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VRC Virtual Research Community

VRE Virtual Research Environment
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1 Introduction

1.1 Summary

The EVEEST H2020 project aimsp@abviding the Earth Science domain with an innovative framework which will
allow Sientists, Researchers and futur&akeholders (e.gPublic Authorities, dtizen Sientists, etc.) to rely on
advanced means to share,-ose, repurpose and enhance scientific research processes and workflows.

The EVEEST consortium is approaching the work with the goal to make scientific research compliant to FAIR
principles(make esearch data Findable, Accessible, Interoperable and Reudapldle adoption of Research
Objectsg and putting people/users at the centre of the paradigm.

During theproject lifecycle(first 24 monthslthe main attention of thepartnershas been focuesd on thedesign
anddevelopment ofe-infrastructure and the constant assessment of its effective adoption by the Virtual Research
Communitiesg VRlast 6 months) Meaning a continuous internal monitoring of the gaps limiting the usage by
current VRC use and to identify the keys for potential success of the EEER platform in its future adoption by
new external communities.

This document covers thenalysis obustainability aspects related to the EVEERT Wtual ResearchEnvironment-
VREIit summaises the different aspects which are concerned with the sustainability philosogmgd strategy,
while the implementation and the resulting outcomesf sustainability modelare reported in the D3.70verall
Assessment.

The document providethe Vision ofthe EVEREST memberabout the future of the technology: an overview of

the understanding thathe @nsortiumhasmatured and agreed during the first two years of the projé#sign,
development and deployment of@&frastructure)about the potential othe infrastructure and the way to ensure
AGa dzal3S FFESNI GKS SyR 2F (KS Tdzy RAY Janowervidivif$he RA F 1
external environment: the other VRE initiatives, the marketithe potential customesegments

The business modelaccording with the customer segmernitspresented and detailed, going through the primary
aspectsconcerned with the takeover process from the @t context to the operations.

The presentdocument wasrefined by taking into account theeCReviewersrecommendations # to #12. The
potential O dza (i 2 iM&WieRsare not reported asuggested imecommendations # and #8 becausthey are
addressed ira separatedocument

1.2 How this document is organized

This documentdescribes all the aspects concerned with the various steeanderpinning the sustainability
model. It is the result of the analysis and elaboration of the following items:

9 Studies of sustainability context and purpose in terms of international normgmmeendations,
standards (e.g. ISO 26000) and guideline (e.g. GRI G4) on the matter of sustainability;

EVEREST mission, vision and approach to sustainability aspects

Analysis of worldwide cgoing initiativesin the Open Sciencesuch as Science GatewéyGs), Virtual
Labs (VIs) and Virtual Research Environments (VRE)

Analysis of EO Data providensd Distributorspffering access and tools to sctdit communities
EVEREST sustainability model on market.

T
1

)l
1
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2 Sustainability: context and purpose

Today theEuropean Union has 1.7 million researchers and about 70 million sciedceehnology professionals
engaged in the creation of new knowledge, innovation of products, service and processes. Digital infrastructures
are the virtual backbone of European resgaand a vital driver for innovation.

EU invests more than 850 million euros in digital infrastructure through the H2020 programme. European Cloud
initiative will contribute for a competitive data and knowledge economy in Europe.

Digital single market i8  Fdzy RF YSy Gl &a0SL) 26 NRa GKS NBAYT2NDC
technologies and in innovatioloud initiative will provide European science, industry and public authorities with
world-class data infrastructures.

The European Comassion has recently made the European Open Science Cloud (EOSC) Declaration available to ¢
scientific stakeholders, for their endorsement and commitments to the realization of the EOSC by 2020.

The EOSC aims to accelerate and support the current tramsit more effective Open Science and Open
Innovation in the Digital Single Market. It should enable trusted access to services, systems andisbeofe
shared scientific data across disciplinary, social and geographical borders.

The EOSC is indeed ardpean infrastructure, but it should be globally interoperable and accessible. It includes
the required human expertise, resources, standards, best practices as well as the underpinning technical
infrastructures. An important aspect of the EOSC is systendata management and loAgrm stewardship of
scientific data assets and services in Europe and globally.

¢KS JdzZARAY3I 02y OSLII 2F adzaldl Ayl oAfAlGe Y2 RENHpA&S GKISA
means that the EVEBST sustaitdlity model is built caring of the operational needs taking in mind the
operational environment and social impact into the science organization. Sustainability model will contribute to
increase research competitiveness leveraging on to the following &spec

1) Reducing the cost of the research infrastructures by scalpgnd sharing among many researchers the
necessary bases;

2) Improving the quality of data sharing and research outcomes;

3) Improving the cooperative working in order to pave the way to new disdes;

4) Enable longerm preservation concept aimed to guarantee the long term saving of scientific data tools,
procedures and outcomes.

2.1 A first take on sustainability

There is no universally agreed definition on what sustainability means. Theraamg different views on what it

is and how it can be achieved. The idea of sustainability stems from the concept of sustainable development whict
became common language at the World's first Earth Summit in Rio in®¥992x { dz& (develgdment that (i &
meets the needs of the present without compromising the ability of future generations to meet their own
needéd ® { Ay OS G(KSyX GKSNB KI@S 6SSy Ylye GFINARIFGA2ya |
Sustainable development is, also linkeml the overall goal of the UN Decade of Education for Sustainable
Development DESB) It aims to integrate the principles, values and practices of sustainable development into all
aspects of education and learning. This educational effort will encourageges in behaviour that will create a

1 Declaration available ahttp://www.unesco.org/education/pdf/RIO_E.PDF
2Bruntland Report for the World Commission on Environment and Development (1992)
3 Available athttp://unesdoc.unesco.org/images/0014/001416/141629e.pdf
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more sustainable future in terms of environmental integrity, economic viability and a just society for present and
future generations.

2.1.1 Definitions

In order, to ensure a common language and understanding about sumbdity conceptin the EVEEEST
community, the most suitableRSFA YA GA2Y A& LINRPGBARSRY a{dzadlAylroAfAd
existing or future resources optimally so that a responsible and beneficial balance can be achieved twreyathe

term. It is based on the economic, social and environment main pillars that contribute to find the most suitable
a2tdziazy (2 NBIOK (KS adadlAylroAfAade 321t o¢

In the EVEREST context, being @searchoriented approach sustainability involves the algsis of intangible
values (e.g. sharing, collaboration, preservation and efed#ization) together with economic and organisational
aspects.

2.2 Sustainability fundamental pllars

The tindamental elements of sustainability taken into consideration the following three main pillarsSocial
responsibility, the Environment impact and the Economic viability.

Berable - Equitable

Sustainable

Viable

Figurel Sustainability pillars

These three pillars of sustainability are a powerful tool for defining the compleseinability problem. If anyone
of pillars is weak then the system as a whole is unsustainable.

Moreover, being sustainability the ability to continue an agreed behaviour indefinitely. Ah@dgme analysis is
fundamental in order to understand whathanges, will affect positively or negatively the project and its
operational context.

2.2.1 Social

Social measure the level of quality, capabilities and performances provided to people and their grade of
satisfaction in using it and willing to use without coercively. Very often this aspect is the most difficult to achieve

H2020¢ EINFRA 2015¢ 1 PagelOof 75
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being difficult to define the optimal levelf qquality of use depending by the different actual uses, by different
culture of users, different activities of organisations.

A brief list about sustainability goals based on Social responsibility:

9 Social: (all issue related to people and related impact on organization)
o Create a longerm open science sustainability model.
o Promote actions in support of stable employment.
o Contribute to creating the European Open Science Cloud
o Contribute to strengthaing both the scientists and citizen's awareness of the benefits of Earth
Science.

2.2.2 Environment

Environmentc¢ all related aspects concerned with utilisation of resources (e.g. hardware, software, tools, data,
services, networking, help and training, etand their availability is analysed to ensure the optimal balance
between the use and the availability, between the innovation and the obsolescence.

A brief list about sustainability goals basedEmvironment

1 Environment (all aspects related to resoureaploitation)
o Contribute to reduce or mitigate the environment natural hazard effects.
o Contribute to reach UN goals for sustainable development

2.2.3 Economic

Economig considering all the aspects from cost of items to the cost of the maintenance of systemsthe cost
of services to their reliability, time resilience and adaptation, to the cost of the architecture and the cost of the
overall governance.

