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Executive Summary
The European Open Science Cloud (EOSC) initiative already has a high impact on structured access to Open Data 
and with the current funding by the European Commission of implementation projects, the interdisciplinary 
exploitation of data can only improve. The future EOSC is shaped along action lines that are detailed in close 
collaboration between the EOSC governance boards and ESFRI. 

As part of its engagement activities, EOSCsecretariat.eu is undertaking pooling of stakeholder views on the 
implementation of EOSC. This document presents a compilation of five position papers from ESFRI cluster projects 
which have been collected by the EOSCsecretariat.eu project. 

The ESFRI cluster projects were launched in 2019 to link to the European Open Science Cloud (EOSC). Together, 
they aim to implement interfaces to integrate computer and data management solutions, to create cross-border 
and open cooperation spaces and to promote clouds via the EOSC portal for a larger user community. 

As stakeholders of EOSC these projects were invited to contribute to the development and implementation 
process. These position papers are the tools for the projects to contribute directly to systems development of EOSC 
and identify ways for future synergies. While EOSC can leverage their domain expertise, their views can better drive 
innovations within EOSC towards the research community’s needs. 

The organization of the papers is aimed at highlighting:

 » Expectations of the research community
 » The added value of EOSC to the existing research infrastructure
 » Issues to be addressed by the EOSC executive board
 » Commitments to EOSC

The overall expectation of these projects is that EOSC will enable the accessibility and re-use of research data, 
increase scientific value of research data, and deliver an interoperable environment of data infrastructures. The 
projects expect EOSC to bring the added values of the infrastructure for sustainable use of research data and a 
virtual research environment enabling real-time collaboration between researchers using FAIR data. 

A summary of the common viewpoints of the projects (recommendations) is as follows. 

 » A clear and concise communication of the concept of EOSC is required.
 » A common standard for FAIR data needs to be defined to create a common understanding across communities.
 » A research community-centred bottom-up approach needs to be prioritised.
 » EOSC needs to aspire to offer a continuous, trusted working environment and networking opportunities to the 

research community.
 » EOSC needs to provide a long-term open data archive with high performance storage and computing services, 

to enable sustainable use of data beyond the life span of individual data infrastructures.
 » The EOSC infrastructure needs to provide cross-Europe AAI, high performance storage, computing, archiving, 

simulation and analysis services, in order to build a Minimum Viable Ecosystem. Encouraged participation will 
make the idea of EOSC adoptable by the research community.

 » Beyond the provision of open data, EOSC needs to aspire to create a virtual research space for open science, 
where scientists can create content and collaborate.

 » Collaborate with publishers to make open data a publication in its own right.
 » EOSC is required to show a cost-benefit analysis to participating research communities.
 » A documentation of guidelines on how to join and use EOSC services is needed.
 » The business model of the Federating Core must be positioned at the national level, so that governments have 

the interest to encourage open science and define the national policies that can support it.
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Summary of Positions
Further detailed requirements (issues) with our assumptions of target working groups, which can possibly need to 
address the issues are presented as follows.

Project WG ESCAPE EOSC-Life ENVRI-FAIR PaNOSC SSHOC

Architecture - EOSC should 
be organised as 
a federation of 
existing resources.

- Include open 
source repository 
of analysis, 
computing and 
storage services.

- Include a 
federated 
repository.

- Implement and 
support a virtual 
research electronic 
platform for 
collaborative work 
among researchers 
and to share open 
source workflows.

- A user 
management and 
access services with 
e-infrastructure is 
required.

- Open collaborative 
model to bring 
existing national 
cloud infrastructure 
together.

- ENVRI-FAIR 
develops tools 
and resources 
for easy and 
seamless access 
to environmental 
data and services 
provided by 
ENVRI research 
infrastructures, 
with the high-
impact ambition 
to prepare the 
foundations for 
the successful 
implementation 
of a federated 
machine-to-
machine interface 
– the ENVRI-
hub – to access 
environmental 
data and services 
provided by the 
contributing 
ENVRIs. The 
highest priority is 
on the provision 
of high-quality 
data using open 
licenses, standard 
mechanisms and 
protocols. The 
overall architecture 
is designed as 
strong integration 
at sub-domain 
level with a layer 
of integrated 
services on top 
which may serve 
as the nucleus for 
the ENVRI-hub. 
The hub forms the 
interface to the 
EOSC.

- EOSC should:

- Operate and 
sustain AAI, 
supporting 
AAI features 
implemented 
by PaNOSC and 
partners.

- Distributed service 
for downloading 
and transferring 
data.

- High 
performance, 
long term, storage 
and computing 
resources for open 
data.

- Cross-domain 
federated search 
capability.

-Services for data 
simulation and 
analysis.

- A common AAI 
across Europe.

- Low barriers for 
entry and access, 
with identification for 
restricted resources.

- Providing secured 
environments for 
storage, sharing, 
accessing and using 
data, coupled to 
compute resources 
for the (re)analysis of 
data.

-A platform service to 
integrate the SSHOC 
Market Place.

-Definition and 
adoption of common 
open standards for 
interoperability
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Project WG ESCAPE EOSC-Life ENVRI-FAIR PaNOSC SSHOC

FAIR -Implemented the 
IVOA standards to 
enable the use of 
data produced by 
compliant tools 
and services by 
the astronomy 
research 
community.

-There is a need to 
scale up & plans to 
integrate the VO 
framework with 
EOSC.

- Increase the 
potential of Particle 
and Astroparticle 
Physics community 
to create further 
scientific content 
and sustainable 
knowledge by 
FAIR standards 
for data as well 
as for innovative 
software.

-Consistent 
adoption of 
FAIRification 
and provenance 
services.

-Further develop 
and implement 
common 
standards, 
protocols and 
policies for the data 
life cycle, including 
cataloguing, 
curation, 
provenance and 
service provision 
within the 
ENVRI Cluster, 
with specific 
consideration of 
the FAIR principles. 
Improve the 
skills of research 
infrastructure 
personnel to 
develop and 
sustain knowledge 
on Research Data 
Management and 
FAIRness, including 
both cross-cutting 
and subdomain-
specific 
knowledge, and 
on the FAIR 
infrastructures 
through an 
extensive training.

-Working on 
the full FAIR 
compliance of the 
PaNdata policy 
framework.

- Working on 
extending 
metadata 
standards to 
enable wider 
usability of data.

- Training 
scientists on FAIR 
data practices.

-A common 
standard for FAIR 
data is required.

-Embed Open Science 
and FAIR principles 
initiatives in the 
project structure. 

-Generate services for 
optimal re-use of data 
by making data FAIR. 

-Facilitate the FAIR 
management of data, 
including the curation 
and deposition of 
data, by providing 
self-archiving tools, 
certification schemes, 
a common data 
catalogue, and 
storage and access 
facilities for domain 
data in a secure and 
trusted environment.

Sustainability - A cooperative 
framework for 
open data resulting 
in a dedicated 
infrastructure.

- A repository for 
the sustainability 
of research data 
beyond the 
lifespan of projects.

- EOSC Life working 
on a framework 
for open science 
policies.

- Increase the 
potential for 
innovation of 
each research 
infrastructure by 
establishing a 
specific ENVRI-
FAIR section in 
the EOSC service 
catalogue.

- A virtual 
open science 
environment, 
where content 
can be created 
can make EOSC 
more attractive 
to the scientific 
community and 
sustain its use in 
the future. 
Long term 
financing plans for 
EOSC attractive 
to the scientific 
community and 
sustain its use in 
the future.

- Development of 
domain specific skills 
for data stewardships, 
spreading of good 
practices, exchange of 
personnel and specific 
training of research 
infrastructure staff.

- Define and 
harmonise domain 
specific data policies 
and management of 
IPRs and ethical issues. 

- Activities to increase 
the potential for 
innovation, and social 
innovation, such as 
networking with 
industries (including 
SMEs), dissemination 
of outcomes and 
technology transfer, 
common R&D work 
jointly with industry 
and users, common 
pre-commercial 
procurement 
processes.
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Project WG ESCAPE EOSC-Life ENVRI-FAIR PaNOSC SSHOC

Landscaping - A prototype 
federated data 
infrastructure 
covering 
astronomy and 
particle physics to 
be integrated with 
EOSC.

- A platform 
service for data 
analytics will be 
implemented 
and offered as 
part of the EOSC 
catalogue.

- A catalogue of 
data and software.

- EOSC Life wants 
to create new 
standards through 
the demonstrator 
programs e.g. the 
standardization of 
chemosensitivity 
screening.

- Establish 
cohesion with the 
global research 
infrastructure 
landscape, 
including research 
infrastructure 
clusters and 
regional/
international 
initiatives in the 
environmental 
sector; maintain 
ENVRI community 
knowledge 
with particular 
consideration 
of developing 
integrated activities.

- Support the 
deployment of global 
and sustainable 
approaches in the 
field.

- Address legislative 
or interoperability 
issues which affect 
data handling across 
geographical and 
discipline borders.

Rules of 
participation

- An 
acknowledgement 
mechanism 
(certificate) for the 
EOSC collaborators.

- Credits for 
researchers 
committing in 
FAIR science under 
EOSC.

- The thorough 
monitoring of all 
data and data 
services must 
be available in 
a manageable 
framework.

- Policies and 
standards with 
more extensive 
European policy 
as with relevant 
international 
developments are 
in progress to align.

- Coordination 
with national or 
international related 
initiatives.

-Definition and 
harmonisation of 
domain specific 
data policies and 
management of IPRs 
and ethical issues.
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EƵƌŽƉĞĂŶ� ^ĐŝĞŶĐĞ� �ůƵƐƚĞƌ� ŽĨ� �ƐƚƌŽŶŽŵǇ� Θ� WĂƌƟĐůĞ� ƉŚǇƐŝĐƐ� �^&Z/� ƌĞƐĞĂƌĐŚ�
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ�;�^��W�Ϳ�ĂŝŵƐ�ƚŽ�ĂĚĚƌĞƐƐ�ƚŚĞ�KƉĞŶ�^ĐŝĞŶĐĞ�ĐŚĂůůĞŶŐĞƐ�ƐŚĂƌĞĚ�

ďǇ��^&Z/� ĨĂĐŝůŝƟĞƐ� ;�d�͕��>d͕ ��^d͕ �&�/Z͕�,>Ͳ>,�͕�<DϯEĞƚ͕�^<�Ϳ�ĂƐ�ǁĞůů�ĂƐ�ŽƚŚĞƌ�
ƉĂŶͲ�ƵƌŽƉĞĂŶ�ƌĞƐĞĂƌĐŚ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ�;��ZE͕��^K͕�:/s�͕��'KͿ�ŝŶ�ĂƐƚƌŽŶŽŵǇ�ĂŶĚ�
ƉĂƌƟĐůĞ�ƉŚǇƐŝĐƐ͘

PREAMBLE

dŚŝƐ�ĚŽĐƵŵĞŶƚ�ƐƵŵŵĂƌŝǌĞƐ�ƚŚĞ�ĐƵƌƌĞŶƚ�ǀŝĞǁƐ�ĂŶĚ�ĞǆƉĞĐƚĂƟŽŶƐ�ŽĨ�ĂƐƚƌŽŶŽŵǇ�
ĂŶĚ�ƉĂƌƟĐůĞ�ƉŚǇƐŝĐƐ�ƉĂƌƚŶĞƌƐ�ŝŶ��^��W��ĂďŽƵƚ��K^�͘�/ƚ�ŝƐ�ǁƌŝƩĞŶ�ŬĞĞƉŝŶŐ�ŝŶ�

ŵŝŶĚ� ƚŚĞ� ǀĂƌŝŽƵƐ� ĞǆĐŚĂŶŐĞƐ� ƚŚĂƚ� ĂƌĞ� ƚĂŬŝŶŐ� ƉůĂĐĞ�ǁŝƚŚ� ƚŚĞ� �K^�� ƐĞĐƌĞƚĂƌŝĂƚ͕�
ŐŽǀĞƌŶĂŶĐĞ�ĂŶĚ�ǁŽƌŬŝŶŐ�ŐƌŽƵƉƐ͘�/ƚ�ŝƐ�ĂůƐŽ�ǁƌŝƩĞŶ�ƚŽ�ĨŽůůŽǁ�ƵƉ�ƚŚĞ����ĐŚĂŝƌĞĚ�
�K^��ƐƚĂŬĞŚŽůĚĞƌƐ͛�ĐŽŶĐĞƌƚĂƟŽŶ�ĞǀĞŶƚƐ�ĂŝŵŝŶŐ�Ăƚ�ŐĂƚŚĞƌŝŶŐ�ƚŚĞ�ƐĐŝĞŶƟĮĐ�ǀŝĞǁƐ�
ŽŶ�ƚŚĞ�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ��K^�͘�

dŚĞ��^��W���ǆĞĐƵƟǀĞ��ŽĂƌĚ�ĂĚĚƌĞƐƐĞƐ�ŵĂŝŶůǇ�ƚŚƌĞĞ�ƋƵĞƐƟŽŶƐ͗��
ϭ͘� tŚĂƚ�ŝƐ�ƚŚĞ�ƌĞƐĞĂƌĐŚ�ĐŽŵŵƵŶŝƚǇ�ĞǆƉĞĐƟŶŐ�ĨƌŽŵ��K^�͍��
Ϯ͘� tŚĂƚ�ĂĚĚĞĚ�ǀĂůƵĞ�ǁŝůů��K^��ďƌŝŶŐ�ƚŽ�ƚŚĞ�ƌĞƐĞĂƌĐŚ͍�
ϯ͘� tŚŝĐŚ�ŵĂŝŶ�ŝƐƐƵĞƐͬŬĞǇ�ŵĞƐƐĂŐĞƐ�ƐŚŽƵůĚ�ďĞ�ĐŽŶƐŝĚĞƌĞĚ�ďǇ�ďŽƚŚ�ƚŚĞ��

