sharing is cheaper than exchanging data (less network costs for transferring and
erasing data); moreover, the value of FAIR datasets increases with the number of users. Yet the
infrastructure, machines, and tools to retrieve and interpret the data are private goods, despite
being publicly funded, as their use is limited to those with access to them. This creates inequalities
in the potential user community and a limitation of the EOSC impact on Open Science®.

Given the considerations stated above, the existing inequalities in research infrastructure and
material resources across thematic, institutional, regional, national levels, and among small and

4 Hussain, Waheed and Margaret Kohn, "The Common Good", The Stanford Encyclopedia of
Philosophy (Fall 2024 Edition), Edward N. Zalta & Uri Nodelman (eds.).
https://plato.stanford.edu/archives/fall2024/entries/common-good/.

5 Samuelson, Paul A. (1954), “The Pure Theory of Public Expenditure”, The Review of Economics and
Statistics, 36(4): 387-389. https://doi.org/10.2307/1925895.

6 Stiglitz, J. E. (1999), “Knowledge as a Global Public Good”, in I. Kaul, |. Grunberg, & M. Stern (Eds.),
Global Public Goods (1st ed., pp. 308-325), Oxford University Press, New York.
https://doi.org/10.1093/0195130529.003.0015.

7 Buchanan, J. M. (1965), “An Economic Theory of Clubs”, Economica, 32(125): 1-14.
https://doi.org/10.2307/2552442.

8 Florio, M. (2024), The Privatisation of Knowledge A New Policy Agenda for Health, Energy, and Data
Governance, Routledge Studies in Public Economics and Finance, Routledge New York.
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large Member States and Associated Countries, risk to be widened rather than narrowed by the
EOSC, if equity-related concerns are not taken into account. Those researchers who already
possess a strong starting advantage will likely be better positioned in the competition for knowledge
production once EOSC services become operational.

In addition to these challenges, another pressing concern arises. It is becoming increasingly
evident that the absence of open and FAIR research data leads to significant social and economic
costs®. While a combination of high demand, reciprocity, and altruism may encourage stakeholders
to invest in the EOSC, there remains the potential for a free-rider problem. Entities that contribute
little or nothing to the EOSC could derive considerable benefits from its data, resulting in a disparity
between those who invest — such as regular taxpayers through European funding and national
governments, and research partners via in-kind contributions — and those who benefit
disproportionately without providing a corresponding contribution.

Currently, the EOSC assumes that pre-existing investments will initially meet its technical
requirements, with national networks expected to provide sufficient storage and/or communication
capacity during its early operational phase. The current model for the EOSC Federation relies on
self-funding EOSC Nodes, which is inadequate for the medium to long term as it may lead to further
rivalry and exclusion among researchers.

At level of the EOSC Tripartite Governance:

o Mitigate the risks of lack of inclusiveness in EOSC; a careful planning of resources of the
stakeholders and rules must be done.

¢ Identify in EOSC the subset of non-excludable services and label the excludable services.

e Understand the needs of capital investment and operational budget among Member States,
Associated Countries, and the European Commission, especially since EOSC services will be
accessible to all, regardless of their investment.

e Establish a sustainable public-funding model for the EOSC and all the material assets that
ensure the exploitation of its resources by the future EOSC Governance.

e Once this model is identified, potentially address the risk of exclusion among smaller nations
through reserved resources or dedicated allocations, ensuring broad participation across all
Member States and Associated Countries; a similar approach could be adopted considering in-
country unequal conditions.

At level of Member States and Associated Countries to Horizon Europe:

¢ Encourage the national research-performing organizations and research-funding organizations
to engage in the EOSC construction and to contribute contents and resources as appropriate.

e Encourage the contribution of researchers’ data to EOSC at own cost to become non-rivalrous
goods that in fact increase in value as they are reused, reproduced, quality-assessed, and
acknowledged.

9 Stott, A (2014), Open data for economic growth (English), World Bank Group, Washington, D.C.
http://documents.worldbank.org/curated/en/131621468154792082/Open-data-for-economic-growth;
European Commission: Directorate-General for Research and Innovation (2018), Cost-benefit analysis
for FAIR research data — Cost of not having FAIR research data, Publications Office, Brussels.
https://data.europa.eu/doi/10.2777/02999.
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e Ensure the researchers’ contributions to EOSC and Open Science are fully valued in research
assessment and career assessment.

o Develop targeted strategies informed by a comprehensive analysis of the specific needs of
various research communities in different contexts and thematic areas. Emerging research
areas including Al, green technology, and digital healthcare, should be prioritised in EOSC’s
strategy to amplify their global competitiveness.

At level of the European Union/European Commission:

e Understand the needs of capital investment and operational budget among Member States,
Associated Countries, and the European Commission, especially since EOSC services will be
accessible to all, regardless of their investment.

Develop and adopt a European strategy for the EOSC aimed at ensuring equitable access to
digital and Al services for all researchers, regardless of their institution, nationality, or research
domain.

e Encourage the integration of research ecosystems, with particular attention to maximizing
participation. By fostering equitable collaboration and providing targeted support to countries
with less structured national data resources, the EOSC can serve as a true unifying framework,
enhancing innovation potential across Europe. This approach ensures that the benefits of
EOSC reach all corners of the Union, strengthening its impact and sustainability.

Link the actions for EOSC and for Al Factories for mutual benefits of research and industrial
stakeholders and users.

Analyze the overall energy footprint of EOSC, taking into account the positive externalities vis-
a-vis national data activities (reduction of fragmentation of storage and services).

At level of the “European Strategy Forum on Research Infrastructures” (ESFRI):

e Analyze the potential of research infrastructure data services to be upscaled to EOSC from the
thematic cluster level all the way to a broad multi-disciplinary research community.

e Analyze the impact on the international/global collaborations of research infrastructures in
connection with adoption of the EOSC rules.
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In this opinion paper, the European Open Science Cloud (EOSC)
Steering Board reflects on whether EOSC truly embodies the
ideal of a common good. In this respect, EOSC appears to have
a hybrid nature. It brings together both excludable and non-
excludable services — some accessible to all users, others
restricted. Furthermore, despite the non-rivalrous nature of FAIR
datasets, the infrastructures and technologies required to access
and interpret them impose certain usage limitations. This can
lead to disparities within the potential user community, limiting the
broader impact of EOSC on Open Science. The

opinion paper therefore concludes with recommendations to
adopt measures that will increase the inclusiveness of EOSC.
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