A brief list about sustainability goals basedEronomic viability

1 Economic (all aspects relate aiginess model, funds and financial)
o Cost model based on Servibased approach combined with Casriven modej
0 Revenue Stream as mix of more financial funds
0 Business development action aiming to support @@enInnovation and Open science
0 Supporting actions to promote sustainable growth in terms of:
A Employment;
A Economic development of the territory and European countries.

2.3 Norms Recommendations Standards and Guideline

Social norms are a vital tool for promotipgo-environmental behaviour, but deploying them is more complex
than may first appearSocial norms are a fantastic method of amplifying the influence of existing good behaviours
but they camot bring about these good behaviours on their oWiis meanshat social norm approaches have to

be combined with more direct engagement strategies to be effecthva. these reasons when sustainability
concept need tobe applied on organizations and in detail to science environment, social horms need to be
supportedby standards and guidelines provided by domain entities.

2.3.1 Social norms

Social norms are alghe standardshat are usal to judge the appropriateness of our own actions, and it is now
widely acknowledged that making pemvironmental social horms moresible is an important part of the
challenge of promoting sustainable behaviour. In science sudhbasatory studies and more applied, practical
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settings, providing people with evidence of what others around them are doing has been shown to have a
signifcant effect on behaviourHowever, although social norms are a tried and tested method of influencing
behaviour, their effectiveness hinges on positive norms being available for promoting in the first place. For many
sustainable behaviours, the problemnist that positive social norms ar@t being highlighted, but that the norms

are simply not there to promoteThis means that social norm approaches have to be combined with more direct
engagement strategies to be effective.

2.3.2 Standards and Guidelines

Susténability standards and certificatiorsge voluntary, usually third pargissessed, norms and standards
relating to environmental, social, ethical and safety issues, adopted by companies to demonstrate the
performance of their organizations or productssipecific areas.

A short list of major entities deialg about sustainability aspects standardizatimtiows:

1 State of Sustainability Initiatives (SSI)

1 United Nations Conference on Trade and Development (UNGCTAD)
1 International Institute for Sustainablee®elopment (1ISD)

I Sustainable Commodity Initiative (SCI)

1 International Organization of standardization (ISO)

In detail, here the ISGtandards to promote sustainable growtiat enable businesses to plan their future growth
around meeting consumer expectationsFurthermore, theyenable transparency about products and best
practices for limiting their impacts

1. ISO 26000:2010 provides harmonized, globally relevant guidance for privated public sector
organizations of all types based on international consensus among expert representatives of the main
stakeholder groups, and so encourage the implementation of best practice in social responsibility
worldwide. This standard provides gudce on how business and organizations can operate in a socially
responsibility way.

Organizational
Governance

Contributes to
the creation of
sustainable

Creates through
communication
and actions

( Organization‘s
Reputatio

Stakeholder
Perceptions

Generates through
reflection and
communication

Figure2 Governance / Reputation cycle

H2020¢ EINFRA 2015¢ 1 Pagel2of 75


https://www.iso.org/standard/42546.html

everest A

*
This projectis co-funded by
the Eurapean Union

Above figure reports how the standard's application can help the organizations to mesthinable
business goals. Good governance afle@akeholders perceptionand contributes to generate
2NBIFYAT FGA2yQa NBLMzilFGA2y & SyloftS (G2 &adaidl Ayl

2. GRI G4 Guidelines promote the use of sustainability reporting as a way for organizations to become
Y2NB &adzaidlAylrofS FyR O2yGNARO6dziS (2 &adzAGFAYl oA A
reporting standard practice. To enable @bmpanies and organizations to report their economic,
environment, social and governance performance. GRI produces free sustainability reporting guidelines.

3. ISO 3710X specifies requirements and pvimes guidance for establishing, implementing, maintaining,
reviewing and improving an adbribery management system. The system can be st&lode or can be
integrated into an overall manageent systemSustainable development in communities

4. 1SO 14000 provide family of standardsand practical tools for companies and organizations of all kinds
looking to manage their environmental responsibilitiESO 14001:2015 and its supping standards such
as 1SO 14006:2011 focus on environmental systems to achieve this. The other standards in the family
focus on specific approaches such as audits, communications, labelling and life cycle analysis, as well &
environmental challenges sh@s climate change.
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3 Open Science environment
l O0O2NRAY3I gA0GK GKS h9/ 5 NB L2 NI“thel Gpengciedca toinmoyild referd d8 Yy {
efforts to make the output of publicly funded research more widely accessible in digital format tcidetific
community, the business sector, or society more generally. Open science is the encounter between-tihd age
tradition of openness in science and the tools of information and communications technologies (ICTs) that have
reshaped the scientificrgerprise and require a critical look from policy makers seeking to promote-tkmg
research as well as innovation
¢KS (OPNBOASY OS¢ gl a O2AYy SR 0 @)inaudatghtpivid describe thedafopesids A R
scientific goods generatedybthe public sector and in opposition to the perceived extension of intellectual
property rights(IPR)jnto the area of information goods.
Economists consider scientific knowledge generated by public research as a public good, which means tha
everyone an make use of that knowledge at no additional cost once it is made public, generating higher social
returns. The particularities o®Open Sciencprovide the policy and economic rationales for supporting it.
In the contextof Open Science are summarized the following aspects:
1. OpenDiscoverytools able to increase the efficiency of research as well as of its diffusion;
2. Open Access to scientific inputs and outputs as research outgomes
3. Open Datafreely to available to evepgne to use and publish, without restrictions from copyright, patents
or other mechanisms of control
4. Open Methodology related toresearch strategy that outlines the way in which research is to be
undertaken
5. OpenHucational, allowing thédroadens acces®tthe learning and training traditionally offered through
formal education systems

All these aspects contribute timprove the effectiveness and productivity of the scientific and research system,
by:

1 Reducing duplication costs in collectieggating, transferring and reusing data and scientific material;

1 Allowing more research from the same data;

1 Multiplying opportunities for domestic and global participation in the research process.

Scientific advice can also benefit from the greater sogubffered by open science, as it allows a more accurate
verification of research results. In addition, increased access to research results (in the forms of both publications
and data) can foster spitivers not only to scientific systems but also innisa systems more broadly.

With increased access to publications and data, firms and individuals may use and reuse scientific outputs tc
produce new products and services. Open science also allows the closer involvement and participation of citizens.

There is growing evidence th&@pen Sience has an impact on the research enterprise, business and innovation,
and society more generallyOpen Science is one of three priority areas for European research, science and
innovation policy.

Today the European Wm has 1.7 million researchers and about 70 million science and technology professionals
engaged in the creation of new knowledge, innovation of products, service and processes. Digital infrastructures
are the virtual backbone of European research andal driver for innovation. EU invests more than 850 million
euros in digital infrastructure through the H2020 programme.

4 Available athttp://wiki.lib.sun.ac.za/images/0/02/Opesscienceoecd.pdf
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Recent analysis reveals that enhanced public access to scientific publications and research data increases tt
visibility of, and spHbvers arising from, science and research
The calculation of economic value of research articles only and the related contribution to economic development
is more problematic. Here some estimation based on regional studies are reported:
1 In Australia thericreasing accessibility generates a return of AUD 9 billion over 20 years (Houghton,
Rasmussen and Sheehan 2010).
I US federal research agencies over a transitional period of 30 years may be worth around USD 1.6 billion
Around USD 1 billion would beneftté US economy directly, and the remaining amount would translate
in economic spHbvers to other countries.
1 The European Commission Open data initiatives are expected to generate a yearly income of EUR 14
billion.
i OECD area could be around USD 50M@mililus an additional USD 200 billion if barriers to use were
removed, skills enhanced, and data infrastructure improved.
1 UK organisations such as Royal Society and CEBR estimated that data were worth approximately GBP
billion to UK private and publiestor organisations in 2016. The estimate is the cumulative result of GBP
17.4 billion gained in business efficiency, GBP 2.8 billion derived by business innovation and GBP 4.8 billio
gained from business creation

Based on recent trends in the followifigure the Open Access to scientific articles are reported for categories.
Higher percentage of access is foummd physics and astronomyarth and environmental sciences; mathematics
and social sciencezs green open access. Gold open access is more corimmidedicine biochemistry or biology
andrelated areas to medicine.