� �K^��ĞǆĞĐƵƟǀĞ�ĂŶĚ�ŐŽǀĞƌŶŝŶŐ�ďŽĂƌĚƐ͍



ϭ͘&ƌŽŵ� ƚŚĞ� �^��W�� ƉĞƌƐƉĞĐƟǀĞ͕�
�K^�� ǁŝůů� ĨĞĚĞƌĂƚĞ� ĞǆŝƐƟŶŐ�

ƌĞƐŽƵƌĐĞƐ�ĂĐƌŽƐƐ�ŶĂƟŽŶĂů�ĚĂƚĂ�ĐĞŶƚƌĞƐ͕�
ĞͲŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ͕� ĂŶĚ� ƌĞƐĞĂƌĐŚ�
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ͕� ĂůůŽǁŝŶŐ� ƌĞƐĞĂƌĐŚĞƌƐ�
;ĂŶĚ� ĐŝƟǌĞŶƐͿ� ƚŽ� ĂĐĐĞƐƐ� ĂŶĚ� ƌĞͲƵƐĞ�
ĚĂƚĂ� ƉƌŽĚƵĐĞĚ� ďǇ� ƚŚĞ� �^&Z/� ƉƌŽũĞĐƚƐ�
ŝŶ� �ƐƚƌŽŶŽŵǇ� ĂŶĚ� WĂƌƟĐůĞͬEƵĐůĞĂƌ�
WŚǇƐŝĐƐ� ĨŽƌ� Ă�ŵƵůƟͲƉƌŽďĞ� ĂƉƉƌŽĂĐŚ� ƚŽ�
ƵŶĚĞƌƐƚĂŶĚ� ƚŚĞ� hŶŝǀĞƌƐĞ͖� ĂĐĐĞůĞƌĂƟŶŐ�
ƚŚĞ� ĚŝƐĐŽǀĞƌŝĞƐ� ĂŶĚ� ŝŶĐƌĞĂƐŝŶŐ�
ƐĐŝĞŶƟĮĐ�ǀĂůƵĞ�ďǇ�ƐŚĂƌŝŶŐ�ĚĂƚĂ�ĂŶĚ�ďǇ�
ƚƌĂŶƐĨĞƌƌŝŶŐ�ŬŶŽǁůĞĚŐĞ�ǁŝƚŚŝŶ�ƐĐŝĞŶƟĮĐ�
ĐŽŵŵƵŶŝƟĞƐ͘

Ϯ͘ dŚĞ� ŝŵƉŽƌƚĂŶƚ� ǀŽůƵŵĞƐ� ŽĨ� ĚĂƚĂ�
ƉƌŽĚƵĐĞĚ�ĂŶĚ�ŵĂŶĂŐĞĚ�ďǇ�ƐĞǀĞƌĂů�

ŽĨ�ƚŚĞ��^&Z/�ƉƌŽũĞĐƚƐ�ƚŚĂƚ�ĂƌĞ�ƉĂƌƚŶĞƌƐ�
ŝŶ� �^��W�� ŝŵƉůǇ� ŝŶǀĞƐƚŵĞŶƚ� ŝŶ� /��
ƚĞĐŚŶŽůŽŐǇ� ĚĞǀĞůŽƉŵĞŶƚƐ� ĂŶĚ� ƌĞůĂƚĞĚ�
ŝŶĐƌĞĂƐĞ�ŽĨ�ĐŽƐƚƐ�ĨŽƌ�ƐĞƌǀŝĐĞƐ͕�ĐŽŵƉƵƟŶŐ�
ĂŶĚ� ƐƚŽƌĂŐĞ� ƌĞƐŽƵƌĐĞƐ� ƚŽ� ĂĐĐĞƐƐ� ƚŚĞŝƌ�
ĚĂƚĂ͘� dŚĞƌĞĨŽƌĞ͕� �^��W�� ƉĂƌƚŶĞƌƐ�
Ăŝŵ� ƚŽ� ĐŽŶƚƌŝďƵƚĞ� ƚŽ� ƚŚĞ� ƉƌŽǀŝƐŝŽŶ� ŽĨ�
ĚĂƚĂ� ƐĞƌǀŝĐĞƐ� ĨŽƌ� ƚŚĞ� ďĞŶĞĮƚ� ŽĨ� �K^�͕�
ǁŚŝůĞ� ƚŚĞǇ� ĞǆƉĞĐƚ� ƚŚĂƚ� �K^�� ƉƌŽǀŝĚĞƐ�
Ă� ƐƵƐƚĂŝŶĂďůĞ� ĞŶǀŝƌŽŶŵĞŶƚ� ŝŶ� ǁŚŝĐŚ�
ĚĂƚĂ�ĂŶĚ�ĚĂƚĂ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ�ĂƌĞ�ŵĂĚĞ�
ŝŶƚĞƌŽƉĞƌĂďůĞ� ĂŶĚ� ƌĞͲƵƐĂďůĞ͘� ^ƵĐŚ� Ă�
ƐƵƐƚĂŝŶĂďŝůŝƚǇ�ŝŵƉůŝĞƐ�ƚŚĞ�ĞƐƚĂďůŝƐŚŵĞŶƚ�
ŽĨ� Ă� ĐŽŽƉĞƌĂƟǀĞ� ĨƌĂŵĞǁŽƌŬ�
ĨŽƌ� ŽƉĞŶ� ĚĂƚĂ͕� ǁŚĞƌĞ� ƌĞƐĞĂƌĐŚ�
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ͕� ŶĂƟŽŶĂů� ĂŶĚ� ƉĂŶͲ
�ƵƌŽƉĞĂŶ� ĞͲŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ� ĐŽͲĚĞǀĞůŽƉ�
ĂŶĚ� ƐƵƉƉŽƌƚ� ƚŽŐĞƚŚĞƌ� Ă� ĚĞĚŝĐĂƚĞĚ�
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ĨŽƌ�ĚĂƚĂͲƌĞƐĞĂƌĐŚ�ĨŽƌ�ƚŚĞ�
ƐĐŝĞŶƟĮĐͲĐŽŵŵƵŶŝƚǇͲďĂƐĞĚ� ŶĞĞĚƐ� ŝŶ�
terms of an EOSC repository of open-
ƐŽƵƌĐĞ� ƐŽŌǁĂƌĞ� ĨŽƌ� ĂŶĂůǇƐŝƐ͕� ƐĞƌǀŝĐĞƐ͕�
ĐŽŵƉƵƟŶŐ�ĂŶĚ�ƐƚŽƌĂŐĞ�ƌĞƐŽƵƌĐĞƐ͘

ϯ͘dŚĞ� ƌĞƐĞĂƌĐŚͲĐŽŵŵƵŶŝƚǇͲďĂƐĞĚ�
ĨŽƵŶĚĂƟŽŶ� ĂƉƉƌŽĂĐŚ� ƚŽ� ďƵŝůĚ� Ă�

ŐůŽďĂů� ǀŝƌƚƵĂů� ƌĞƐĞĂƌĐŚ� ĞŶǀŝƌŽŶŵĞŶƚ�
ǁŝƚŚŝŶ� �K^�� ĨŽƌ� ĚĂƚĂ� ŝŶƚĞƌŽƉĞƌĂďŝůŝƚǇ�
ĂŶĚ� ĂŶĂůǇƟĐƐ� ŝƐ� Ă� ǁĂǇ� ĨŽƌ� �^��W��
ƉĂƌƚŶĞƌƐ� ƚŽ� ĐŽŵŵŝƚ� ƚŽ� ďƵŝůĚŝŶŐ� ƚŚĞ�
�K^��ĂŶĚ�ƚŽ�ĐŽŶƚƌŝďƵƟŶŐ�ƚŽ�ƚŚĞ��K^��
ĐĂƚĂůŽŐƵĞƐ�ĂŶĚ�ƉŽƌƚĂů͘�dŚŝƐ�ǁŽƵůĚ�ŝŵƉůǇ�
Ă� ĐŽŵďŝŶĂƟŽŶ�ŽĨ�ĚĂƚĂ�ƉƌŽĚƵĐĞĚ� ĨƌŽŵ�
ƚŚĞ�ĨĂĐŝůŝƟĞƐ�;ŶĂŵĞůǇ�ƚŚĞ��^&Z/�ƌĞƐĞĂƌĐŚ�
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ� ĞŶĐŽŵƉĂƐƐĞĚ� ǁŝƚŚŝŶ�
�^��W�Ϳ�ĂŶĚ�ŽƚŚĞƌ�ĚĂƚĂ�ŐĞŶĞƌĂƚĞĚ�ĂŶĚ�
ƐŚĂƌĞĚ� ďǇ� ƚŚĞ� ĐŽŶĐĞƌŶĞĚ� ĐŽŵŵƵŶŝƚǇ͘ �
dŚĞƌĞĨŽƌĞ͕�Ă� ƐŚĂƌŝŶŐ�ŽĨ� ƌĞƐƉŽŶƐŝďŝůŝƟĞƐ�
ĨŽƌ� ƋƵĂůŝƚǇͲĐĞƌƟĮĞĚ� ƐĐŝĞŶƟĮĐ� ĚĂƚĂ� ŝƐ�
ĞŶǀŝƐĂŐĞĚ�ĂŵŽŶŐ�ƚŚĞ�ŽƉĞƌĂƚŽƌƐ�ŽĨ�ƚŚĞ�
ĨĂĐŝůŝƟĞƐ�ĂŶĚ�ƌĞƐĞĂƌĐŚĞƌƐ� ŝŶ� ƚŚĞ� ůŽŶŐĞƌ�
ƚĞƌŵ͘� �^��W�� ƉĂƌƚŶĞƌƐ� ǁŽƵůĚ� ĞǆƉĞĐƚ�
ƚŚĂƚ� �K^�� ĚĞĮŶĞƐ� ĂŶĚͬŽƌ� ƐƵƉƉŽƌƚƐ�
ĐƌĞĚŝƚ� ƐǇƐƚĞŵƐ͕� ĂĐŬŶŽǁůĞĚŐĞŵĞŶƚ͕�
ƐƚĂŶĚĂƌĚ� ůŝĐĞŶĐĞƐ͕�ĂŶĚ�ĐĞƌƟĮĐĂƟŽŶ�ĨŽƌ�
ƚŚĞ� ƌĞƐƵůƚƐ� ŽĨ� Ăůů� ƌĞƐĞĂƌĐŚĞƌƐ� ĞŶŐĂŐĞĚ�
ŝŶ� ĐŽͲŽƉĞƌĂƟǀĞ� ǁŽƌŬ� ƚŚĂƚ� ĂůůŽǁ� Ăůů� ƚŽ�
ƌĞĂƉ� ƚŚĞ� ďĞŶĞĮƚƐ� ŽĨ� ŽƉĞŶ� ƐĐŝĞŶĐĞ͘�
�K^�� ƐŚŽƵůĚ� ďĞ� ĂďůĞ� ƚŽ� ŝŶĐůƵĚĞ� ĂŶĚ�
ŵĂŬĞ� ƐƵƐƚĂŝŶĂďůĞ� ƚŚĞ� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ�
ĂŶĚ�ƉůĂƞŽƌŵƐ�ƚŚĂƚ�ƚŚĞ�ĐŽŵŵƵŶŝƚǇ�ǁŝůů�
ĚĞƉůŽǇ�ĨŽƌ�ƐƵĐŚ�ƉƵƌƉŽƐĞƐ͘

ϰ͘�K^�� ŝƐ� ĞǆƉĞĐƚĞĚ� ƚŽ� ĞƐƚĂďůŝƐŚ�Ă� ƌĞĨĞƌĞŶĐĞ� ĨĞĚĞƌĂƚĞĚ� ĚŝŐŝƚĂů�
ƌĞƉŽƐŝƚŽƌǇ� ĨŽƌ� ƚŚĞ� ƐƵƐƚĂŝŶĂďŝůŝƚǇ�
ŽĨ� ƐĐŝĞŶƟĮĐ� ĚĂƚĂ� ƉƌĞƐĞƌǀĂƟŽŶ�
ŝŶĚĞƉĞŶĚĞŶƚůǇ� ŽĨ� ƚŚĞ� ůŝĨĞƟŵĞ� ŽĨ� ĞĂĐŚ�
ŝŶĚŝǀŝĚƵĂů� ƌĞƐĞĂƌĐŚ� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͘�
^ƵĐŚ� Ă� ƌĞƉŽƐŝƚŽƌǇ� ǁŽƵůĚ� ůĞĂǀĞ� ƚŚĞ�
ŵĂŶĂŐĞŵĞŶƚ� ŽĨ� ƚŚĞ� ƌĞƐƉŽŶƐŝďŝůŝƚǇ� ĨŽƌ�
ƚŚĞ� ƌĞƐƉĞĐƟǀĞ� ĚĂƚĂ� ĂŶĚ� ƚŚĞ� ĮŶĂŶĐŝŶŐ�
ŽĨ� ƚŚĞŝƌ� ƐŚĂƌĞ� ŽĨ� ƚŚĞ� ƌĞƉŽƐŝƚŽƌǇ� ǁŝƚŚ�
ƚŚĞ�ŽƌŝŐŝŶĂƚŽƌƐ�ƐŽ�ƚŚĂƚ�Ă�ĐŽŵŵĞŶƐƵƌĂƚĞ�
ŽƉĞŶ�ĂĐĐĞƐƐ�ƉůĂŶ�ĐĂŶ�ďĞ�ƐƵƉƉŽƌƚĞĚ͘

WHAT IS THE RESEARCH COMMUNITY 
EXPECTING FROM EOSC?
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WHAT ADDED VALUE 
EOSC WILL BRING TO THE RESEARCH?