Physics and astronomy

Engineering

Chemistry and chemical engineering
Social sciences

Earth sciences

| B OA journals (gold OA)
Mathematics
OA repaositories (green OA)

Other areas related to medicine
Biochemistry, genetics, molecular biology

Medicine

0 5 10 15 20 25 30 35
% of articles that are open access

SourcelUNESCO (201Bplicy Guidelines for the Development and Promotion of Open Accessb 9 { / h t dzoft AaKAy 3z FyR . 21 NJ
(KS aO0ASYGATAO 22 dzNYHoS ONFNali S Nd. 6 dzNBY { Alddz GA2Y wnngé=

Figure3 Scientific articles publishing in the domain of Open Science

The key actors of @m Science are Researchers, Government entities; Research agencies; Universities; Public
research institutes; Libraries; Repositories; Data centres; Privatepradit organizations; Foundations; Private
scientific publishers; Business and finally the sampational entities such as OECD, UNESCO, EE$Ad the
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space sectorln the EuropeanOpen Scienceontext,the EOSTsupported by EDI (European Data Infrastructure)
is leading networking, data and computing service closer to European researchenandtors.

European Cloud initiative will contribute for a competitive data and knowledge economy in Europe. Digital single
YIEN] SO Aa | FdzyRFEYSydalrt aidSLI 626 NRaA GKS NBAYTF2NDSY
innovation. Cloudnitiative will provide European science, industry and public authorities with wedass data
infrastructures.
The European vision about Open Science including InnoYat&port two main policy challenges
1. Maximize RTD investment potential fecience
a. Scientific processes, quality and effectiveness
b. Interconnecting computing & data infrastructures
c. Sharing data and datdriven science
2. Increase innovation and contribute to prosperity
a. Data usage across scientific disciplines and betweemtidic and private sector
b. Increasing exploitation of public data (research & big data)

According with the Open InnovatiGnOpen Science and Open the wdéndblication, there are three major
challenges:

1. We are too rarely succeeding in getting reseaesults to market. Technologies developed in Europe are
most of the time commercialised elsewhere.

2. Although Europe generates more scientific output than any other region in the world, in some areas we
fall behind on the very best science. At the same tithere is a revolution happening in the way science
works. Every part of the scientific method is becoming an open, collaborative and participative process.

3. Europe punches below its weight in international science and science diplomdcypllective sciefific
importance should be matched by a more active voice in global debates.

The EOSC initiativie the action carried out by the EC to foster and develop the Open science. It recentlg move
from a vision based on-iafrastructure based model, addressea provide a set of tools and services on specific
domains to an integrated eesystem of infrastructure; cloud computingg based on common service and data
access.

The new vision principles are:

Open research data and Open science;

Affecting the whole esearch science cycle and stakeholders;

Addressing fragmentation issues (for data and service);

Enabling multdisciplinary and innovation;

Widening to other constituencies (user & providers);

Creating new policy issues, such @spyright, data protection, text and data mining, open access policies
and rights.

= =4 =48 -4 -8 -9

The expected impact of EOSC is addressed to:
1 New paradigm for the public-efrastructure community
1 Removing the burden for scientific institutes
9 Crossfertilization of dda coming from heterogeneous sources into the EOSC

5 Available athttps://ec.europa.eutligitatsinglemarket/en/%20europeastloud-initiative

6 Available athttps://ec.europa.eu/research/openscience/index.cfim?pg=home

7Open innovation is the use of purposive inflows and outflows of knowledge to accelerate internal innovation, and expaatkéie for
external use of innovation, respectively

8 Available athttps://publications.europa.eu/en/publicatiofietail/-/publication/3213b3351cbclle6ba9a0laa75ed71al
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1 Creation of market opportunities for EO data services

Monitoring Open Sienceworldwide now is possible with a new websitaunched as part of ongoing work for the
European Commission. The monitor ismgpto provide policymakers and stakeholders with access to data and

trends on Open Sience. In the following figure is shows the wheel mechanism to explore Open Science
characteristics and indicators.

Use the wheel to
explore open science
characteristics and Research dats Open peer
indicators. » » repositories s

Journal
policies on
open peer

review
Funder
policies on
data sharing

Use of
altmetric
platforms

Researcher
attitudes
towards data

sharing S C i ence Corrections

and
retractions

D

<2
@ Open ac®{je®
to DUb“ca Researcher

attitudes
towards open
access

Open access
publications

Joumnal
Preprints* policies on
Alternative Funder o8y
publishing policies on s
platforms* open access

* These indicators are for both open access to publications and open scholarly communication.

Figured4 Open Science monitoring indicators

The new website hosts a monitor developed by RAND Europe, Deloitte, Digital Science, Altmetric and figshare
which provides stakeholders, including researchers, policymakers, funders, libraries and publishers wihacce
data and trends of®pen Sience

3.1 Open Science ain players

The worldwide players operiag in the Open Science environment can be grouped in the followiagn
categories:VRE, Virtual Laboratarcience Gatewagnd einfrastructure Theseare reldively new concept of
research organizationand associated technologies haweturated in the last 10 years. They are addressed to
create a heterogeneous working environment in support &ientists and Researchersin additions, e

9 See: https://ec.europa.eu/info/researckand-innovation/strategy/goalsesearchand-innovationpolicy/openscience/operscience
monitor_en
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infrastructure experiene and Gogrnmentand notGowernment Data and Service ®viders,complete the @en
researchenvironment

3.1.1 Virtual Laboratory

TheVirtual Laboratory(Vl),is anetwork enabling Scientists in a number of different physical locations, each with
unique expertise, computing resources, and/or data to collaborate efficiently not simply at a meeting but in an
ongoing way Overview of main players here below is reported:

1 XSEDE (USAhttps://www.xsede.org/ is a single virtual system that scientists can use to interactively

share computing resources, data and expertise. People around the world use these resources and

services. Degned like supercomputers, collections of data and new tools.

LTER (USAttps://lternet.edu/ The largest and longeived ecological network in the United States

NCRIS (AustralianNational Collaborative Researbffrastructure Strategy drives research excellence and

collaboration between 35,000 researchers, government and industry to deliver practical outcomes.

1 SHARE (USA) http://www.share-reseach.org/about/stakeholders/ - SHARE is a higher education
initiative whose mission is to maximize research impact by making research widely accessible,
discoverable, and reusable. Now in SHARE 2.0.

=a =

3.1.2 SienceGateways

TheScience GatewaBG)js a "commurty-RS @St 2 LIYSy i aSd 27F G22f a¢sx | LILIX AC
a portal or a suite of applications, usually in a graphical user interface, that is further customized to meet the
needs of a specific community".

1 CYVERSE (Wdttp://www.cyverseorg/ design, deploy and expand a national cyberinfrastructure for life
sciences research and to train scientists in its use.

1 NeCTAR (Australianhttps://nectar.org.au/about/ based on concept of term-BReseach refers to the use
of information technology to support existing and new forms of researetesBarch extends-8cience
and cyberinfrastructure to other disciplines, including the humanities and social sciences.

1 NBDC (3 https://biosciencedbc.jp/en/ national database center of Japan, integrating the scattered life
science related databases all around the world, with an aim to optimize the value of the scientific data.

1 SGCIH http://www.sgciafrica.org/aims to strengthen the capacities of science granting councils in sub
Saharan Africa in order to support research and eviddyased policies that will contribute to the
O2yiAySyliQa SO2y2YAO FyR &a20Alt RS@St2LISyido

3.1.3 Virtual ResearchEnvironment

The Virtual Reseh Environment(VRE) iss @& S 2F 2yt AyS (22faéx aeaidsSva
facilitate or enhance the research process within and without institutional boundaries. VRE provides a community
ofprach OS gAGK (GKS gK2fS INNIXeé& 2F O2YY2RA0GASa ySSRSR |
VRBMain features:

1. Research administration;

2. Resource discovery & access management;

3. Data creation, use and analysis;

4. Collaboration and communication;

5. Research publicatig curation and preservation.

H2020¢ EINFRA 2015¢ 1 Pagel8of 75


https://www.xsede.org/
https://lternet.edu/
http://www.share-research.org/about/stakeholders/
https://nectar.org.au/about/
https://biosciencedbc.jp/en/
http://www.sgciafrica.org/

everest A

This projectis co-funded by
the Eurapean Union

VRE projecturrent experience¥:

1 WestLife* - https://portal.west-life.eu/ World-wide Einfrastructure for structural biology.

1 BlueBRIDGE*¢ http://www.bluebridge-vres.eu/ Building Research environments for fostering
Innovation, Decision making, Governance and Education to support Blue growth.

1 VRE4EICt, https://www.vredeic.eu/ A Europewide Interoperable Virtual Research Environment to
Empower Multidisciplinary Research Communities and Accelerate Innovation and Collaboration.

1 PhenoMeNal** ¢ http://phenomenath2020.eu/home/ A comprehensive and standardised- e
infrastructure for analysing medical metabolic.

1 VIESEEM* https://vi-seem.eu/ VRE for regional Interdisciplinary communities in Southeast Europe and
the Eastern Mederranean.

T MuG* ¢ https://www.multiscalegenomics.eu/MuGVRE/Virtual Research Environment supports the
expanding 3D/4D genomics community.

1 OpenDreamKit* - http://opendreamkit.org/ Open Digital Research Environment Toolkit for the
Advancement of Mathematics.

1 LEARN***- http://learn-rdm.eu/en/about/ Resources and toolkit of Best Practice for Research Data
Managenent to help Research Performing Institutions manage their research data. Based on LERU
method (League of European Research Universities)

3.1.4 e-infrastructure

Thee-infrastructure is acombination ofa set of resources such as: computidgta, networking sotware, server
andpeople (nthe view of European Open Science ClgueOSC concept)

Main EUcommon einfrastructure of services addressed to:
Seamless access and connectivity:

1 EUDAT- https://www.eudat.eu/ ResearchData Services, Expertise & Technology Solutions, ¢CDI
Collaborative Data Infrastructure.

1 CLARIN- https://www.clarin.eu/ European Research Infrastructure for Language Resources and
Technology. CLARIN is an EFB@opean Research Infrastructure Consortium.

1 ELIXIR https://www.elixir-europe.org/ intergovernmental organization that brings together life science
resources from across Europe. These resources include daspsoftware tools, training materials, cloud
storage and supercomputers.

T ENES https://portal.enes.org/ Network of European institutions about meteorological services to discuss
strategies to accelerate progred climate and Earth system modelling and understanding.

1 EPOS https://www.epos-ip.orqg/ PanEuropean infrastructure for solid Earth science to support a safe
and sustainable society

1 ICOS https://www.icos-ri.eu/ PanEuropean research infrastructure which provides harmonized and high

precision scienfic data on carbon cycle and greenhouse gas budget and perturbations.

LifeWatch- https://www.lifewatch.eu/ Data infrastructure for biodiversity and ecosystem community

JADDS Jilich Atmospheric Data DistributioBerviceof air quality model to sciencecommunity. A

performant and easyo-use web service for sharing individually tailoreddal results ordemand

Storing data in a secure environment:

= =

10«Co-funded by EINFR&2015- e-Infrastructures for virtual research environments (VRE)
** Co-funded by EINFR&2014- Managing, preserving and computing with big research data
*** Co-funded by NFRASURR2014- e-Infrastructure policydevelopment and international cooperation

H2020¢ EINFRA 2015¢ 1 Pagel9of 75


https://portal.west-life.eu/
http://www.bluebridge-vres.eu/
https://www.vre4eic.eu/
http://phenomenal-h2020.eu/home/
https://vi-seem.eu/
https://www.multiscalegenomics.eu/MuGVRE/
http://opendreamkit.org/
http://learn-rdm.eu/en/about/
https://www.eudat.eu/
https://www.clarin.eu/
https://www.elixir-europe.org/
https://portal.enes.org/
https://www.epos-ip.org/
https://www.icos-ri.eu/
https://www.lifewatch.eu/

everest A

*
This projectis co-funded by
the Eurapean Union

1 GEANT- https://www.geant.ory/ Interconnects researcheducation ad innovatbn communities
worldwide, withsecure, higkcapacity networks.

1 Network operations of GEANT networks, ensure reliability, security and integrity. The operations are
supported by collaboration witthe following network infrastructures:

1 EUMEDCONNECT https://www.eumedconnect3.net/Pages/Home.aspxConnecting the research and
education communities across eastern Mediterranean

1 FED4FIREhttps://www.fed4fire.eu/ Federation For the Future Internet Research and Experimentation

Computational resources:

1 EGI- https://www.egi.eu/ is a federated dnfrastructure set up to provide advanced computing services
for research and innovation. The EGin&astructure is publichfunded and comprises over 300 data
centres and cloud providers spread across Europe and worldwide.

1 PRACE http://www.prace-ri.eu/ enable high impact scientific discovery and engineering research and
development across all disciplines to enhance European competitiveness for the benefit of society. PRACH
seeks to realize this mission by offering lgoclass computing and data management resources and
services through a peer review process.

1 INDIGO- https://www.indigo-datacloud.eu/ open source data and computing platform targeted at
scientific communities, deployable on multiple hardware and provisioned over hybrid, private or public, e
infrastructures. By filling existing gaps in PaaS and SaasS levels, IDid&&mud will help deslopers,
resources providers,-mfrastructures and scientific communities to overcome current challenges in the
Cloud computing, storage and network areas.

1 OpenMinTeDq http://openminted.eu/ OpenMinted sets out to reate an open, serviceriented e
Infrastructure for Text and Data Mining (TDM) of scientific and scholarly content. Researchers can
collaboratively create, discover, share anduse Knowledge from a wide range of tddsed scientific
related sources ia seamless way.

Collaborative research

1 Dd4Science https://www.d4science.org/ is an organisation offering a Hybrid Data Infrastructure service
and a number of Virtual Research Environments.

1 EarthServer2 http://www.earthserver.eu/ provides Copernicus services by new vision of Big Earth Data
through a disruptive paradigm.

1 RDAc https://www.rd-alliance.org/ (Research Datallfance) builds the social and technical bridges that
enable open sharing of data. Researchers and innovators openly sharing data across technologies
disciplines, and countries to address the grand challenges of society.

3.1.5 Data provider
Data providers ar¢he industrial organizatios, providing EO data by remote senstagthe endusers.

1 VITOq https://vito.be/en/about-vito VITO is a leading European independent research and technology
organisation in the aremof cleantech and sustainable development, elaborating solutions for the large
societal challenges of today.

1 EGeos http://www.e -geos.it/ e-GEOS offers a unique portfolio of application services, also thanks to the
superior monitoring capabilities of COSMBRyMed constellation, and has acquired leading position within
European Copernicus Program. Application services include: monitoring for environmental protection,
rush mapping in support to natural disaster managmt, specialized products for defense and
intelligence, oil spill and ship detection for maritime surveillance, interferometric measurements for
landslides and grounsubsidencenalysis, thematic mapping for agriculture and forestry.

1 AIRBUS http://www.intelligence-airbusds.com/en/5752lata-accessmanagement As the amount and
guality of available geospatial data grow, easy data access and efficient data management texzkme
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to successful operations. Hence Airbus Defence and Space offers a range of sophisticated data access al
data management solutions, suitable for a variety of business needs.

T CNES - https://presse.cnes.fr/en/cnedpensaccessopernicussatellite-data-throughpepsplatform
With its unique fleet of six families of dedicated Sentinel satellites and payloads on Eumetsat satellites,
Copernicus iset to generate a wealth of veilyigh-quality data with unequalled spatial and temporal
O2@SNY3ISd® ¢2 YSSi CNIyOSQa ySSRaz /b9{ Aa 27F7FS
Exploitation Platform (PEPS).

i TerraNIS- http://terranis.fr/len/ world operator and distributor of Pixagri® et Oenoview® services,
respectively in the agriculture and the wineaking sectors.

1 CloudEO http://www.cloudeo-ag.com/with world-leading content and software providers, intends offer
a unique geednfrastructure as a Service bringing together data, software and processing power.

1 SPACEBELhttps://www.spacebel.be/geospatiahformation-systems/earthobservationservices/ relies
upon numerous EO satellites to offer advanced services and consultancy support in optical (VHR), radal
and hyperspectral technologies ieveral key domains: Forest, Natural & Mineredources Air, Territory,
Industrial risks.