dŚĞ�ĨŽůůŽǁŝŶŐ�ƉŝĐƚƵƌĞ�ƐƵŵŵĂƌŝǌĞƐ�ƚŚĞ�
�^��W��tŽƌŬ�WĂĐŬĂŐĞƐ�;tWͿ�ĂĐƟǀŝƟĞƐ�
ĂŶĚ� ĞǆƉĞĐƚĞĚ� ĚĞůŝǀĞƌĞĚ� ĐŽŵƉŽŶĞŶƚƐ�
ŽĨ� ǁŚĂƚ� ŽŶĞ� ĐŽƵůĚ� ĐĂůů� ͞Ă� ƚŚĞŵĂƟĐ�
ĐĞůů͟�ŽĨ�ƚŚĞ�ŐůŽďĂů��K^�͘�^ƵĐŚ�Ă�͞ĐĞůů͟�
ŝŶ� �ƐƚƌŽŶŽŵǇ� ĂŶĚ� WĂƌƟĐůĞͬEƵĐůĞĂƌ�
WŚǇƐŝĐƐ� ǁŝůů� ĞŶĂďůĞ� �K^�� ƚŽ� ĂĚŽƉƚ�
ƚƌĂŶƐǀĞƌƐĂůůǇ� ƐŽŵĞ� ƐĞƌǀŝĐĞƐ� ĂŶĚ�
ĞͲŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ� ƚŚĂƚ� ǁŝůů� ďĞ� ƵƐĞĨƵů�
ĂůƐŽ� ŝŶ� ƐƵƉƉŽƌƚ� ŽĨ� ŽƚŚĞƌ� ĚŝƐĐŝƉůŝŶĂƌǇ�
͞ĐĞůůƐ͘͟ �

dŚĞ� ĂĚĚĞĚ� ǀĂůƵĞ� ƚŚĂƚ� �K^�� ǁŝůů�
ďƌŝŶŐ�ƚŽ�ŽƵƌ�ĐŽŵŵƵŶŝƚǇ͕ �ƚŚƌŽƵŐŚ�ƚŚĞ�
�^��W�� ĐŽŵŵŝƚŵĞŶƚƐ͕� ŝƐ� ƚŚĞ� ĨŽƌŵĂů�
ŽƉƉŽƌƚƵŶŝƚǇ�ƚŽ�ďƵŝůĚ�ƵƉŽŶ�ƚŚĞ�͞ĐĞůů͟�Ă�
͞ǀŝƌƚƵĂů�ƌĞƐĞĂƌĐŚ�ĞŶǀŝƌŽŶŵĞŶƚ͘͟ �dŚĞƌĞ͕�
ƌĞƐĞĂƌĐŚĞƌƐ�ĐĂŶ�ƵƉůŽĂĚ�ƚŚĞŝƌ�ĂŶĂůǇƐĞƐ�
ŝŶ� Ă� ŶŽƚĞďŽŽŬͲůŝŬĞ͕� ƌĞƉƌŽĚƵĐŝďůĞ� ĂŶĚ�
ƐŚĂƌĞĂďůĞ� ƐƚǇůĞ͘� dŚƌŽƵŐŚ� ƚŚŝƐ� ƚŚĞǇ�
ǁŝůů� ĐŽͲĚĞǀĞůŽƉ� ƐŽŌǁĂƌĞ� ĂŶĚ� ĂĚĚ�
ŵŝŶŝŶŐ�ƚŽ�ĚĂƚĂ͕�ĂƐ�ǁĞůů�ĂƐ�ƌƵŶŶŝŶŐ�ĂŶĚ�
ŝŵƉƌŽǀŝŶŐ� ǁŽƌŬŇŽǁƐ͕� ŝŶ� Ă� ƌĞĂůͲƟŵĞ�
ĐŽůůĂďŽƌĂƟŽŶ͘

dŚĞ�ĨŽůůŽǁŝŶŐ�ƐĞĐƟŽŶƐ�ĚĞƐĐƌŝďĞ�ƚŚĞ�ŵĂŝŶ��^��W��ĐŽŶƚƌŝďƵƟŽŶƐ�ƚŽ��^K��
ƚŚƌŽƵŐŚ�ŝƚƐ�ǁŽƌŬ�ƉƌŽŐƌĂŵŵĞ



�^��W�� ǁŝůů� ĚĞƐŝŐŶ͕� ŝŵƉůĞŵĞŶƚ͕� ĂŶĚ�
ŽƉĞƌĂƚĞ� Ă� ƉƌŽƚŽƚǇƉĞ� ĚĂƚĂ� ůĂŬĞ� ʹ� Ă�
ĨĞĚĞƌĂƚĞĚ� ĚĂƚĂ� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ� ƚŚĂƚ�
ǁŝůů�ĨŽƌŵ�ƚŚĞ�ďĂƐŝƐ�ŽĨ�ĂŶ�ŽƉĞŶ�ĂĐĐĞƐƐ�
ĚĂƚĂ� ƐĞƌǀŝĐĞ� ĂŶĚ� ƐĐŝĞŶĐĞ� ĂŶĂůǇƐŝƐ�
ĞŶǀŝƌŽŶŵĞŶƚ� ĨŽƌ� ƚŚĞ� �^&Z/� ƉƌŽũĞĐƚƐ�
ǁŝƚŚŝŶ� ƚŚĞ� �^��W�� ĐůƵƐƚĞƌ� ĐŽǀĞƌŝŶŐ�
ĂƐƚƌŽŶŽŵǇ� ĂŶĚ� ƉĂƌƟĐůĞ� ƉŚǇƐŝĐƐ͘� /ƚ�
ǁŝůů� ƉƌŽƉŽƐĞ� ƐƵĐŚ� Ă� ƐŽůƵƟŽŶ� ĂƐ� Ă�
ŬĞǇ� ĐŽŵƉŽŶĞŶƚ� ŽĨ� Ă� ĨƵƚƵƌĞ� �K^��
ĨƌĂŵĞǁŽƌŬ͘� dŚĞ� ĚĂƚĂ� ůĂŬĞ� ĐŽŶĐĞƉƚ�
ĞŶĂďůĞƐ� ƚŚĞ� ůĂƌŐĞ͕� ƌĞůŝĂďůĞ͕� ŶĂƟŽŶĂů�
ƌĞƐĞĂƌĐŚ� ĚĂƚĂ� ĐĞŶƚƌĞƐ� ƚŽ� ǁŽƌŬ�
ƚŽŐĞƚŚĞƌ� ƚŽ� ďƵŝůĚ� Ă� ƌŽďƵƐƚ� ĐůŽƵĚͲůŝŬĞ�
ƐĞƌǀŝĐĞ� ƚŽ� ĐƵƌĂƚĞ� ĂŶĚ� ƐĞƌǀĞ� ĚĂƚĂ� ŽĨ�
�d�͕� &�/Z͕� �'KͲsŝƌŐŽ͕� ,>Ͳ>,�͕� :/s�͕�
<DϯEĞd�ĂŶĚ�̂ <��Ăƚ�Ăůů�ƐĐĂůĞƐ�ƵƉ�ƚŽ�ƚŚĞ�
ŵƵůƟͲ�ǆĂďǇƚĞ�ŶĞĞĚƐ�ŽĨ�ƐƵĐŚ�ƉƌŽũĞĐƚƐ͘�
dŚĞƐĞ� ĚĂƚĂ� ĐĞŶƚƌĞƐ� ;��ZE͕� �EZ^Ͳ
��/EϮWϯ͕� ��^z͕ � '^/͕� /&��ͲW/�͕� /E&E͕�
�EZ^Ͳ>�WWͲDh^d͕ � EŝŬŚĞĨ͕ � ^hZ&^ĂƌĂ͕�
h'Ϳ͕� ƉĂƌƚŶĞƌƐ� ŝŶ� �^��W�͕� ŚĂǀĞ�
ĞǆƉĞƌŝĞŶĐĞ� ďƵŝůƚ� ƵƉ� ŽǀĞƌ� Ă� ĚĞĐĂĚĞ�
ŝŶ� ƉĂƌƟĐůĞ� ƉŚǇƐŝĐƐ� ǁŝƚŚŝŶ�t>�'� ĂŶĚ�
ŝŶ� ƐƵƉƉŽƌƟŶŐ� ŵĂũŽƌ� ĂƐƚƌŽŶŽŵǇ� ĂŶĚ�
ĂƐƚƌŽƉĂƌƟĐůĞ� ƉŚǇƐŝĐƐ� ƉƌĞĐƵƌƐŽƌƐ� ƉĂŶͲ
�ƵƌŽƉĞĂŶ� ƌĞƐĞĂƌĐŚ� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ�
;ƐƵĐŚ�ĂƐ��D^͕��Ed�Z�^͕�,�^^͕�>K&�Z͕�
D�'/�͕�ĞƚĐ͘Ϳ͘�

Key outputs: ��ŵĞĐŚĂŶŝƐŵ� ƌĞƋƵŝƌĞĚ�
ĨŽƌ� ůĂƌŐĞ� ƌĞƐĞĂƌĐŚ� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ�
ƐƵĐŚ�ĂƐ�,>Ͳ>,��ĂŶĚ�^<��ƚŚĂƚ�ŝŶ�ĨƵƚƵƌĞ�
ǁŝůů�ŵĂŶĂŐĞ�ŵƵůƟͲ�ǆĂďǇƚĞ�ĚĂƚĂ�ƐĞƚƐ͕�
ƚŚĂƚ�ǁŝůů�ŶĞĞĚ� ƚŽ�ďĞ�ƐĞƌǀĞĚ� ƚŽ�ŐůŽďĂů�
ƵƐĞƌ� ĐŽŵŵƵŶŝƟĞƐ� ŝŶ� Ă� ƐĐĂůĂďůĞ� ĂŶĚ�

ƉĞƌĨŽƌŵŝŶŐ�ǁĂǇ͘��� ĨĞĚĞƌĂƚĞĚ�ƐƚŽƌĂŐĞ�
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ� ŝŵƉůĞŵĞŶƟŶŐ�ƚŚĞ�&�/Z�
ĚĂƚĂ� ŵĂŶĂŐĞŵĞŶƚ� ƉƌŝŶĐŝƉůĞƐ� Ăƚ� ƚŚĞ�
ďĂƐĞ� ůĞǀĞů͕� ĂŶĚ� ĨŽƌŵ� ƚŚĞ� ďĂƐŝƐ� ĨŽƌ�
ŚŝŐŚĞƌͲůĞǀĞů� ĚĂƚĂ� ƉƌĞƐĞƌǀĂƟŽŶ� ĂŶĚ�
ĂĐĐĞƐƐ�ƐĞƌǀŝĐĞƐ�ĚĞůŝǀĞƌĞĚ�ŝŶ�ƚŚĞ�ŽƚŚĞƌ�
ǁŽƌŬ�ƉĂĐŬĂŐĞƐ͘�

/ŶƚĞŐƌĂƟŽŶ� ŝŶ� �K^�͘� dŚĞ� �ĂƚĂ� >ĂŬĞ�
ĚĞǀĞůŽƉŵĞŶƚ� ůĞǀĞƌĂŐĞƐ�ĐŽůůĂďŽƌĂƟŽŶ�
ĂŶĚ� ŝŶƚĞŐƌĂƟŽŶ� ŽĨ� ǁŽƌŬ� ĂŶĚ�
ƌĞƐƵůƚƐ� ĨƌŽŵ� ƉƌĞǀŝŽƵƐ� ĂŶĚ� ŽŶŐŽŝŶŐ�
ĨƌĂŵĞǁŽƌŬƐ� ;Ğ͘Ő͘� �K^�ͲŚƵďͿ͘� /ƚ� ǁŝůů�
ďƵŝůĚ� ŽŶ� ĂŶĚ� ŝŶƚĞŐƌĂƚĞ� ĞǆŝƐƟŶŐ�ǁŽƌŬ�
ĨƌŽŵ�Ă�ǀĂƌŝĞƚǇ�ŽĨ�ĂƌĞĂƐ�ʹ�ƚŚĞ�ZĞƐĞĂƌĐŚ�
/ŶĨƌĂƐƚƌƵĐƚƵƌĞƐ͕�ƉƌĞǀŝŽƵƐ��h�ƉƌŽũĞĐƚƐ͕�
ĂƐ�ǁĞůů� ĂƐ� ƵƐŝŶŐ� ƚŚĞ� ĐƵƌƌĞŶƚ� ƐƚĂƚĞ� ŽĨ�
ƚŚĞ� Ăƌƚ� ƐŽůƵƟŽŶƐ� ŝŶ� ƚŚĞ� ĂƉƉƌŽƉƌŝĂƚĞ�
ĂƌĞĂƐ�ĂŶĚ�ĐŽůůĂďŽƌĂƟŶŐ�ǁŝƚŚ�ŽŶŐŽŝŶŐ�
ǁŽƌŬ�ĨƌŽŵ�'��Ed͕ �WZ���͕�ĂŶĚ�ŽƚŚĞƌ�
ƉƌŽƉŽƐĞĚ�,ϮϬϮϬ�ƉƌŽũĞĐƚƐ� ƐƉĞĐŝĮĐĂůůǇ�
ĂĚĚƌĞƐƐŝŶŐ� ƚŚĞ� �ƵƌŽƉĞĂŶ� KƉĞŶ�
^ĐŝĞŶĐĞ� �ůŽƵĚ͘� dŚĞ� �ĂƚĂ� >ĂŬĞ� ǁŝůů�
ĐŽŶƐŝƐƚ�ŽĨ�ĂŶ�ĞĐŽƐǇƐƚĞŵ�ŽĨ� ƚŽŽůƐ�ĂŶĚ�
ƐĞƌǀŝĐĞƐ� ŝŶƚĞŐƌĂƚĞĚ� ŝŶƚŽ� Ă� ƌĞĨĞƌĞŶĐĞ�
ŝŵƉůĞŵĞŶƚĂƟŽŶ͕�ǁŚŝůĞ�ƐƟůů�ƉƌŽǀŝĚŝŶŐ͕�
ƚŽ� ƚŚĞ� ĚŝīĞƌĞŶƚ� ƐĐŝĞŶĐĞ� ƉƌŽũĞĐƚƐ� ŝŶ�
�^��W�͕�ƚŚĞ�ŇĞǆŝďŝůŝƚǇ�ƚŽ�ĚĞĐŝĚĞ�ǁŚŝĐŚ�
ŽŶĞƐ�ƚŽ�ƵƐĞ͘�
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�^��W�� ĚĞĂůƐ�ǁŝƚŚ� ƐŽŌǁĂƌĞ� ƐĞƌǀŝĐĞƐ�
ĨŽƌ�ŽƉĞŶ�ƐĐŝĞŶĐĞ�ĚĂƚĂͲĂŶĂůǇƐŝƐ�ŽĨ�ƚŚĞ�
�^&Z/� ĨĂĐŝůŝƟĞƐ͘� dŚĞ� ĚĞǀĞůŽƉŵĞŶƚ�
ŽĨ� ŵƵůƟͲŵĞƐƐĞŶŐĞƌ� ĚĂƚĂ� ĂŶĂůǇƐŝƐ�
ƉƌĂĐƟĐĞƐ� ƉƌŽŵŽƚĞƐ� ĂĐƟǀŝƟĞƐ� ĨŽƌ�
ŝŶŶŽǀĂƟǀĞ� ŵĞƚŚŽĚƐ͕� ƚŽ� ŵĂǆŝŵŝƐĞ�
ƐŽŌǁĂƌĞ�ƌĞͲƵƐĞ�ĂŶĚ�ĐŽͲĚĞǀĞůŽƉŵĞŶƚ͕�
ƚŽ� ŝĚĞŶƟĨǇ� ŽƉĞŶ� ƐƚĂŶĚĂƌĚƐ� ĨŽƌ�
ƐŽŌǁĂƌĞ� ƌĞůĞĂƐĞ͕� ƚŽ� ŝŶǀĞƐƟŐĂƚĞ�
ĚĂƚĂ� ŵŝŶŝŶŐ� ƚŽŽůƐ� ĂŶĚ� ŶĞǁ� ĂŶĂůǇƐŝƐ�
ƚĞĐŚŶŝƋƵĞ͘� �^��W�� ƐƵƉƉŽƌƚƐ� ĂŶ�
ŽƉĞŶ� ĞŶǀŝƌŽŶŵĞŶƚ� ƚŽ� ŐƵĂƌĂŶƚĞĞ�
ĐƌŽƐƐͲĨĞƌƟůŝƐĂƟŽŶ� ĂŶĚ� ƚŽ� ĚĞǀĞůŽƉ�
ĐŽŵŵƵŶŝƚǇͲƐƉĞĐŝĮĐ� ĚĂƚĂ� ƐĞƌǀŝĐĞƐ�
ƚŚĂƚ�ǁŝůů�ďĞ�ĞǆƉŽƐĞĚ�ƵŶĚĞƌ�ƚŚĞ��K^��
ĐĂƚĂůŽŐƵĞ�ŽĨ�ƐĞƌǀŝĐĞƐ�ƵŶĚĞƌ� ƚŚĞ�&�/Z�
ƉƌŝŶĐŝƉůĞƐ͘�

Key outputs: �� ƐƵƐƚĂŝŶĂďůĞ� ŽƉĞŶͲ
ĂĐĐĞƐƐ� ƌĞƉŽƐŝƚŽƌǇ� ƚŽ� ƐŚĂƌĞ� ƐĐŝĞŶƟĮĐ�
ƐŽŌǁĂƌĞ͕� ĚŝŐŝƚĂů� ůŝďƌĂƌŝĞƐ� ĨŽƌ� ĚĂƚĂ�
ĂŶĂůǇƐŝƐ͕� ĚĂƚĂͲƐĞƚƐ͕� ĚĂƚĂ� ƉƌŽĚƵĐƚƐ�
ŝŶĐůƵĚŝŶŐ� ƌĞůĂƚĞĚ� ƵƐĞƌͲƐƵƉƉŽƌƚ�
ĚŽĐƵŵĞŶƚĂƟŽŶ͕�ƚƵƚŽƌŝĂůƐ�ĂŶĚ�ƚƌĂŝŶŝŶŐ�
ĂĐƟǀŝƟĞƐ͕� ǁŚŝĐŚ� ǁŝůů� ďĞ� ĚǇŶĂŵŝĐĂůůǇ�
ĞŶŚĂŶĐĞĚ�ĂŶĚ�ŵĂŝŶƚĂŝŶĞĚ�ďǇ��^��W��
�^&Z/� ƉƌŽũĞĐƚƐ� ĂŶĚ� ŝŶĐůƵĚĞĚ� ŝŶ� ƚŚĞ�
�K^��ĐĂƚĂůŽŐƵĞ͘ 

/ŶƚĞŐƌĂƟŽŶ� ŝŶ� �K^�͘� �^��W�� ǁŝůů�
ŵĂŬĞ� ƚŚĞ� ƐŽŌǁĂƌĞ� ĂŶĚ� ƐĞƌǀŝĐĞ�
ĚĞǀĞůŽƉĞĚ� ďǇ� ƚŚĞ� �^&Z/Ɛ� ĂǀĂŝůĂďůĞ�
ƚŽ� ƚŚĞ� ƐĐŝĞŶƟĮĐ� ĐŽŵŵƵŶŝƚǇ� ǀŝĂ� ĂŶ�
ŽƉĞŶͲƐŽƵƌĐĞ� ƐĐŝĞŶƟĮĐ� ƐŽŌǁĂƌĞ� ĂŶĚ�
ƐĞƌǀŝĐĞ�ƌĞƉŽƐŝƚŽƌǇ͕ �ǁŚŝĐŚ�ǁŝůů�ďĞ�ĨƵůůǇ�
ŝŶƚĞŐƌĂƚĞĚ�ŝŶƚŽ�ƚŚĞ��K^��ĞŶǀŝƌŽŶŵĞŶƚ͘�
dŚĞ�ƐĞƌǀŝĐĞƐ�ĨƌŽŵ�ƚŚĞ��K^��ĐĂƚĂůŽŐƵĞ�
ǁŝůů� ďĞ� ƵƐĞĚ� ǁŚĞƌĞ� ƉŽƐƐŝďůĞ� ĂŶĚ�
ƚŚŝŶͲůĂǇĞƌ� ŝŶƚĞƌĨĂĐĞƐ� ŐĞŶĞƌĂƚĞĚ�
ǁŚĞƌĞ� ŶĞĞĚĞĚ͘� �ĞŶƚƌĂů� ƌĞŐƵůĂƟŽŶƐ�
ĐŽŵƉůŝĂŶƚ�ǁŝƚŚ�ƚŚĞ��K^��ŐůŽďĂů�ŽŶĞƐ�
ǁŝůů� ĞŶƐƵƌĞ� ƚŚĞ� ƐŽŌǁĂƌĞ� ĂŶĚ� ƐĞƌǀŝĐĞ�
ƋƵĂůŝƚǇ� ǀŝĂ� ĂƵĚŝƚƐ͘� dƌĂŝŶŝŶŐ� ĂĐƟǀŝƟĞƐ�
ĂŶĚ�Ă�ŚĞůƉ�ĚĞƐŬ�ǁŝůů�ƉƌŽǀŝĚĞ�ƐƵƉƉŽƌƚ�
ƚŽ� ƚŚĞ� �^&Z/Ɛ� ƚŽ� ĚĞǀŝƐĞ� ƌĞŐƵůĂƟŽŶƐ�
ĂŶĚ� ĂĚŚĞƌĞ� ƚŽ� ƚŚĞŵ͘� �ƚ� ƚŚĞ� ƐĂŵĞ�
ƟŵĞ͕�ĂŶ��K^�ͲďĂƐĞĚ�ĂƉƉƌŽĂĐŚ�ĂůůŽǁƐ�
ĨŽƌ� ŶĞǁ� ŝŶŶŽǀĂƟǀĞ� ŵŽĚĞůƐ� ŽĨ� ĚĂƚĂ�
ĞǆƉůŽŝƚĂƟŽŶ͕� ŝŶĐůƵĚŝŶŐ� ĚĂƚĂ� ŵŝŶŝŶŐ�
ĂŶĚ�ĚĞĞƉ�ůĞĂƌŶŝŶŐ�ƚĞĐŚŶŝƋƵĞƐ͕�ŵĂŬŝŶŐ�
ƚŚĞƐĞ� ĂĐĐĞƐƐŝďůĞ� ďĞǇŽŶĚ� ƚŚĞ� ĐƵƌƌĞŶƚ�
ĞǆƉĞƌƚ� ĐŽŵŵƵŶŝƟĞƐ͘� �� ĐŽŵƉĞƚĞŶĐĞ�
ŐƌŽƵƉ�ĨŽƌ� ŝŶŶŽǀĂƟŽŶƐ�ǁŝůů�ďĞ�ĨŽƌŵĞĚ�
ƚŽ�ƐƚĞĞƌ�ƚŚĞƐĞ�ĚĞǀĞůŽƉŵĞŶƚƐ͘�

ESCAPE KƉĞŶͲƐŽƵƌĐĞ�ƐĐŝĞŶƟĮĐ�̂ ŽŌǁĂƌĞ�ĂŶĚ�̂ ĞƌǀŝĐĞ�ZĞƉŽƐŝƚŽƌǇ



ESCAPE��ŽŶŶĞĐƚŝŶŐ��^&Z/�ƉƌŽũĞĐƚƐ�ƚŽ��K^��ƚŚƌŽƵŐŚ�sK�ĨƌĂŵĞǁŽƌŬ

�^��W�� ƉůĂŶƐ� ƚŽ͗� ĂͿ� ŵĂŬĞ� ƚŚĞ�
ƐĞĂŵůĞƐƐ� ĐŽŶŶĞĐƟŽŶ� ŽĨ� �^&Z/� ĂŶĚ�
ŽƚŚĞƌ� ĂƐƚƌŽŶŽŵǇ� ĂŶĚ� ĂƐƚƌŽƉĂƌƟĐůĞ�
ƌĞƐĞĂƌĐŚ� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ� ƚŽ� ƚŚĞ��K^��
ƚŚƌŽƵŐŚ� ƚŚĞ� sŝƌƚƵĂů� KďƐĞƌǀĂƚŽƌǇ�
;sKͿ͕� ďͿ� ƌĞĮŶĞ� ĂŶĚ� ĨƵƌƚŚĞƌ� ƉƵƌƐƵĞ�
ŝŵƉůĞŵĞŶƚĂƟŽŶ� ŽĨ� &�/Z� ƉƌŝŶĐŝƉůĞƐ�
ĨŽƌ� ĂƐƚƌŽŶŽŵǇ� ĚĂƚĂ͕� ĂŶĚ� ĐͿ� ĞƐƚĂďůŝƐŚ�
ƐƚĞǁĂƌĚƐŚŝƉ�ƉƌĂĐƟĐĞƐ�ĨŽƌ�ĂĚĚŝŶŐ�ǀĂůƵĞ�
ƚŽ�ƚŚĞ�ƐĐŝĞŶƟĮĐ�ĐŽŶƚĞŶƚ�ŽĨ��^&Z/�ĚĂƚĂ�
ĂƌĐŚŝǀĞƐ͘�tŝƚŚ�ƚŚĞ�sK͕��ƐƚƌŽŶŽŵǇ�ŚĂƐ�
ďƵŝůƚ� ĂŶ� ŽƉĞƌĂƟŽŶĂů� ŝŶƚĞƌŽƉĞƌĂďŝůŝƚǇ�
ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ� ƚŚĂƚ� ŚĂƐ� ƉƌŽǀĞŶ� ƚŽ�
ďĞ�Ă� ŐƌĞĂƚ� ƐƵĐĐĞƐƐ� ĨŽƌ�ŵĂŶǇ�ĂƐƉĞĐƚƐ�
ŽĨ� ĂƐƚƌŽŶŽŵǇ� ĚĂƚĂ� ŝŶƚĞƌŽƉĞƌĂďŝůŝƚǇ͘ �
dŚĞ� sK� ŝƐ� ĂŶ� ĞƐƐĞŶƟĂů� ĐŽŵƉŽŶĞŶƚ�
ŽĨ� ƚŚĞ� ĂƐƚƌŽŶŽŵǇ� ĚĂƚĂ� ůĂŶĚƐĐĂƉĞ͕�
ĂƐ� ŚĂƐ� ďĞĞŶ� ƐƚƌŽŶŐůǇ� ƐƚƌĞƐƐĞĚ� ŝŶ� ƚŚĞ�
�^dZKE�d� /ŶĨƌĂƐƚƌƵĐƚƵƌĞ� ZŽĂĚŵĂƉ�
ƐŝŶĐĞ� ŝƚƐ� ĮƌƐƚ� ƉƵďůŝĐĂƟŽŶ� ŝŶ� ϮϬϬϴ͘�
/ŶƚĞƌŶĂƟŽŶĂů� ĂƐƚƌŽŶŽŵǇ� ĚĂƚĂ�
ƉƌŽǀŝĚĞƌƐ͕� ŝŶ� ƉĂƌƟĐƵůĂƌ� ŐƌŽƵŶĚͲ� ĂŶĚ�
ƐƉĂĐĞͲďĂƐĞĚ�ƚĞůĞƐĐŽƉĞƐ͕�ƉƵďůŝƐŚ�ƚŚĞŝƌ�
ĚĂƚĂ� ƵƐŝŶŐ� ƚŚĞ� /sK�� ƐƚĂŶĚĂƌĚƐ͕� ĂŶĚ�
ĐŽŵƉůŝĂŶƚ�ƐĐŝĞŶƟĮĐ�ƚŽŽůƐ�ĂŶĚ�ƐĞƌǀŝĐĞƐ�
ĞŶĂďůĞ� ĚŝƐĐŽǀĞƌǇ͕ � ĂĐĐĞƐƐ� ĂŶĚ� ƵƐĞ� ŽĨ�
ƚŚĞ� ĚĂƚĂ� ďǇ� ƚŚĞ� ǁŚŽůĞ� ĂƐƚƌŽŶŽŵǇ�
ƌĞƐĞĂƌĐŚ� ĐŽŵŵƵŶŝƚǇ͘ � /ŶƚĞŐƌĂƟŶŐ� ƚŚĞ�
sK�ŝŶ��K^��ŝŵƉůŝĞƐ�ƚŚĞ�ŶĞĞĚ�ƚŽ�ƐĐĂůĞ�
ŝƚƐ�ĨƌĂŵĞǁŽƌŬ�ƚŽ�ƚŚĞ�ďŝŐŐĞƐƚ�ĚĂƚĂ�ƐĞƚƐ�
ƚŚĂƚ� ǁŝůů� ďĞ� ƉƌŽĚƵĐĞĚ� ďǇ� ƚŚĞ� �^&Z/�
ĂŶĚ�ŽƚŚĞƌ�ƉƌŽũĞĐƚƐ͘

Key outputs: �ƐƐĞƐƐ� ĂŶĚ� ŝŵƉůĞŵĞŶƚ�
ƚŚĞ�ĐŽŶŶĞĐƟŽŶ�ŽĨ�ƚŚĞ��^&Z/�ĂŶĚ�ŽƚŚĞƌ�
ĂƐƚƌŽŶŽŵǇ�ĂŶĚ�ĂƐƚƌŽƉĂƌƟĐůĞ�Z/Ɛ�ƚŽ�ƚŚĞ�
�K^��ƚŚƌŽƵŐŚ�ƚŚĞ�sŝƌƚƵĂů�KďƐĞƌǀĂƚŽƌǇ�
ĨƌĂŵĞǁŽƌŬ͕� ĂĐƟǀĞůǇ� ĐŽŶƚƌŝďƵƟŶŐ� ƚŽ�
ƚŚĞ� ƐĞƫŶŐ� ƵƉ� ŽĨ� ƚŚĞ� �K^�� ƐĞƌǀŝĐĞƐ�
ĂŶĚ� ƚŚĞ� ƉƌŽǀŝƐŝŽŶ� ŽĨ� ƚƌƵƐƚĞĚ� ĚĂƚĂ�
ĂĚŚĞƌŝŶŐ�ƚŽ�&�/Z�ƉƌŝŶĐŝƉůĞƐ͘�

/ŶƚĞŐƌĂƟŽŶ� ŝŶ� �K^�͘� �Ǉ� ůĞĂĚŝŶŐ� ƚŚĞ�
ĐŽŶŶĞĐƟŽŶ� ƚŽ� ƚŚĞ� �K^�� ǁŝƚŚ� ƚŚĞ�
�^&Z/� ĨĂĐŝůŝƟĞƐ� ǁĞ� ǁŝůů� ƐĞƚ� ƚŚĞ� ƉĂƚŚ�
ĨŽƌ� Ă� ŶĞǁ� ĞƌĂ� ŽĨ� ĐƌŽƐƐͲĚŝƐĐŝƉůŝŶĂƌǇ�
ŝŶƚĞƌŽƉĞƌĂďŝůŝƚǇ͕ � ĂŶĚ� ĐŽŶŶĞĐƟŽŶƐ� ƚŽ�
ƚŚĞ� ŶĞĐĞƐƐĂƌǇ� ĐŽŵƉƵƟŶŐ� ƌĞƐŽƵƌĐĞƐ͘�
�K^�� ǁŝůů� ĨĂĐŝůŝƚĂƚĞ� ƚŚĞ� ŶĞǆƚ� ƐƚĞƉ�
ĨŽƌ� ƚŚĞ� sK� ĨƌĂŵĞǁŽƌŬ� ƚŽ� ƌĞĂůŝƐĞ� ŝƚƐ�
ƉŽƚĞŶƟĂů�ƚŽ�ƐĐĂůĞ�ƚŽ�ƚŚĞ�ďŝŐŐĞƐƚ�ĚĂƚĂ�
ƐĞƚƐ�ƚŚĂƚ�ǁŝůů�ďĞ�ƉƌŽĚƵĐĞĚ�ŝŶ�ƉĂƌƟĐƵůĂƌ�
ďǇ�ƚŚĞ��^&Z/�ƉƌŽũĞĐƚƐ͕�ĂŶĚ�ǁŝůů�ĞŶĂďůĞ�
ƵƐĞ� ŽĨ� sK� ĚĂƚĂ� ŝŶ� ƐĐŝĞŶƟĮĐ� ĂŶĂůǇƐŝƐ�
ƉůĂƞŽƌŵƐ͘� �^��W�� ĂŝŵƐ� ƚŽ� ŵĂƉ� ƚŚĞ�
sK� ĨƌĂŵĞǁŽƌŬ� ƚŽ� ƚŚĞ� �K^�� ƐŽ� ƚŚĂƚ�
ƚŚĞ� sK� ĞŶĂďůĞĚ� ĂƌĐŚŝǀĞ� ƐĞƌǀŝĐĞƐ�
ĨƌŽŵ� �^&Z/� ǁŝůů� ďĞ� ŝŶƚĞƌŽƉĞƌĂďůĞ͘�
dŚĞ� ŝŶƚĞŐƌĂƟŽŶ� ŽĨ� ƚŚĞ� sK� ƌĞŐŝƐƚƌǇ�
ĂŶĚ� ŽƚŚĞƌ� ƐƚĂŶĚĂƌĚ� ŵĂƉƐ� ǁŝůů� ďĞ�
ŬĞǇ� ĨŽƌ�ĚŝƐĐŽǀĞƌǇ�ĂŶĚ�ƌĞƵƐĞ͕� �ĂĐĐĞƐƐ͕�
ĚĞƉŽƐŝƟŽŶ� ĂŶĚ� ƐŚĂƌŝŶŐ� ŽĨ� ĚĂƚĂ͕� ĂƐ�
ǁĞůů�ĂƐ�ĨŽƌ�ĚĂƚĂ�ŵĂŶĂŐĞŵĞŶƚ�ĐƵƌĂƟŽŶ�
ĂŶĚ�ƉƌĞƐĞƌǀĂƟŽŶ͘�



ϵ

ESCAPE �^&Z/��ŶĂůǇƐŝƐ�WůĂƞŽƌŵ

�^��W�� ǁŝůů� ĨŽĐƵƐ� ŽŶ� ĚĞĮŶŝŶŐ� ĂŶĚ�
ŝŵƉůĞŵĞŶƟŶŐ� Ă� ŇĞǆŝďůĞ� ƐĐŝĞŶĐĞ�
ƉůĂƞŽƌŵ� ĨŽƌ� ƚŚĞ� ĂŶĂůǇƐŝƐ� ŽĨ� ŽƉĞŶ�
ĂĐĐĞƐƐ� ĚĂƚĂ� ĂǀĂŝůĂďůĞ� ƚŚƌŽƵŐŚ� ƚŚĞ�
�K^�� ĞŶǀŝƌŽŶŵĞŶƚ͘� dŚĞƐĞ� ƚĂƐŬƐ� ǁŝůů�
ĚĞĮŶĞ� ĂŶĚ� ŝŵƉůĞŵĞŶƚ� Ă� ƉůĂƞŽƌŵ�
ƚŚĂƚ� ǁŝůů� ĂůůŽǁ� �K^�� ƌĞƐĞĂƌĐŚĞƌƐ�
ƚŽ� ŝĚĞŶƟĨǇ� ĂŶĚ� ƐƚĂŐĞ� ĞǆŝƐƟŶŐ� ĚĂƚĂ�
ĐŽůůĞĐƟŽŶƐ� ĨŽƌ� ĂŶĂůǇƐŝƐ͕� ƚĂƉ� ŝŶƚŽ� Ă�
ǁŝĚĞͲƌĂŶŐĞ� ŽĨ� ƐŽŌǁĂƌĞ� ƚŽŽůƐ� ĂŶĚ�
ƉĂĐŬĂŐĞƐ� ĚĞǀĞůŽƉĞĚ� ďǇ� ƚŚĞ� �^&Z/Ɛ͕�
ďƌŝŶŐ� ƚŚĞŝƌ� ŽǁŶ� ĐƵƐƚŽŵ� ǁŽƌŬŇŽǁƐ�
ƚŽ� ƚŚĞ� ƉůĂƞŽƌŵ͕� ĂŶĚ� ƚĂŬĞ� ĂĚǀĂŶƚĂŐĞ�
ŽĨ� ƚŚĞ� ƵŶĚĞƌůǇŝŶŐ� ,W�� ĂŶĚ� ,d��
ĐŽŵƉƵƟŶŐ� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ� ƚŽ� ĞǆĞĐƵƚĞ�
ƚŚŽƐĞ�ǁŽƌŬŇŽǁƐ͘�

Key outputs:� �� ƉůĂƞŽƌŵͲƐĞƌǀŝĐĞ� ĨŽƌ�
ĚĂƚĂ� ĂŶĂůǇƐŝƐ� ŝŶƚŽ� �K^�� ĂŶĚ� ƚĂŝůŽƌĞĚ�
ƚŽ� ƚŚĞ� ƌĞƋƵŝƌĞŵĞŶƚƐ� ĂŶĚ� ƚŚĞ� ƵƐĞƌ�
ŶĞĞĚƐ�ŽĨ�ĞĂĐŚ�ŽĨ�ƚŚĞ��^&Z/�ĂŶĚ�ŽƚŚĞƌ�
Z/�ŵĞŵďĞƌ�ŽĨ��^��W�͘� /ƚ�ǁŝůů�ďĞ�ƉĂƌƚ�
ŽĨ�ƚŚĞ��K^��ĐĂƚĂůŽŐƵĞ͘�

/ŶƚĞŐƌĂƟŽŶ� ŝŶ� �K^�͘� KŶĐĞ� ĚĂƚĂ�
ĨŽƌ� ĂŶĂůǇƐŝƐ� ŚĂƐ� ďĞĞŶ� ůŽĐĂƚĞĚ� ĂŶĚ�
ƐƚĂŐĞĚ͕� ĂŶĚ� ǁŽƌŬŇŽǁƐ� ŚĂǀĞ� ďĞĞŶ�
ĚĞĮŶĞĚ͕�ĞŝƚŚĞƌ�ďǇ�ĂĐĐĞƐƐŝŶŐ�ƚŚĞ��K^��
ƐŽŌǁĂƌĞ� ƌĞƉŽƐŝƚŽƌǇ� Žƌ� ďǇ� ƚŚĞ� ƵƐĞƌ�
ĚŝƌĞĐƚůǇ͕ � ƚŚĞ� ŶĞǆƚ� ƐƚĞƉ� ŝƐ� ƚŽ� ĚĞƉůŽǇ�
ƚŚŽƐĞ� ǁŽƌŬŇŽǁƐ� ŽŶ� ƚŚĞ� ƵŶĚĞƌůǇŝŶŐ�
ƉƌŽĐĞƐƐŝŶŐ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͘�&Žƌ�ŵĂŶǇ�ŽĨ�
ƚŚĞ�ŝŶǀŽůǀĞĚ��^&Z/Ɛ�ĂŶĚ�Z/Ɛ͕�ƚŚĞ�ĚĂƚĂ�

ƐĐĂůĞƐ� ŝŶǀŽůǀĞĚ� ƌĞƋƵŝƌĞ� ƐŝŐŶŝĮĐĂŶƚ�
ĐŽŵƉƵƚĂƟŽŶĂů� ƌĞƐŽƵƌĐĞƐ� ;ƐƚŽƌĂŐĞ�
ĂŶĚ� ĐŽŵƉƵƚĞͿ� ƚŽ� ƐƵƉƉŽƌƚ� ĂĚĚŝƟŽŶĂů�
ƉƌŽĐĞƐƐŝŶŐ� ĂŶĚ� ĂŶĂůǇƐŝƐ͘� dŚĞ� �K^�Ͳ
�^&Z/� ƐĐŝĞŶĐĞ� ƉůĂƞŽƌŵ� ƚŚĞƌĞĨŽƌĞ�
ŵƵƐƚ� ŝŶƚĞƌĨĂĐĞ� ƚŽ�ĂŶ�ƵŶĚĞƌůǇŝŶŐ�,W��
Žƌ� ,d�� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ͘� �ŽŶƐĞƋƵĞŶƚůǇ͕ �
ŝƚ�ŝƐ�ŝŵƉŽƌƚĂŶƚ�ƚŽ�ŵĂŬĞ�ĞĸĐŝĞŶƚ�ƵƐĞ�ŽĨ�
ƚŚĞ�ĨƵůů�ƉĞƌĨŽƌŵĂŶĐĞ�ƉŽƚĞŶƟĂů�ŽĨ�ƚŚĞ�
,W�� ĐĞŶƚƌĞƐ͕� Ğ͘Ő͘� ďǇ� ŽƉƟŵŝǌŝŶŐ� ƚŚĞ�
ĂĐĐĞƐƐ� ƚŽ� ĮůĞ� ƐǇƐƚĞŵƐ� ĨƌŽŵ� ƚŚĞ� ĚĂƚĂ�
ƉƌŽĐĞƐƐŝŶŐ�ůĂǇĞƌ�ĂŶĚ�ďǇ�ĞŶƐƵƌŝŶŐ�ƚŚĞ�
ƉŽƌƚĂďŝůŝƚǇ�ŽĨ�ƐĐŝĞŶĐĞ�ĂƉƉůŝĐĂƟŽŶƐ�ǁŝƚŚ�
ĐŽŶƚĂŝŶĞƌ�ƐŽůƵƟŽŶƐ͘��Ɛ�ǁŝƚŚ�ƚŚĞ�ĚĂƚĂ͕�
ƚŚŝƐ�ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�ŝƐ�ůŝŬĞůǇ�ƚŽ�ďĞ�ůĂƌŐĞ͕�
ǁŝĚĞůǇ�ĚŝƐƚƌŝďƵƚĞĚ�ŐĞŽŐƌĂƉŚŝĐĂůůǇ͕ �ĂŶĚ�
ĚĞĮŶŝƚĞůǇ� ŚĞƚĞƌŽŐĞŶĞŽƵƐ͘� �ĞƉůŽǇŝŶŐ�
ƵƐĞƌͲŝŶŝƟĂƚĞĚ�ƉƌŽĐĞƐƐŝŶŐ�ĂŶĚ�ĂŶĂůǇƐŝƐ�
ƚĂƐŬƐ� ŽŶ� ƚŚŝƐ� ,W�� ŝŶĨƌĂƐƚƌƵĐƚƵƌĞ�
ǁŚŝůĞ� ƐŝŵƵůƚĂŶĞŽƵƐůǇ� ŵĂŝŶƚĂŝŶŝŶŐ�
ŝŶƚĞƌĂĐƟǀŝƚǇ� ĂŶĚ� ƌĞƐƉŽŶƐŝǀĞŶĞƐƐ� ŝŶ�
ƚŚĞ�ĂŶĂůǇƐŝƐ�ƐǇƐƚĞŵ�ǁŝůů�ďĞ�Ă�ĐŚĂůůĞŶŐĞ�
ĂŶĚ� ƌĞƋƵŝƌĞƐ� Ă� ŵŝǆƚƵƌĞ� ŽĨ� ĚǇŶĂŵŝĐ�
ƌĞƐŽƵƌĐĞ�ĂůůŽĐĂƟŽŶ�ĂŶĚ�ŽƉƟŵŝǌĂƟŽŶ͘�
�^��W�� ǁŝůů� ĚƌĂǁ� ƵƉŽŶ� ƚŚĞ� ͞ĚĂƚĂͲ�
ůĂŬĞ͟� ĚĞƐŝŐŶ� ĂŶĚ� ŝŵƉůĞŵĞŶƚĂƟŽŶ�
ĂŶĚ� ǁŝůů� ďƵŝůĚ� ƵƉŽŶ� ĞǆŝƐƟŶŐ� �K^�Ͳ
ŚƵď� ĂĐƟǀŝƟĞƐ� ƐƵĐŚ� ĂƐ� &ĞĚĞƌĂƚĞĚ�
,ŝŐŚ� dŚƌŽƵŐŚƉƵƚ� �ŽŵƉƵƟŶŐ͕�
^ĐŝĞŶƟĮĐ�tŽƌŬŇŽǁ�DĂŶĂŐĞŵĞŶƚ�ĂŶĚ�
KƌĐŚĞƐƚƌĂƟŽŶ͕�ĂŶĚ��K^�ͲŚƵď���/͘�



�^��W�� ĚĞǀĞůŽƉƐ� ĂŶĚ� ŵĂŶĂŐĞƐ� Ă�
ƉƌŽŐƌĂŵŵĞ� ŽĨ� ĐƌŽǁĚƐŽƵƌĐĞĚ� ĚĂƚĂ�
ŵŝŶŝŶŐ� ǀŝĂ� �ŝƟǌĞŶ� ^ĐŝĞŶĐĞ� ŵĂƐƐ�
ƉĂƌƟĐŝƉĂƟŽŶ� ĞǆƉĞƌŝŵĞŶƚƐ͕� ǁŝƚŚ�
ĂĚĚŝƟŽŶĂů�ŐŽĂůƐ�ŽĨ�ƉƵďůŝĐ�ĞŶŐĂŐĞŵĞŶƚ�
ĂŶĚ�ĞĚƵĐĂƟŽŶ�ŝŶ�ƉĂƌĂůůĞů͘�

Key outputs: /ŶǀŽůǀĞ� ĐŝƟǌĞŶƐ� ĚŝƌĞĐƚůǇ�
ŝŶ� ŬŶŽǁůĞĚŐĞ� ĚŝƐĐŽǀĞƌǇ� ǁŝƚŚ� �^��W��
ĂŶĚ� ƚŚĞ� �^&Z/� ĨĂĐŝůŝƟĞƐ͕� ŝŵƉƌŽǀŝŶŐ�
ƚƌĂŶƐƉĂƌĞŶĐǇ�ŽĨ�ƚŚĞ�ƐĐŝĞŶƟĮĐ�ƉƌŽĐĞƐƐ͘�
��ŚĂƌŵŽŶŝƐĞĚ�ƐƵŝƚĞ�ŽĨ��ŝƟǌĞŶ�^ĐŝĞŶĐĞ�
ŵĂƐƐ� ƉĂƌƟĐŝƉĂƟŽŶ� ĞǆƉĞƌŝŵĞŶƚƐ� ĂŶĚ�
ŽŶůŝŶĞ� ǀŝĚĞŽ�ŵĂƚĞƌŝĂů͕� ĂůƐŽ�ĚĞƉůŽǇŝŶŐ�
ŵĂĐŚŝŶĞ� ůĞĂƌŶŝŶŐ� ƚŽ� ĂĐĐĞůĞƌĂƚĞ�
ǀŽůƵŶƚĞĞƌ�ĐůĂƐƐŝĮĐĂƟŽŶƐ͘�

/ŶƚĞŐƌĂƟŽŶ� ŝŶ� �K^�͘� �ĞŶƚƌĂů� ƚŽ�
�^��W� Ɛ͛�ŝŵƉůĞŵĞŶƚĂƟŽŶ�ŽĨ�ƚŚĞ�KƉĞŶ�
^ĐŝĞŶĐĞ��ůŽƵĚ�ǀŝƐŝŽŶ�ŝƐ�ŝŶŶŽǀĂƟŽŶ�ĨŽƌ�
ƚŚĞ� ƐŽĐŝĞƚǇ� Ăƚ� ůĂƌŐĞ͕� ďǇ� ŝŵƉƌŽǀŝŶŐ�
ĂĐĐĞƐƐ� ƚŽ� Ăůů� �^��W�� ƌĞƐƵůƚƐ� ĂŶĚ�
ƚŚƌŽƵŐŚ� �^��W�� ƚŽ� ƚŚĞ� �K^�� ŵŽƌĞ�
ǁŝĚĞůǇ͘ � dŚĞ� �^��W�� �K^�� ͞ĐĞůů͟�
ƉƌŽƚŽƚǇƉĞ� ǁŝůů� ĂůůŽǁ� ƌĞƐĞĂƌĐŚĞƌƐ� ƚŽ�
ƐƚĂŐĞ� ĞǆŝƐƟŶŐ� ĚĂƚĂ� ĐŽůůĞĐƟŽŶƐ� ĨŽƌ�
ĂŶĂůǇƐŝƐ�ŝŶĐůƵĚŝŶŐ�ĐŝƟǌĞŶ�ƐĐŝĞŶĐĞ͘

ESCAPE �ŶŐĂŐĞŵĞŶƚ�Θ��ŽŵŵƵŶŝĐĂƟŽŶ
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t,/�,�D�/E�/^^h�^�KZ�<�z�D�^^�'�^�
^,Kh>������KE^/��Z����z��Kd,�
d,���K^���y��hd/s��Θ�'Ks�ZE/E'��K�Z�^͍

�^��W�� ĂƐ� Ă� ůĂƌŐĞ� ƚŚĞŵĂƟĐ� ĐůƵƐƚĞƌ�
ŚĂƐ�ŐĂƚŚĞƌĞĚ�ƚŚĞ�ĨŽƌŵĂů�ĐŽŵŵŝƚŵĞŶƚ�
ŽĨ� �^&Z/͕� Z/Ɛ� ĂŶĚ� ƉĂŶͲ�ƵƌŽƉĞĂŶ�
ƌĞƐĞĂƌĐŚ� ŽƌŐĂŶŝǌĂƟŽŶƐ� ŝŶ� ďƵŝůĚŝŶŐ� Ă�
ƉƌŽƚŽƚǇƉĞ�ŽĨ� ƚŚŝƐ� ĐĞůů� ƚŚĂƚ� ƐŚŽƵůĚ�ďĞ�
ƐĞĂŵůĞƐƐůǇ� ŝŶƚĞŐƌĂƚĞĚ�ǁŝƚŚ� ƚŚĞ��K^��
ĐŽƌĞ� ƐĞƌǀŝĐĞƐ͘� dŚĞ� ĐŽŶƐĞƋƵĞŶĐĞ�
ŽĨ� ƚŚŝƐ� ŝƐ� ĂŶ� ŝŶĐƌĞĂƐŝŶŐ� ĂƩĞŶƟŽŶ�
ĂŶĚ� ŝŶǀŽůǀĞŵĞŶƚ� ŽĨ� ƐĐŝĞŶƟƐƚƐ� ĨƌŽŵ�
ŽƵƌ� ĐŽŵŵƵŶŝƚǇ� ƚŽ� ďĞ� ƉĂƌƚ� ŽĨ� ƚŚĞ�
ĞŶĚĞĂǀŽƌ͘ � KƵƌ� ƐƵĐĐĞƐƐ� ĂŶĚ� ŽƵƌ�
ƌĞƐƵůƚƐ� ĚĞƉĞŶĚ� ŽŶ� ƚŚĞ� ƐƵƐƚĂŝŶĂďŝůŝƚǇ�
ĂŶĚ� ƚŚĞ� ĂĐŬŶŽǁůĞĚŐĞŵĞŶƚ� ŽĨ� ƚŚĞ�
ĐůƵƐƚĞƌ� ĂĐƟŽŶƐ͘� dŚĞ� �K^�� ĞǆĞĐƵƟǀĞ�
ĂŶĚ� ŐŽǀĞƌŶŝŶŐ� ďŽĂƌĚƐ� Ăŝŵ� Ăƚ�
ĞǆƉůŽƌŝŶŐ� ĂŶĚ� ĞƐƚĂďůŝƐŚŝŶŐ� ƚŚĞ� ŵŽƐƚ�
ƉĞƌƟŶĞŶƚ� ĂŶĚ� ĞīĞĐƟǀĞ� ĨŽƌŵĂƚ� ĨŽƌ�
ƚŚĞ� �K^�� ŝŵƉůĞŵĞŶƚĂƟŽŶ͘� ,ŽǁĞǀĞƌ͕ �
ƚŚĞ� ďŽƩŽŵͲƵƉ� ĂƉƉƌŽĂĐŚ� ǁŚĞƌĞ�
ƚŚĞ� ƌĞƐĞĂƌĐŚĞƌƐ� ĂƌĞ� ĐĞŶƚƌĂů� ŝŶ� ƚŚĞ�
ŝŵƉůĞŵĞŶƚĂƟŽŶ� ĐŚŽŝĐĞƐ� ĨŽƌ� ƚŚĞ�
ĞīĞĐƟǀĞŶĞƐƐ� ŽĨ� ŽƉĞŶͲĚĂƚĂͲƌĞƐĞĂƌĐŚ�
ƚŚƌŽƵŐŚ� �K^�� ŝƐ� ĨƵŶĚĂŵĞŶƚĂů� ĂŶĚ�
ŵƵƐƚ�ďĞ�ƉƵƌƐƵĞĚ͘���ĐƌŽƐƐͲĚŝƐĐŝƉůŝŶĂƌǇ�
ĂƉƉƌŽĂĐŚ� ŝƐ� ĐƌŝƟĐĂů� ƚŽ� ŐƵĂƌĂŶƚĞĞŝŶŐ�
ƚŚĂƚ� �K^�� ǁŝůů� ďĞ� ŝŶĐůƵƐŝǀĞ͘� dŚĞ�
ŽƌŐĂŶŝǌĂƟŽŶ͕� ŽƌĐŚĞƐƚƌĂƟŽŶ� ĂŶĚ�
ĂĐĐĞƐƐŝďŝůŝƚǇ� ŽĨ� ƵŶĚĞƌƉŝŶŶŝŶŐ�
ŚĞƚĞƌŽŐĞŶĞŽƵƐ� ĞͲŝŶĨƌĂƐƚƌƵĐƚƵƌĞƐ� ĨŽƌ�
ĚĂƚĂ�ĂƌĐŚŝǀĞ͕�ĂĐĐĞƐƐ�ĂŶĚ�ĂŶĂůǇƐŝƐ�ĂƌĞ�
ŝŵƉŽƌƚĂŶƚ�ƐƚƌƵĐƚƵƌĂů��K^��ŝƐƐƵĞƐ͘�

,ŽǁĞǀĞƌ͕ ��K^��ƐŚŽƵůĚ�ďĞ�ŵŽƌĞ�ƚŚĂŶ�
ƚŚĂƚ� ĂŶĚ� ƐŚŽƵůĚ� ŶŽƚ� ďĞ� ůŝŵŝƚĞĚ� ƚŽ�
Ă� ŵĂƌŬĞƚƉůĂĐĞ� ƉƌŽǀŝƐŝŽŶ͕� ďƵƚ� ďĞ� Ă�
ĐŽŶƟŶƵŽƵƐ� ĞǀŽůǀŝŶŐ� ǁŽƌŬŝŶŐ� ƐƉĂĐĞ�
ǁŚĞƌĞ� ƌĞƐĞĂƌĐŚĞƌƐ� ƐŚŽƵůĚ� ƌŽƵƟŶĞůǇ�
ĮŶĚ� ŽƵƚ� ƚŚĞŝƌ� ĚĂŝůǇ� ĚĂƐŚďŽĂƌĚ� ĨŽƌ�
ƚƌƵƐƚĞĚ�ĚĂƚĂ�ƌĞƐĞĂƌĐŚ�ĂŶĚ�ĐŽŶƟŶƵŽƵƐ�
ŶĞƚǁŽƌŬŝŶŐ� ŽƉƉŽƌƚƵŶŝƟĞƐ� ǁŝƚŚŝŶ� Ă�
ůĂƌŐĞ� ƐĐŝĞŶƟĮĐ� ĐŽŵŵƵŶŝƚǇ͘ � �^��W��
ƉĂƌƚŶĞƌƐ�ĐŽŵŵŝƚ�ƚŽ�ƚŚĂƚ�ĂŶĚ�ŶĂƚƵƌĂůůǇ�
ĂĚǀŽĐĂƚĞ�ƚŚĞ�ĐůƵƐƚĞƌ�ĂƐ�Ă�ƐƵƐƚĂŝŶĂďůĞ�
ĞĐŽƐǇƐƚĞŵ� ĂƐ� ǁĞůů� ĂƐ� Ă� ƐƵĐĐĞƐƐĨƵů�
ĂƉƉƌŽĂĐŚ� ĨŽƌ� ĞīĞĐƟǀĞŶĞƐƐ� ĂŶĚ�
ŝŶĐůƵƐŝǀĞŶĞƐƐ͘� dŚĞ� ĐŽŵďŝŶĂƟŽŶ� ŽĨ�
ƉĂƌƚŶĞƌƐ� ŝŶ� ƚŚĞ� ƉƌŽũĞĐƚ� ŶĂƚƵƌĂůůǇ�
ůĞǀĞƌĂŐĞƐ�ĞĐŽŶŽŵŝĞƐ� ŝŶ� ƐƵƉƉŽƌƟŶŐ�Ă�
ũŽŝŶƚ� ƌĞƉŽƐŝƚŽƌǇ� ĂŶĚ� ĨĂǀŽƌƐ� ůŽŶŐĞǀŝƚǇ�
ŽĨ� ƚŚĞ� ĂƉƉƌŽĂĐŚ͘� /Ŷ� ĂĚĚŝƟŽŶ͕� Ă�
ƐƵďƐŝĚŝĂƌŝƚǇ�ƉƌŝŶĐŝƉůĞ�ĐŽƵůĚ�ďĞ�ĂƉƉůŝĞĚ�
ƚŽǁĂƌĚƐ�ƚŚĞ�ƐĐŝĞŶƟĮĐ�ĐŽŵŵƵŶŝƟĞƐ͖�ŝŶ�
ŽƌĚĞƌ�ƚŽ�ůĞǀĞƌĂŐĞ�ƚŚĞ�ǁŽƌŬ�ŽĨ��^��W��
ĂŶĚ�ŽƚŚĞƌ�ĐůƵƐƚĞƌƐ͕�ƚŚĞ��h�ŝƐ�ŝŶǀŝƚĞĚ�ƚŽ�
ĨĂĐŝůŝƚĂƚĞ�DĞŵďĞƌ�^ƚĂƚĞƐ�ƚŽ�ŐƵĂƌĂŶƚĞĞ�
ĐŽƌĞ� ĂŶĚ� ƐƵƐƚĂŝŶĞĚ� ĨƵŶĚŝŶŐ� ĨŽƌ� ƚŚĞ�
ĐůƵƐƚĞƌ� ƌŽůĞ� ŝŶ� �K^�� ĂŶĚ� ƚŽ� ƐĞƚ� ĂŶ�
ĞǆĂŵƉůĞ�ƚŚĂƚ�ŵĂǇ�ďĞ�ŝŵƉůĞŵĞŶƚĞĚ�ŝŶ�
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Introduction 
PaNOSC is an INFRAEOSC-04 cluster project of 6 European Photon and Neutron sources on the ESFRI 
roadmap [1]. The science done at the research institutes represents a huge variety of scientific disciplines 
using photon and neutron sources to study almost any kind of material on a wide range of length scales ʹ 
from angstroms to microns ʹ and time scales. The ESFRI and national sources (an additional 15 RIs involved 
in  the ExPaNDS project [2]) represent a large user community of roughly 30 000 scientists annually who use 
the Photon and Neutron sources in Europe for their research projects. The science carried out at these 
institutes addresses at least five out of the seven societal challenges defined by the EC [3] which range from 
climate change, renewable and efficient energy sources, to drug discovery.  
 

PaNOSC Objectives 
● Participate in the construction of the EOSC by linking 
with the e-infrastructures and other ESFRI clusters. 
Concretely PaNOSC is working with EGI and GÉANT, 
participating in the Architecture Working Group and EOSC 
meetings. PaNOSC is developing a shared vision with the  
other INFRAEOSC-04 cluster projects to identify common 
areas of collaboration. 
 
● Make Ɛcienƚific daƚa prodƵced aƚ EƵrope͛Ɛ major 
Photon and Neutron sources fully compatible with the FAIR 
principles. Concretely PaNOSC is updating the PaNdata 
data policy framework to be FAIR compliant and 
implementing Data Management Plans (DMPs). 
 
● Generalise the adoption of open data policies, 
standard metadata and data stewardship from 15 photon 

and neutron RIs and physics institutes across Europe. Concretely PaNOSC partners are 
updating/adopting their data policies.  
 

● Provide innovative data and simulation services to the users of these facilities locally and the 
scientific community at large via the European Open Science Cloud (EOSC). Concretely PaNOSC 
is making it possible to run bespoke services for the PaN community from Jupyter or through 
remote desktops and providing Jupyter and remote desktops as a service as part of their local 
infrastructure close to the data and on the e-infrastructures. 
 

● Increase the impact of RIs by ensuring data from user experiments can be used beyond the 
initial scope. Concretely PaNOSC partners are working on providing richer metadata by 
extending the photon and neutron community metadata standard Nexus [4] and adopting 
electronic logbooks for capturing user experiments. The goal is to enable open data to be used 
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by the scientific community at large. PaNOSC will also provide training for scientists to 
understand FAIR and adopt FAIR practices for their data. 