1 AWS ¢ https://aws.amazon.com/it/governmentducation/researckandtechnicalcomputing/research
cloudprogram/ AWS Research Cloud Program was designed by researchers to researchers to help themr
on scienceaspects with minimal commitment and maximum confidence that data and budget are
protected in theAWS cloud.

T MICROSOFT https://enterprise.microsoft.com/erau/digitattransformation/ Digital transformation is
about reimagining how you bring together people, data and psses to create value for your customers
and maintain a competitive advantage in a digftedt world.

1 SAR https://www.sap.com/products/technologylatforms.html# Redefine how youbusiness operates
and delivers products and services with cloud and data platforms. Explore new possibilities witimeeal
access to information, actionable decisions, and transformational innovation.

1 Google- https://earthengine.google.com/ Google Earth Engine combines a mpétabyte catalogueof
satellite imagery and geospatial datasets with planetsecgle analysis capabilities and makes it available
for sciertists, researchers, and developers to detect changes, map trends, and quantify differences on the
Earth's surface.

1 USGS https://www.usgs.gov/products/maps/overviewProduce accurate geologic mapnd 3D geologic
frameworks that provide critical data for sustaining and improving the quality of life and economic vitality
of the Nation. They also organize, maintain, and publish the geospatial baseline of the Nation's
topography, natural landscapbuilt environment and more.

T JAXA- http://www.eorc.jaxa.jp/en/research/ Observation data acquired by Eamhserving satellites,
develop algorithms to derive geophysical parameters and to calibratevalidate satellite data, and try
to maintain the quality of the data. JAXA thought Research Centre promotes research and application of
satellite data in the fields of meteorology, control of forestry and fisheries resources, disaster prevention
and natioral land use, and global environmental changes

3.2 DataBusiness modedin Open Science

The Open Data (including EQO) market emerging Business Maddethe contest of edusinesses or Virtual
Organizations, including scientific initiatizan be summarize as the following

1 Premiumproducts/ service (i.e. é5eos, TerraNIS, Addedlue products & services)

1 Freemiumproduct / service (i.e. mobile Appsp@gle Pay Store, user pays for addedue service)
I Open Sourcdi.e. Red Hat free SW and support services under fee)

1 Infrastructure capacity(i.e. Amazon Web Service, EUDAT, GEANT, EGI)

1 Demandoriented platform-based(i.e. SAPAWS

H2020¢ EINFRA 2015¢ 1 Page21of 75


https://presse.cnes.fr/en/cnes-opens-access-copernicus-satellite-data-through-peps-platform
http://terranis.fr/en/
http://www.cloudeo-ag.com/
https://www.spacebel.be/geospatial-information-systems/earth-observation-services/
https://aws.amazon.com/it/government-education/research-and-technical-computing/research-cloud-program/
https://aws.amazon.com/it/government-education/research-and-technical-computing/research-cloud-program/
https://enterprise.microsoft.com/en-au/digital-transformation/
https://www.sap.com/products/technology-platforms.html
https://earthengine.google.com/
https://www.usgs.gov/products/maps/overview
http://www.eorc.jaxa.jp/en/research/

everest A

*
This projectis co-funded by
the Eurapean Union

1 Supplyoriented platform-based(i.e. Microsoft Open Government Data)
1 Free as branded advertisin@.e. IBM May Eyes or Google Public Data Exptpaevertiser pays to sustain
service

3.3 Sustainabilitypillars tendencies

Based on the maiDpen Sciencelayers analysisan oveniew about sustainabilittendencies andcommon
approaclesfollows.

From theSocial responsibilityoint of view and available data, there a tendency to follow ¢teenmonlISO 26000
main clauses of be partially compliant

Environmentl aspect isaddressedo support a ITservice infrastructure as distributed network of centrist

aims to provide a set of tools and services addressed toused community. Or organized as a network of
independent centesfrom each other but working within a common framework to develop and operate services
on a panEuropean level

The Economicpillar is typically based on finance coming by the member countries. Each member country is
committed to setting up and funding aational. In addition:

1 Service portfolio, offering freef-charge servicege.g. FREMIUM servicgnd a set of payment services
(e.g.Professional services and training services).

1 ExternalSonsorshigs not usual

1 Membership subscriptionare present only in a few cases

Here, in the following a list of most significanuse-casesaround the world considered close to EVEHST
propostion.

3.3.1 GEANT Storing data in a secure environment

Environmental 38 National Research and Education Network (NREN) partners, the GEANT network is the larges
and most advanced R&E network in the world, connecting over 50 million users at lifddi@@tions across
Europe and supporting all scientific disciplines. The backbone network operates at speeds of up to 500Gbps an
reaches over 100 national networks worldwide.

Economic GEANT is an association of members with operations managed throsiglegial entities in the
Netherlands and the United Kingdom. Funding comes primarily from the following sources:

1 The European Union (EU), via the European Commission (EC), for the management of networking ant
related projects, or to participate in them.

! NREN network service subscriptions to-fmd the GEANT Project (G} More about the GEANT
Project...

1 Membership subscriptions (NREN and Associate).

1 Earnings from the provision of administrative, consultancy and training services.

1 Sponsorship for spdi@ activities such as REFEDS and TNC.

3.3.2 EUDAT Seamless access & connectivity

Environmental EUDAT is currently organized as a network of independentegfiom each other but working
within a common framework to develop and operate services on aghaopean level

Economic

1 B2DROP, B2SHARE, and B2FIND are offered free of charge at the point of use to anybody and are availal
through the web.
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1 B2SAFE an82STAGE typically require agreements between the user and the service provider. Such
agreements can build upon existing relationships between some research communities and data centers,
in particular when long standing agreements have been made with raltioimders to support a specific
community through a national center or a designated service providefo@uded by H2020 programme.

1 Individual agreements can also be concluded between a research community and individual EUDAT centre
offering SLAased sevices as part of the EUDAT collaborative framework.

3.3.3 CLARIN ERIC

European Research Infrastructure for Language Resources and Technology. CLARIN ifanogBd@ Research
Infrastructure Consortium

Environmental structure based on distributed networlof centres that host language resources and related
services. Currently there are 38 of these Cengrasostly in Europe each with its own expertise

Economic financed by the member countries. Each member country is committed to setting up and fuending
national CLARIN Consortium, which may comdistairious types of Centres

3.3.4 ELIXIR

Intergovernmental organisation that brings together life science resources from across Europe. These resource:
include databases, software tools, training materials, clstadtage and supercomputers. The platform is oriented
to the following use cases (VRCs): Human data, Rare disease, Marine metagenomics and Plant sciences.

Environmenal: includes 21 members and over 180 research organisations. It was founded in 2014 and is currently
implementing its first fiveyear scientific programme.

Economic:resource for of the ELIXIR Hub is provided by Member States. This budget is used to fund the
secretariat in the ELIXIR Hub and commissioned services, which are carried out by ELIXIR Nodesn Short
commissioned services are known as Implementation Studies, and H#rgercommissioned services are known

as Infrastructure Services.

1 ELIXIR Nodeme typically funded through national investments, often made by countries as part of their
YSYOSNBKALI AY 9[L-Lwd C2NJ SEIFYLX SZ &/ 2YLzi SNRY
investments in ELIXIR Denmark. The TeSS training portal has beerntedippaugh funding from BBSRC
as part of its commitment to ELIXIR UK.

1 The databases and services run by ELIXIR Nodes are usualkyspireg, and funded through a number of
different sources including national grant funding, EU grants and charitableldtions.

3.3.5 ZENODO

Zenodo is developed and supported as a marginal activity and hosted on top of existing infrastructure and services
at CERN, in order to reduce ope‘[ational costs and rely on existing efforts for High Energy Physics. CERN has so
ofthewof RQ& (2 LJ SE LIS Ndalad redesfch Nafayinffastylietures anN@igital repositories that we rely

on in order to deliver a trusted digital repository.

Zenodo is funded by:

European Commission via the OpenAIRE projects:

FP7: OpenAlRE (246686), GAKREplus (283595)

Horizon 2020: OpenAlIRE2020 (643410) and Oper@dREect (731011).
CERN

Alfred P. Sloan Foundation

Donations via CERN & Society Foundation

E R
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3.3.6 LTER

The Long Term Ecological Research network brings together a-disgiplinary group of mordghan 2000
scientists and graduate students. The 25 sites encompass diverse ecosystems in the continental United State:
Alaska, Antarctica and islands in the Caribbean and the Ratifitiding deserts, estuaries, lakes, oceans, coral
reefs, prairies, forsts, alpine and Arctic tundra, urban areas, and production agriculture.

Service Model by means of a Network Information System Data Portal contains ecological data packages
contributed by past and present LTER sites

Sustainability The LTER Network receives its greatest funding from NSF (National SEmmug#ation ¢
GovernmentAgency) It is also supported bgther Federal agencies such as

1 USDA Forest Service and Agricultural Research Services,

1 National Aeronautics and Space Adistration¢ NASA

1 US Geological Survey,

1 US Environmental Protection Agency

T '{ S5SLINIHYSYG 2F GKS LYGSNA2NDRa bl A2yt tIFN] {

projects at site and network levels.

Funding is given by NSF in the formrariewable sixyear grants, which are independently peewviewed and are
renewed based on the soundness of science and network participation. NSF conducts rigorous reviews of sites &
the midpoint of each grant cycle, as well as a comprehensive revidve @ntire Network every 10 years.

In receiving funding from NSF, LTER agrees to conduct research on comparable ecological processes; make di
accessible to the broader scientific community using common data management protocols; participadssn
site and crossigency research; and participate in network level and science synthesis activities.

3.3.7 NECTAR

Nectar (National eResearch Collaboration Tools and Resources project), provides an online infrastructure tha
supports more than 5000 researaisein Australia and around the world to collaboraied share ideas and
research outcomes, and ultimatetypntributeto our collective knowledge.

Service Model Nectar Virtual Labs are rich domainented online environments that draw together research
data, models, analysis tools and workflows to support collaborative research across institutional and discipline
boundaries. They are built and led by the Australian research sector and are used nationally and internationally by
the research community.

Sustanability: July 1, 2016 NeCTAR Research Computing Cloud moved to a consumption model to sustain it
future in the national eResearch landscape.

The NeCTAR Cloud operating model is predicated on NCRIS funding augmented bgaihigiladion of eight
participating nodes, nominated roughly on a geographic basis and selected by competitive process. Intersect
(twelve university members) initially contracted node model was based on memben qpepaid capacity plus
operating expenses via consolidated reveifioiethe term of the original agreement
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4 The Vision for the EVERST Infrastructuré

4.1 Whatis EVEREST

The EVERST H2020 projeas Researchnd InnovationAction (RIA)n the framework programme of H2028ims

at developing a generic Virtual Research Emritent (VRE)n Earth Science (objective yith the means to
manage both the data involved in their disciplines and the scientific methods applied in their observations and
modelling

Through the VREhe Sientistsand Researchersandevelop their research and attribute their findings, validate
and share them within the scientific community or the general pulxective 2)

Central to this approach is these of Research Objects (ROs) as semantically rich aggregations of dat@dmet
and people in scientific investigatiorisbjective 3) ROs allow encapsulating scientific knowledge and provide a
mechanism for preserving, sharing and discovering assets of reusable and reproducible research.

The project is following a useentric approach with four real use cases driving the implementation of the VRE.
The EVEEST project has a duration of 36 months and is implemented by a Consortium consisting of 12 partners
with different expertise (i.e. EO Data providers, Infrastructure/Senileehnology Providers, Institutions and
Research Communities

4.2 EVEREST in the European Open Science Context

The European Commission has recently made the European Open Science Clou®¢eR@&@pri? available to

all scientific stakeholders, for theemdorsement and commitments to the realization of the EOSC by 2020. The
European Open Science Cloud (EOSC) aims to accelerate and support the current transition to more effectiv
Open Science and Open Innovation in the Digital Single Market. It shouldeemasted access to services,
systems and the reise of shared scientific data across disciplinary, social and geographical borders. The EOSC |
indeed a European infrastructure, but it should be globally interoperable and accessible. It includes finedrequ
human expertise, resources, standards, best practices as well as the underpinning technical infrastructures. Ar
important aspect of the EOSC is systematic data management andelongtewardship of scientific data assets

and services in Europe antbgally.

The Commission intends to come forward with the implementation roadmap for the EOSC, and provide the
necessary financial support under the Horizon 2020 work programme for-2018mong others, th&esearch
Infrastructures (including -nfrastrucures) part of the Work Programme 202820 will contribute to EOSC
implementation together with other EU and Member States initiatives. One key contribution comes from the
Copernicus Data and Information Access Services (DIAS) aimed at providing Cepdatdacand information
access alongside processing resources, tools and other relevant data, with the objective to boost user uptake,
stimulate innovation and the creation of new business models based on Earth Observation data and information
as shown inhe following image.

11The entire section has been discussed by the whole consortium across the end of 2017 and beginning of 2018. KickedRefflgatie
meeting (Oct.2017) the discussion has led to the conclusions which aretedpas a consortium statement in its entirety in this chapter
and paragraphs.

2 https:/lec.europa.eu/research/openscience/pdf/eosc_declaration.pdf
13 http://lec.europa.eu/research/participants/data/ref/h2020/wp/201-2020/main/h2026wp182Ginfrastructures_@.pdf
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4.3 EVEREST Vision

4.3.1 What we value

EVERESTVirtual Research Communities will address grand challenges in &#titeand nurture open science
research toward a sustainable environment. Eafitience is becoming increasingly prominent &simanity
confronts daunting challenges in finding natural resources to sustain Earth's burgeoning population, in mitigating
natural hazards that impact life and infrastructures, and, more in general, in achieving sustainable environmental
stewardship. EVERST VRE will sustain mudigciplinay international research life cycle paradigms and support

Data Management Plan implementation in accordance with European data management requirements to plan,
organize and document, store, protect, quality contiaichive and peer review and publish sustainable research
NBadzZ Ga O2yidSyid | yR Y Theelident e ol BRGthraNgh thdEVEREST &REhithis S & ( £
the environment integrating the use of ROs in a variety of different serweilisallow achievingll these goals.

¢CKS AYLX SYSydl A2 ytiog il meleduerbod@tSrhcvatibnand fadilitatéresidhdng to end-
userandstakeholdershallenges (e.golicy makes).

4.3.2 Who we are

The EVER { ¢ + A & A 2 yimgleineniatibn ofi op@n2sadiénce through innovation in the management and
AKIENAY3I 2F AO0ASYGATAO AYTF2NNIGAZ2Y gAGK GKS dzf GAYLF (S
The EVEREST Partnershipiill be described through #@osition Papethat defines itsintents, principles and
governance model. In the partnership model under discussion we are assessing the possibility for each Partne
Shareholder to contribute to the implementation of the EMERT Vision with:

1 Making data, information and knowledge acdéess through the VRE andngaging user communities
advocating the use of the VRE for open science implementétian National and European institutions
represented by the VRC's, Data Providers such as ESA, DLR);

9 Infrastructure for virtual research envinment and development platforms (e.g. MEEO, Terradue, ACS,
PSNC);

1 Innovative technologies for data and knowledge mining, stewardsfalprisation sharing, reproducibility

and interdisciplinary cross fertilization based on and exploiting Research Objatieint and metadata

(e.g. PSNC, ESI);

Sustainabilityaspects and model analysis in Open science wWerlyl Ama Sistemi)

and through tansfering knowledge from applied research to day by day operatipiRCs) through

synergies with existing initiativesnd projects (e.g. Thematic Exploitationafforms, EOSC Hub,

NextGEOSS).

= =

In addition progress in the implementation of the UN Resolution for the 2030 Agenda for Sustainable
Development and European Open Science Cloud (EOSC) initiative will be confimuanisbred and considered

in relation to the EVEEST Vision. The assets listed in the above bullets contribute to theESAERision and
Goals and the measuring of its performance indicatff®Is)for the success of EVEHST Mission and the
fulfilment of its objectives.

New Communitieswill be invited to join the EVEESTexperience after the project lifecyckes well,to sustain the
EU innovation path and knowledge sharing in support of the European Open Science Cloud Declaration.