● Provide training in the use of the involved facilities, services developed in PaNOSC, and data 
stewardship as an important tool for dissemination. Concretely PaNOSC partners are extending 
the scope of the e-learning platform e-neutrons.org  to cover the domains represented by all 
the PaNOSC partners (i.e. including the photon sources), and developing courses and training 
material for that platform. PaNOSC will hold workshops and a summer school. 

● Share the outcomes with the national RIs who are observers in the PaNOSC project, the 
community at large and the EOSC, to promote the adoption of FAIR data principles and data 
stewardship. Concretely PaNOSC is collaborating closely with the ExPaNDS project which is 
implementing FAIR data for the national photon and neutron RIs. PaNOSC is providing training 
and engaging with users at User Meetings to explain and train. 

 

EOSC Minimum Viable Ecosystem 
PaNOSC sees EOSC as an opportunity to generalise the adoption of FAIR data practices at the 6 Photon and 
Neutron research facility partner institutes and eventually at all photon and neutron sources. Adopting FAIR 
data will enable data sharing across a wider community and the provisioning of services for remote data 
analysis. In order for these objectives to be realised the EOSC must provide the following services:  
 

1. A common way of identifying, authenticating, and authorising users (AAI) across Europe. The EOSC 
should operate and sustain AAI as part of the EOSC infrastructure. The EOSC AAI should support the 
AAI features PaNOSC is implementing on the UmbrellaId AAI [6]. 
 

2. A service for transferring and downloading data efficiently (distributed and high bandwidth);  
 

3. A solution for long-term archiving of large quantities of open data (petabytes) coupled to high-
performance storage and compute resources for the (re)analysis of open data;  
 

4. A federated search capability for searching and finding scientific data in a wide variety of domains;  
 

5. A set of services for data simulation and analysis ranging from generic services like Jupyter 
notebooks to domain specific applications per scientific application in the PaN software catalogue 
[5]. These data services could be remote from the data source if the data are easy to move but 
should be available close to the data if the data are difficult to move.  

 
The above services are considered as the Minimum Viable Ecosystem for the EOSC from the PaNOSC point 
of view. Only if the EOSC provided these services it would encourage and help many medium and small 
institutes, as well as individual scientific groups to make FAIR data available, to re-use FAIR data for new 
scientific findings, but as well to make appropriate use of the EOSC. 
 
Once the implementation of FAIR data is standard practice, then it would be desirable for the EOSC to be 
extended to be more than a source of FAIR data. The EOSC could become the GitHub of Open Science in 
Europe. This means making it a platform for scientists to share their data analysis and workflows and link 
these back to open data and other workflows ʹ either their own, or that of other scientists. To achieve this, 
it will be necessary to provide scientists with a personal space where they can create content (data analysis 

https://e-neutrons.org/
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recipes, workflows, publications), store analysed data and share their work with collaborators via a 
versioning system like git.  
 

PaNOSC provides 
The PaNOSC Research Institutes will be an essential part of the EOSC as sources of data and providers of 
data services.  
 
The PaNOSC partners aim to provide: 
 

1. Petabytes of raw and processed data in a wide variety of scientific domains 
2. Meta-data that will create FAIR raw and processed scientific data   
3. Software for generic and specific data simulation and data analysis  
4. Workflows and expertise for reducing and analysing data 
5. Reference training material and training platform for understanding photon and neutron science 

and associated handling of data 
6. Liaison with large user communities of photon and neutron sources and their expectations for 

services 
 
A summary of the PaNOSC work packages can be found in the publication [6] and on the website [4]. 

Feedback to the EOSC Executive Board 
PaNOSC is a bottom-up approach to making data FAIR and making FAIR data sustainable for the Photon 
and Neutron community to help users do better science, be more efficient with the help of better data 
management and to make science more reproducible. The EOSC Executive Board can play an 
important role in this by bringing in a top-down approach in the following areas: 

● provide a clear concise answer to the question “what is the EOSC?”. This should be 
incorporated in the architecture being developed by the EOSC working group dedicated to this 

● define common standards for FAIR data so that the different scientific fields have a common 
approach and understanding, e.g., FAIRsFAIR could provide clear guidelines with examples on 
how to implement FAIR by different communities 

● provide long-term sustainable plan for how the EOSC will be maintained and financed 
● provide cloud resources for running data analysis workflows and simulations, ideally unlimited 

but at least enough to make a significant difference for users needing access to computing 
resources beyond what can be offered by the PaNOSC partners 

● collaborate with publishers to generalise the requirement for citing data in publications and 
making open data a publication in its own right  

● provide documentation and training material on how to join and use the EOSC 

● do a cost-benefit analysis of what the EOSC provides to the Photon and Neutron communities 
and comparing the benefits with the cost thereof. 
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Example data 
 
Some of the PaNOSC RIs have databases of data collected over the last decades that are currently under-
exploited e.g. paleontology data in the http://paleo.esrf.fr is an example of processed data which are not 
widely known or exploited yet. These data are ideal for cross-disciplinary applications and linking up with 
data from museums and other scientific disciplines. PaNOSC will provide raw and processed data with 
metadata of a far higher quality. In turn, this will allow opportunities for useful data mining to take place, to 
the benefit of the community and its wider stakeholders. The EOSC will offer an excellent opportunity to 
make such data more widely known and used by different communities. 
 

 
Picture 1: Synchrotron tomographic data (from the ESRF) used for the study of the Egyptian crocodile 
mummy 90001591 to establish the cause of death, its age at death, and its diet, demonstrating that it was a 
wild animal hunted to make a mummy. Data from original publication [7] can be downloaded from [8].  
 
 
Other examples of open data are the ILL and ESRF data portals, respectively https://data.ill.fr and 
https://data.esrf.fr. 
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]gI �<j<� � � � � � � � � � � � � � � �
.Ih]kgEIhÅÇ¦ ]dIg<jI Y][O�hj<[GQ[O OY]D<Y E]YY<D]g<jQ][h N]g G<j< IrEP<[OI <[G ZIj<G<j<� � � � � � � � � �
hj<[G<gGh� 0PI GIpIY]dZI[j ]N d<[��kg]dI<[ hj<[G<gGh� hIgpQEIh <[G jg<Q[Q[O dg]Og<ZZIh Zkhj� � � � � � � � � � �
DI E]]gGQ[<jIG qQjP IZIgOQ[O OY]D<Y hj<[G<gGh Q[ <[ <EjQpI dg]EIhh qPIgI jPI �kg]dI<[� � � � � � � � � � � � �
E]ZZk[Qjs�E][jgQDkjI�j]�<[G��qPIgI�<ddg]dgQ<jI��YI<G�jPI�GIpIY]dZI[j��
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�YjP]kOP �$/
� QNI Z<Q[Ys gIdgIhI[jh jPI  / gIhI<gEP E]ZZk[Qjs� Z<[s ]N jPI GgQpQ[O dgQ[EQdYIh� � � � � � � � � � � � �
N]g�jPI�Q[jIg<EjQ][�qQjP��$/
�E<[�DI�OI[Ig<YQhIG�j]�]jPIg�gIhI<gEP�E]ZZk[QjQIh��

Ɣ �]Ekh ][ khIg gIfkQgIZI[jh ¥I�O� Q[ jPI <gI< ]N dIgh][<Y G<j<¦ <[G dg]pQGQ[O <GGIG p<YkI� � � � � � � � � � � � � � �
j] jPIZ ¥[]j jIEP[]Y]Os NQghj� []j d]YQEs NQghj¦� 0PI E][hjgkEjQ][ ]N �$/
 Zkhj DI� � � � � � � � � � � � � �
hEQI[EI�GgQpI[ <[G EI[jIg <g]k[G khIg [IIGh� $dI[ E<YYh N]g d<gj[IghPQdh� d<gjQEQd<jQ][ Q[� � � � � � � � � � � �
�kg]dI<[ ¥I�O� �]gQv][ �kg]dI¦ dg]WIEjh <[G GQgIEjIG ]kjgI<EP ¥I�O� j] �.
 Og<[jIIh¦ <gI� � � � � � � � � � � � �
<YY�khINkY�ZIEP<[QhZh�j]�I[O<OI�<[G�I[YQhj�jPI�hEQI[EI�E]ZZk[Qjs�Q[�jPI�E][hjgkEjQ][��
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Ɣ �/�.� gIhI<gEP Q[Ng<hjgkEjkgIh ¥<Eg]hh <YY G]Z<Q[h¦ P<pI Ihj<DYQhPIG khIg E]ZZk[QjQIh� � � � � � � � � �
<EEIhhQ[O < Y<gOI [kZDIg ]N [<jQ][<Y N<EQYQjQIh� jPkh jPI �/�.� .�h [<jkg<YYs dg]pQGI� � � � � � � � � � � � �
NIGIg<jQ[O�E<d<DQYQjQIh�<[G�khIg�<EEIhh�ZIEP<[QhZh�N]g��$/
���

0PI E][hjgkEjQ][ ]N �$/
 gIfkQgIh < E<gINkY D<Y<[EI DIjqII[ E]ZZk[Qjs�hdIEQNQE <[G OI[Ig<Y� � � � � � � � � � � �
�$/
 hIgpQEIh jP<j gIE]O[QhIh jPI hQO[QNQE<[j <[G Y][O�hj<[GQ[O Q[pIhjZI[jh Q[j] E]ZZk[Qjs� � � � � � � � � � �
hIgpQEIh�qPQYI�Og<Gk<YYs�GgQpQ[O�<�E][pIgOI[EI�j]q<gGh�<�d<[��kg]dI<[�NIGIg<jQ[O�E]gI���

�$/
 ���. hIgpQEIh hP]kYG DI D<hIG ][ PQOP�YIpIY OkQGIYQ[Ih N]g ���. G<j< jP<j E<[ DI jg<[hY<jIG� � � � � � � � � � � � � � � �
Q[j] E]ZZk[Qjs�GgQpI[ hdIEQNQE<jQ][h N]g jPI Dg]<G <[G E]ZdYIr YQNI�hEQI[EI G<j< Y<[GhE<dI� 0PI� � � � � � � � � � � �
�$/
 �gEPQjIEjkgI [IIGh j] hkdd]gj <OOgIO<jQ][ Z]GIYh jP<j I[<DYI GQhEQdYQ[Ih j] IY<D]g<jI gQEP� � � � � � � � � � � � �
GQhEQdYQ[I�hdIEQNQE ZIj< G<j< GIhEgQdjQ][h� 0Pkh� �$/
� QNI q]kYG YQXI j] hII < PQIg<gEPQE<Y Z]GIY� � � � � � � � � � � � �
N]g G<j< GQhE]pIgs D<hIG ][ E]ZZ][ ZQ[QZ<Y Q[N]gZ<jQ][ ¥��!�¦ jP<j Qh <Dhjg<EjIG Ng]Z gQEPYs� � � � � � � � � � � � � �
<[[]j<jIG��GQhEQdYQ[I�hdIEQNQE�gIOQhjgQIh�Q[j]�PQOP�YIpIY��$/
�qQGI�E<j<Y]OkIh���
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�

�[ jPI E][jIrj ]N GQhEkhhQ][h <g]k[G DkhQ[Ihh Z]GIYh N]g jPI �$/
 <[G Q[ GQhEkhhQ][h ][ jPI� � � � � � � � � � � � � � � �
Y][O�jIgZ hkhj<Q[<DQYQjs ]N �/�.� .IhI<gEP �[Ng<hjgkEjkgIh� hkOOIhjQ][h <gI Q[EgI<hQ[OYs DIQ[O� � � � � � � � � �
Z<GI jPg]kOP ZkYjQdYI EP<[[IYh N]g G<j<D<hI ]dIg<j]gh j] EP<gOI khIgh N]g <EEIhh j] G<j<� 0PQh� � � � � � � � � � � � � � �
Z]GIY E][NYQEjh qQjP $dI[ �<j< dgQ[EQdYIh <[G d]YQEQIh <[G hQjh Q[ E][jg<hj j] jPI EkggI[j DkhQ[Ihh� � � � � � � � � � � � � � � �Å

Z]GIYh ]N YQNI hEQI[EI G<j< gIh]kgEIh� �N Z<W]g �kg]dI<[ Nk[GIgh <D<[G][ $dI[ �<j< dgQ[EQdYIh Qj� � � � � � � � � � � � � � �
q]kYG DgQ[O GQgI E][hIfkI[EIh N]g jPI Q[jIgYQ[XIG IE]hshjIZ ]N YQNI hEQI[EI G<j< <[G jPI <DQYQjs ]N� � � � � � � � � � � � � � � �
khIgh j] <EEIhh gIh]kgEIh� 7I []jI jP<j jPI G<j< gIhQGQ[O Q[ ]dI[ <EEIhh gIhI<gEP G<j< <gEPQpIh� � � � � � � � � � � � � � � �
<[G ]jPIg gIh]kgEIh <gI []j ]q[IG Ds jP]hI ]dIg<jQ[O jPI G<j<D<hI � jPIs <gI ZIgIYs jPI� � � � � � � � � � � � � � � �

Å I�O� �ƈ8LI ZMWMSR YRHIVP]MRK XLI 'SQQMWWMSRƅW WXVEXIK] SR STIR HEXE ERH ORS[PIHKI GMVGYPEXMSR MW XLEX� � ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
MRJSVQEXMSR EPVIEH] TEMH JSV F] XLI TYFPMG TYVWI WLSYPH RSX FI TEMH JSV EKEMR IEGL XMQI MX MW EGGIWWIH SV YWIH�ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
ERH XLEX MX WLSYPH FIRIJMX )YVSTIER GSQTERMIW ERH GMXM^IRW XS XLI JYPP� 8LMW QIERW QEOMRK TYFPMGP]�JYRHIHǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
WGMIRXMJMG MRJSVQEXMSR EZEMPEFPI SRPMRI� EX RS I\XVE GSWX� XS )YVSTIER VIWIEVGLIVW ERH GMXM^IRW ZME WYWXEMREFPIǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ ǧ
I�MRJVEWXVYGXYVIW��EPWS�IRWYVMRK�PSRK�XIVQ�EGGIWW�XS�EZSMH�PSWMRK�WGMIRXMJMG�MRJSVQEXMSR�SJ�YRMUYI�ZEPYI�Ɖǧǧ
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Ekhj]GQ<[h ]N jP]hI G<j<� /IIXQ[O j] EP<gOI khIgh j] <EEIhh G<j< q]kYG DgI<X jgkhj qQjP jPI� � � � � � � � � � � � � � � �
E]ZZk[Qjs� GQh�Q[EI[jQpQhI NkjkgI hkdd]gj ]N <[G GId]hQjQ][ Q[j] jPI G<j< gIh]kgEI� <[G q]kYG� � � � � � � � � � � � �
P<pI�jPI�[Ij�INNIEj�]N�gIGkEQ[O�jPI�dkDYQhPQ[O�]N�G<j<�<[G�j]]Yh�Q[�jPI�dkDYQE�G]Z<Q[�Q[�NkjkgI��

�[ E][EYkhQ][� jPI Y<[GhE<dI ]N hIgpQEI dg]pQGIgh jP<j Z<XI kd �$/
 Qh Dg]<G <[G E]ZdYIr�� � � � � � � � � � � � � � �
Q[EYkGQ[O I�Q[Ng<hjgkEjkgIh� G]Z<Q[�hdIEQNQE .IhI<gEP �[Ng<hjgkEjkgIh ¥hkEP <h �/�.� .�h¦ <[G <Yh]� � � � � � � � � � �
Q[Gkhjgs� �]g jPI �kg]dI<[ $dI[ /EQI[EI 
Y]kG ¥�$/
¦ j] DI < Y][O�jIgZ hkEEIhh� Qj Zkhj DgQ[O� � � � � � � � � � � � � � � �
p<YkI j] D]jP khIgh <[G hIgpQEI dg]pQGIgh qQjPQ[ < hkhj<Q[<DYI Ng<ZIq]gX D<hIG ][ $dI[ �<j<�� � � � � � � � � � � � � � �
$dI[ /]kgEI <[G $dI[ /EQI[EI� 0PQh ZI<[h jP<j �kg]dI<[ hEQI[jQhjh qQYY P<pI <EEIhh j] <Gp<[EIG� � � � � � � � � � � � � � �
G<j< hIgpQEIh� jIEP[]Y]Os dY<jN]gZh� h<ZdYIh <[G hkdd]gj hIgpQEIh jPg]kOP]kj jPI �kg]dI<[� � � � � � � � � � �
.IhI<gEP �gI< <[G jP<j jPI gIhkYjQ[O G<j< qQYY DI ]dI[Ys <EEIhhQDYI N]g gIkhI jPg]kOP jPI� � � � � � � � � � � � � � �
�kg]dI<[ $dI[ /EQI[EI 
Y]kG Q[ NkYY E]ZdYQ<[EI qQjP <YY IjPQE<Y� gIOkY<j]gs <[G YIO<Y� � � � � � � � � � � � �
gIfkQgIZI[jh��
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Source image via: https://ec.europa.eu/commission/presscorner/detail/en/SPEECH_20_102

Preamble

In this document, we address three questions:
1. What is the research community expecting from EOSC?
2. What added value will EOSC bring to the research?
3. Which main issues should be considered by EOSC executive and governing boards?

Introduction

EOSC
EOSC is about connecting Research Data with (e-Infrastructure) Tools & Services, following the 
FAIR principles – not just for research data, but also for software and the way science is carried out. 
EOSC is about breaking down silos and providing seamless access to research data, tools and facilities.

EC President Ursula von der Leyen at the World Economic Forum, 
Davos, 22 January 2020
We are creating a European Open Science Cloud now. It is a trusted 
space for researchers to store their data and to access data from 
researchers from all other disciplines. We will create a pool of 
interlinked information, a ‘web of research data’.
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Inclusiveness
All SSH ESFRI Landmarks and Projects, as well as relevant international SSH data infrastructures and 
the association of European research libraries participate in this project. This will ensure an inclusive 
approach. Moreover, the consortium has the expertise to cover the whole data cycle: from data creation 
and curation to optimal re-use of data, and can also address training and advocacy to increase actual 
re-use of data.

 

Tech and Human Centric
Although often overlooked, the community aspect and mutual understanding that we term “human 
centric” is the key for successful uptake of the infrastructure. Therefore, development of synergies 
and complementarity between involved research infrastructures is of the utmost importance, thus 
contributing to the development of a consistent SSH research infrastructures ecosystem. Community 
building around the cloud, as well as a strong connection with end users and intermediaries (e.g. 
research libraries and their institutions), and social networks are essential for its success.

7KH�66+�FORXG�LQIUDVWUXFWXUH�ZLOO�EH�GLVWULEXWHG��ZKLFK�ZLOO�EH�EHQHȴFLDO�WR�LWV�VFDODELOLW\��ΖW�ZLOO�IRVWHU�
GDWD��WRROV�	�VHUYLFHV�LQ�GL΍HUHQW�GRPDLQV�DQG�HODERUDWH�RQ�FRQQHFWLQJ�GDWD�WR�LQFUHDVH�UHXVDELOLW\��
7KH�FRQVRUWLXP�LV�YHU\�ZHOO�SODFHG�WR�DGGUHVV�66+�VSHFLȴF�FKDOOHQJHV�VXFK�DV�WKH�GLVWULEXWHG�FKDUDFWHU�
of its infrastructures, multi-linguality, huge internal complexity of some of the data it deals with, and 
secured access to sensitive data.
The project will pool, harmonise and make easily usable tools & services that allow the research 
community and other interested users to deal with the vast heterogeneous collections of data 
available, to process, enrich, analyse and compare it across the boundaries of individual repositories or 
institutions.

-

RESEARCH (DATA)
COMMUNITIES

Governance
Coordination
Rules of the

Games

Data
Producers

Data
Re-User

DATA, TOOLS & SERVICES e-INFRASTRUCTURE

HUMAN-CENTRIC SKILL

RESEARCH
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SCIENTISTS,

PROFESSIONALS
CITIZENS

Creating the SSH Open Marketplace

RESEARCH COMMUNITY SCIENTISTS, PROFESSIONALS CITIZENS

Fostering
Communities 
Empowering

User & Building 
Enterprise

Data
Communities

e-INFRASTRUCTURE

TECHNICAL SKILL

Innovation in
Data Access

Innovation in
Data Production

Lifting Technologies 
and Services into 

the SSH CloudTRAINING

GOVERNANCE

E-INFRASTRUCTURE

INNOVATION

TOOLS FOR THE
MARKETS

MARKETPLACE

SSHOC Project Structure

CONCEPT COLLECTION PROCESSING DISTRIBUTION

DISTRIBUTION

DISTRIBUTION

DISCOVERY ANALYSIS

Source: DDI Alliance
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Availability of an EU wide, easy to use SSH Open Market Place, where tools and data are openly available 
The tools and data developed in SSHOC will be made widely available through the SSHOC Open Market 
Place1�ZKHUH�VFKRODUV�IURP�WKH�EURDGHU�66+�GRPDLQ�FDQ�ȴQG�VROXWLRQV�DQG�UHVRXUFHV�IRU�WKH�GLJLWDO�
aspects of their research. 
It will adopt a platform which allows for contextualisation and interrelation of datasets, tools, and 
VHUYLFHV�R΍HUHG��HWF���ZLWK�VFUHHQVKRWV��WXWRULDOV�DQG�OLQNV�WR�WUDLQLQJ�PDWHULDO��XVHU�VWRULHV��VKRZFDVHV��
and other related resources. It will also encompass community features and contain a rating and 
assessment feature, based on previous work in Humanities.

The SSHOC Market Place is a platform with (free and commercial) 
services, and tools for working on the SSH data cycle: from creation 

to reuse of data. These services include training and will also link 
existing data catalogues of the SSH infrastructures.

SSHOC Secured Environment for Data Analysis

EU wide availability of trusted and secure access mechanisms for SSH data, conforming to EU legal requirements 
Research data in the social sciences is often connected to individuals, requiring special security and 
protection. Data anonymization can limit risk, but a loss of detail reduces utility and thereby limits 
research potential. To maximise data utility, research value, and policy impact, an interdisciplinary 
DSSURDFK�WR�VHFXUH�GDWD�VKDULQJ�LV�UHTXLUHG�66+2&�ZLOO�WKHUHIRUH�GHYHORS�VHUYLFHV�ZKLFK�ZLOO�R΍HU�
secure and trusted repositories for storing and accessing SSH data. This will be built on an open source 
software platform, customised to the needs of the European SSH community. The service will be 
developed in such a way as to ensure its sustainability after the end of the action. In this context, SSHOC 
will also address the legal issues related to open access and reusability of SSH research data, as well as 
issues related to legal and ethical implementation of the FAIR principles. The impact on SSH research 
data of the GDPR, Ownership and Intellectual Property Rights (IPR), the new European e-Privacy 
Regulation, as well as ethical issues will be analysed. One of the results will be the development of 
a common SSH GDPR Code of Conduct to support the realisation of the EOSC. To demonstrate that 
sensitive data can meet the standard of FAIR access to data, by being made “intelligently open”, 
66+2&�ZLOO�SURYLGH�D�IUDPHZRUN�RI�FRQȴGHQWLDOLW\�OHYHOV�IRU�66+�GDWD��EDVHG�RQ�JOREDO�ȆGDWD�WDJJLQJȇ�
categorisation) and how it might be implemented to other data to meet FAIR principles. 

SSHOC Engagement and Communication
 
'DWD�VKDULQJ�LV�DFFHSWHG�SUDFWLFH��WKH�ȊQHZ�QRUPDOȋ��DPRQJ�WKH�GL΍HUHQW�66+�FRPPXQLWLHV�
Within the EOSC context, a successful implementation of the SSHOC requires a strong and sustained 
engagement with the user base and their communities. 
SSHOC will foster a data sharing culture according to FAIR principles by providing context-driven training 
around the SSHOC infrastructure. In this context SSHOC will harmonize existing training initiatives and 
expand the portfolio of training materials and actions from a SSH perspective in cooperation with other 
relevant EU funded projects in the area (e.g. FOSTER Plus, EOSC-pilot, EOSC-hub, OpenAIRE-Advance, 
FREYA).

1 66+2&�'����6\VWHP�6SHFLȴFDWLRQ���66+�2SHQ�0DUNHWSODFH�'2Ζ���������]HQRGR��������
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State of the art advanced through dedicated SSH data pilots cluster projects
SSHOC will undertake several pilot studies on implementing FAIR principles in research communities: 
• Increase Findability within Migration & Mobility by connecting with EC Projects on this subject; 
• Improve Accessibility within Humanities and Language, also to transform data into information of 

interest to decision makers; 
• Realise Interoperability by linking election data using semantic techniques by connecting with an EC 

Project on Historical Economic & Company Data; 
• Encourage Reusability by developing training in digital heritage science and work on heritage science 

data transformation (text & data mining, machine learning, predictive modelling) to enable large 
heritage datasets to be interpreted. 

 
Source: https://dit.libguides.com/c.php?g=670487&p=4760339

The Social Sciences and Humanities are seamlessly integrated in EOSC 
For SSHOC to reach its stated objective of pulling down traditional silos and build an integrated cloud 
infrastructure, it needs to seamlessly interact with other Data Clusters within EOSC. For this purpose, 
SSHOC will develop and implement a common governance model for the project results as part of 
EOSC. It will include common policies on FAIR principles, data stewardship and harmonization, as well as 
TXDOLW\�DVVHVVPHQW��LQFOXGLQJ�FHUWLȴFDWLRQV���OHJDO�DQG�HWKLFDO�LVVXHV�DQG�IRVWHULQJ�VWURQJ�FROODERUDWLRQ�
ZLWK�GL΍HUHQW�(26&�WKHPDWLF�FOXVWHUV��66+2&�ZLOO�DOVR�DVVLVW��LQWHU�GLVFLSOLQDU\�XVHU�FRPPXQLWLHV�LQ�
overcoming the challenges that they encounter when attempting to contribute to SSHOC and EOSC� by 
LPSOHPHQWLQJ�SULQFLSOHV��SURFHGXUHV��WRROV�DQG�VHUYLFHV�GHYHORSHG�LQ�VSHFLȴF�UHVHDUFK�FRPPXQLWLHV�
and other projects. 

What added value will EOSC bring to the research?

ΖQFUHDVH�WKH�HɝFLHQF\�DQG�SURGXFWLYLW\�RI�UHVHDUFKHUV
%\�SURYLGLQJ�D�IXOO�ȵHGJHG�VRFLDO�VFLHQFHV�DQG�KXPDQLWLHV�&ORXG�ZKHUH�GDWD��RSHQ�GDWD�WRROV�DQG�
VHUYLFHV��DUH�R΍HUHG�DV�SDUW�RI�LQIUDVWUXFWXUH�ZLWK�HDV\�DQG�VHDPOHVV�GLVFRYHU\��DFFHVV��DQG�UH�XVH�DUH�
available for users of social, humanities and cultural heritage data. 

Contribute to the creation of a cross-border and multi-disciplinary open innovation environment
By fostering the innovation of infrastructural support for digital scholarship, stimulating multi-
GLVFLSOLQDULW\�DQG�FROODERUDWLRQ�DFURVV�WKH�YDULRXV�VXEȴHOGV�RI�VRFLDO�VFLHQFHV�DQG�KXPDQLWLHV�DQG�ZLWK�
other science domains.

New discoveries
)URP�WKH�'DYRV������VSHHFK�RI�(&�3UHVLGHQW�9RQ�GHU�/H\HQ��7KHUH�DUH�ȊKLGGHQ�WUHDVXUHV�DQG�XQWDSSHG�
opportunities in the data we generate. …Every researcher will be able to better use not only their own 
GDWD��EXW�DOVR�WKRVH�RI�RWKHUV��7KH\�ZLOO�WKXV�FRPH�WR�QHZ�LQVLJKWV��QHZ�ȴQGLQJV�DQG�QHZ�VROXWLRQVȋ�
If we want to solve societal challenges – e.g. the Sustainable Development Goals, EC Mission – scientists 

��66+2&�'����&KDOOHQJHV�WKDW�XVHU�FRPPXQLWLHV�IDFH�ZKHQ�DWWHPSWLQJ�WR�FRQWULEXWH�WR�66+2&�'2Ζ����������]HQRGR��������
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6RXUFH��KWWSV���ZZZ�HOWLV�RUJ�VLWHV�GHIDXOW�ȴOHV�QHZV�VKXWWHUVWRFNB���������B��MSJ

must be able to cooperate beyond disciplinary barriers and be able to use each other’s’ data. The EC 
0LVVLRQ�RQ�ȆFOLPDWH�QHXWUDO�DQG�VPDUW�FLWLHVȇ�ZLOO�UHTXLUH�H[SHUWV�IURP�VRFLDO�EHKDYLRXU��HFRQRPLFV��
urban planning, biology, geography, chemistry, medicine, biology, environmental science, computer 
science, physics, etc.
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SSHOC
social sciences & humanities open cloud

ESCAPE, PaNOSC, ENVRI-FAIR, EOSC-Life, SSHOC have received funding from the European Union’s Horizon 

Programme call H2020-INFRAEOSC-2018-4, grant Agreement numbers 824064, 823852, 824068, 824087, 

823782
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