14 Available athttp://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-0a-datamgt_enpdf
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4.3.3 Governance Model

Governance has been defined, in a common way, to refer to structures and processes that are designed to ensure
accountability, transparency, responsiveness, rule of law, stability, equity and inclusiveness, empowerment, and
broad-based participation.

Govenance also represents the norms, values and rules of the game through which public or private affairs are
managed in a manner that is transparent, participatory, inclusive and responsive. Governance therefore can be
subtle and may not be easily observable.

In a broad sense, governance is about the culture of organizational environment in which people and stakeholders
interact among themselves and participate in organization mission and goals.

EVEREST project organizatiaghwas designed with ghree-layers governance modekstrategic, operational and
advisory boards.

I Thestrategicboard is composed of shareholdestakeholders that have joined the EVERT Partnership
and are sustaining the VRE Mission with contributibmesources (e.g. data, infrastructure and services,
research results in the form of Research Objects, innovative technologies, funding).

1 The operational board is comprised of the EVAEHST Virtual Research Environment service providers.
These providers Wiloperate and maintain the VRE platform and servibased ona formal industrial
agreement for Infrastructure and Services management and provision based on theEEVESrvice
portfolio.

1 Theuser advisoryboard is comprised of direct engser stakeholdrs (e.g. VRC and user communities)
whose forum will be consulted to monitor Key Performance Indicators and Mission objectives
achievement.

Members may sit on one or more boards (e.g. VRCs may be part of strategic and advisory boards).

4.3.4 Positioningin Open<cience
Where do we position in the current conteX{ASIS)

EVEREST provides a platform for Earth Science Research and Operational Applications Lifecycle Managemer
based on the innovative use of Research Objects. The-ESER/irtual Research Envir@m (VRE) has been
customised for four different Virtual Research Communities and currently:

1 Supports interdisciplinary Earth Science research and applications
1 Enables transparency, sharing, reproducibility and accountability of research results

1 Is theonly VRE or collaborative digital environment which integrates the use of ROs to promote open
science

Through the EVERST VRE, scientists are able to develop their research and to attribute their findings, validate
and share them within the scientific monunity or thepublic. Central to this approach is the concept of Research
Objects (ROs) as semantically rich aggregations of data, methods and people in scientific investigations. ROs allc
encapsulating scientific knowledge and provide a mechanism fesgoving, sharing and discovering assets of
reusable and reproducible research.

A brief comparison matrix among Op#&tience initiativesaddressed to Earth sciendsin the following:
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Market needs VRE’s projects Data providers - EVER-EST

Connettivity /
Networking

Collaboration Yes Yes No E-Collaboration

Computational

resources Yes Yes Yes Digital Information
Storing / secure Y Y Yes c fertilizali
environment es es ross fertilization
Open data Yes Yes Yes Yes
Preservation No Preservation
Research tools Yes Yes Yes E-Research
Training Yes No E-Learning
Professional service
by Expert Yes

Tablel Open science initiative comparison matrix

The EVERST VRE follows a usentric approach, currently focusing on four heterogeneous Earth Science user
communities, which have driven the implementation of the VRE, and is open to address the needs ohaaam
within but also outside the Earth Science domain.

Where we want to be and position in the next pha®€éro BE)

EVEREST shall bridge the Technological and Knowledge Gap and Barriers for open science, EOSC and F.
principles implementation and digil innovation. The EVHEST Partners competences and VRE Services Portfolio
will boostopen science implementation and facilitatieematic and interdisciplinary Earth Science Research and
Innovation in support of the 2030 Agenda for Sustainable Developraed European Open Science Cloud
declaration. It will boost scholarly machineadable papers reproducibility, sharing of anecalaborative
intelligence and innovation, and capability taderpin global challenges management and environmental policy
dedsionmaking

The EVEERST VRE is looking forward to provide a data and services portfolio layer on top of Copernicus DIA
and/or in the context of the EU Research Infrastructure, boosting the use of CopernicusE§&BEST will
provide a research wonkg environmentcentred on Earth Science users and scientists exploiting the RO concept
to implement innovative services for preservation / collaboration / reuse / reproducibility / sharing of research
results.

Earth Science users will be able égploit the EVER { ¢ +w9 ala | &ASNBAOSE Ay A
OdzaG2YAT SR (2 O020SN) aLISOATAOIaOKRBIYS&é§0d OKSIRZIERA Sy O
sharing layer will enable and ensure crésdilization and interdisgilinary applications within and outside the

Earth Science domain.
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4.3.5 Choosing the EVERST solution

The full implementation of the Open Science paradigm can only be obtained through the implementation of
technolagical solutions for the shimg, reusability ad reproducbility of scientific information (including data,
results, software, methodologies, etc.). ROs are potentially one of the most useful methods to share all types of
information pertaining to the scientific process. EMER has implemented an owative collaboration
environment which allows to fully exploit the potential of the RO concept.

Ongoing assessments have demonstrated the relevance of-ESER/RE contribution to the UN SDGs and the
unigueness and competitiveness of its mission to cegpto one of the majorchallengefor Earth sustainability:
understanding (i.e. unraveling the processes behind) the major global and regional processes involving different
subdisciplines in Earth sciendeVEHEST has the unique capability to:

a) sustain donain specific communities research

b) make thematic communities and data interoperable when working in the same geographical area

c) boost multidisciplinarity and crostertilization across various Earth Science domains and Earth
Observation data botln situ and from space

d) foster synergies with other European Platforms (e.g. NextGEQ$8Watck¢, BlueBRIDGE.

Advocating for operscience research by promoting use of open data and open dissemination of results and
knowledge, raising awareness through participation in Earth Science Conferences and through direct end user an
Sakeholders engagement, federating with other Virtual Resh Environments, becoming interoperable with
Data Infrastructure (EU DIAS, ESA Exploitation Platforms, European Research InfrastiMenmes; States
Collaborative Environments).

15 Websiteavailableat: https://nextgeoss.eu/
16 \Websiteavailable athttps://www.lifewatch.eu/
17Website available atittps://www.bluebridgevres.eu/
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5 EVERESTustainability model

EVERESTis addressingrand challenges in Earfitienceand nurtureOpen Sience research toward a sustainable
environment. Earth science is becoming increasingly prominent as humanity confronts daunting challenges in
finding natural resources to sustain Earth's burgeoning petjn, in mitigating natural hazards thaifect life

and infrastructures, and, more in general, in achieving sustainable environmental stewardship.

EVEREST will sustain muldlisciplinary international research life cycle paradigms and support Datadésment

Plan implementation in accordance with European data management requirements to plan, organize and
document, store, protect, quality control, archive and peer review and publish sustainable research results
O2yGSyid IyR YF{1S NEaSINOK NBadzZ Ga ac! LwSa

According withOpen Sciencsustainabilitytendencies,described in the 3 paragraph here, the mairfive points
considered in the&eVERESTSustainability model.

1. Partner Contributionsof resources in EVHEST (e.g. data, infrastructure and servjgesearch results in
the form of Research Objects, innovative technologies, funding).

2. Business Modeable to generate the Revenues stream by providing VRE services

3. Research Grantdrom public institutions (e.g. national research councils) to sponsor ifspeaser
communities

4. R&D Grantsand opportunities for digital innovation and infrastructure/services research & development
at national and European level.

5. ResearchSynergieswith other Research -anfrastructure initiatives (e.gBlueBRIDGH,iféWNatch ard/or
EPOS ERIC Project)

51 Goals
According with the thre&€VERESTmain objectives, here, the project goals set by the partners as commitment.

1 BecomeaVRE foEarth Science communities

1 Gather a significant number of scientists in Earth Sciemu@easing drastically the user base both
vertically (from the EVERST VRCs) and horizontally (from new VRCs)

Improve quality oResearchObjects, clean test/empty research objects

Standardisation oResearchObjects model and approach

Promote citation oResearchObjects

Be maintained fully operational for at least one year after the end of the project

Become a component of thelinfrastrudures network

Become a standard de facto

Reach the level (technology matureness, service provigbability, service quality and offering) of the
current market solutions offering similar services and/or capabilities

=4 =4 -4 8 _a_°a_2

Whilst referring to theUN Sustainable Development Goals (SP€&$)by the United Nations as in the following
figure.

18 See:http://ec.europa.eu/research/participantslata/ref/h2020/grants_manual/hi/oa_pilot/h202¢hi-oa-datamgt_en.pdf
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ACTION FOR THE GOALS ()

SUSTAINABLE
@ @ DEVELOPMENT
GLALS

EVEREST ipursuing goals according to most of Uimong whichQuality educationLife below water, life on
land, sustainability communities and industry innovation and infrastructure.

Talking about the SGD-4uality education, EVERST contribute to inclusive amgiality education for all and
promote lifelong learning; data scientist environment (based orythrmotebook integrated into ROs); actionable
insights through executable paper and gguatial reference result£VEREST service components functionaltie
Ecollaboration, RO, Natural language processing, Earth Science language model.

The EVEESTsupport to SDG 14; Life below watercan be summarized in conserve and sustainably use the
oceans sees and marine resourcespport of COCONEY AMAre, EMODnet® HRSM(High Resolution Seabed
Mappingproject in the framework of EMODnet bathymetry monitoring) dBdEM(Immunity, DEvelopment and
Microbiota ¢ H2020 project) EVEHEST service component functionalities: RO, Hyper Cube §Ditinensional
Array,OGC Open Standard interoperability service exploitation.

The total number ofSDGgargets is 169. The SDGs cover a broad range of social and economic development
issues. These include poverty, hunger, health, education, climate change, gender equeaitéy, sanitation,
energy, environment and social justice. The SDGs are also known as "Transforming our World: the 2030 Agenc
for Sustainable Development" or Agenda 2030 in short

5.2 Methodology and approach

The methodology and approach chosen and appheel aimed to be used in different ways by organisations
having dissimilar knowledge and levels of maturity concerned with governance of sustainability.

Hence those having an already existing sustainability policy and strategy could find the model toseérify
different mindsset. Or it can be found by organisations just coming into the matter using the model for more
strategic servicavide sustainability planning.

The key elements governing the approach are:
1. Governance of the services and underpinnimgastructure

19 COast to COast NETworks of marine protected areas, availalhitps-//www.msp-platform.eu/projects/coconettowards-coastcoast
networksmarine-protected-areasshorehigh-and-deepsea

20 European Marine Observation and Data Network, availabletai://www.emo dnet.eu/
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2. Relationships inside and outside the EMEIN ecosystem
3. Decision points
4. Planning.

While for the sustainability model development, the following proeessle in four steps was applied:

Worldwide experiences on:
1) Research SW
sustainability

* w/uSeineeds

2) Research infrastructure
sustainability

3) Cost Benefit analysis on
research infrastructurg

4) Business model
generations as CANVAS;

5) Business model addressed

Modelling

Service: el a
1) Portfolio fto suppprt technology
innovation.
model

2) Governance

3) Provisioning

4) SLA of
operations

Figure5 Sustainability methodology model

These conceptmust be considered also in the frame of a continuous evolution according to the classing Deming
cycle?!

5.3 Main Stakeholders
Based ormarket researct, addressed mainly to the EVMERT stakeholders the following estimation is reported
about potential VRCsusers
1. Land monitoring community
# of major institutions, about 26
2. See monitoring community
# of major irstitutions, about 20
3. Natural hazard community
# of major institutions, about 20
4. Supersite community
# of major institutions, about 23

Potential partners with which pursue a network agreement to enlarge projeciused community

2lis aniterative four-stepmanagement rathod (PlanDo-CheckAdjust) used in business for the control and continual improvement of
processes and products.

22 annex A- complete list of stakeholders / potential customers, includitegails, is available in a dedicate file: ENESR Stakeholders data
collection
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1 VREs projects, about 13
1 Einfrastructure, about 16 (European and-imiropean)
1 World-wide data providednd distributors about 14

The Sakeholdersdata collection represents a first assessment of potential customers to which address the
Promotion strategy, already along the dissemination project actions and in the first year of business plan (pre
operations period) after project lifecycle.

5.4 Shortterm and longterm potential competitors

Looking at the present market players, there are no direct competitors to perform a complete comparison, due to
the fact we are in the science world. Taking into consideration digital services market, the opefatmgo€loud
computing services, seem to be the closest to the EXER offer: in terms of delivery model and service
approach, oriented to theiserneeds

In the domain of Open Science, the services offered Bgfrastructures, SG and Vlis afer free, while
professional services and advice are promoted. So, the comparison with cloud computing services that today
provide, storage, editing, versioning, the sharing and preservation can be taken as potential compattiorggh

they are only partially coparablewith the EVEREST portfolio
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Vendor Service Price OS supported Key
Year/user performance

Dropbox Business (<1TB ) €144 Windows, Mac OSX,  crittografia AES
Linux, Blackberry, 256-
Android, iOS e . .
Windows Phone. bif & protezione
SSL
Google Drive Business (1I00GB €96 + €24xeach  Android, iCs, G-suite
fo 30 TB) B jvindowse MacOS  AES 128-bit
Microsoft One Business (5GBto €98 iOS, Android, Selective sync
Drive 5TB) Windows Phone e
Xbox One/One 3
Mega Business (200GB € 60 to 300 iOS, Android, RSA - private key
fo 4TB) windowsPhone e gt 2048 bit.
Blackberry
pCloud Business (500GB €120 Windows, Mac OS X,
to 2TB) Linux, iOS e Android
Amazon Drive Not Business €70 Windows e Mac OS Photo s- nof limit
(SGB} X, IOS, Android STOI’CIge
Box Business € 144 ﬁ_sldAndFOfd;
9 9 INaows e
(unlimited) Blackberry
iCloud Business (50GB £€120- 240 i0S, macOs e AES 128-bitf -
to 2TB) Windows Data
AES 256-bit —
password

Table2 Potential competitors in Cloud computing service

In long term, all the project experiences ofrdrastructures such as EUDAT, EPOS, GEd&VEloped in the Open
Scienceenvironment, will can be potential competitors, sharing the markeftrther the Datdroviders operating
in the domain of EO such @&tGITAL GLOBH,ANET, GOOGLE, URTHE&RAZIWS

5.5 DataValue Chain

Recent technology advanced such as: free satellited&B@, new satellite constellations (i.e. Copernicus and
Galileo), unmanned systems, remote sensing payl@aabnew data analysis techniques (ilgig dat and data
analytics); open to new possibilities to nesata value chain supporting new service paoitb addressed to
scientists in a view of Open innovation and Open Science.

Creating value from data requires a new mindset. To holistically exploit the opportunity of big data tools and
architectures, a new way of thinking is needed that frames data rasvamaterial of business. In case of science
environment, raw material enabling development to the benefit for the Citizens.

The answer is to focus not on the functional components, what organizations do to the data, but on the outcomes
and how they came achieved. What they do with the data.

This novel approach can be cultivated through looking at the data value chain. From discovery and ingest througt
analysis and exposing results, this series takes a detailed look at these seven data value chain step
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Each step receives an overview of the spectrum of strategies, tools, and architectures that are available today. The
resulting understanding enables data scientists and other analysis professionals to analyse for suitable areas t
make investments thatan create new value from data. In the following figue®,EREST valuehainis shown.

Discovery Ingest Process Persist Integrate Analyse Expose

Data sources The pipeline to processing to Cost-effective Big data can be New insights s results of
need to be enabling the transform the distributed found from are derived from analytics data
located and reliable data into a storage offers combining a analysis, enabled are exposed to

operation of format that many options for variety of data by an ever- organization for
cost, coverage, entire data facilitates its persisting data sources to find growing tools value creation s
and quality. platforms reuse new insights

= (@

Figure6 EVEREST data valuehain

evaluated for

5.6 EVEREST Servicgdatform

EVEREST IT service platform providanease and cheaper access to independent customer segments, allowing
them seamless endza SNH a4 &SNIPAOS&>X (KSNBoe aidGNBy3aIdKSyAy3a (K.
organization can beonsidered into glatform-basel model This new business iwdel use technology to connect
people, organizations and resources in an interactive ecosystem in which unlimited amounts of value can be
created and exchanged.

TheEVEREST platforncan be summarized into the followimgain pillars

1 AService Portahimedan userinterface and providing the entry points for service portfolio

1 An e-infrastructure aimed at maintains and let available the Virtual Research Environments tools,
application and accesses of each scientific community.

1 A Service portfolioaimed to put in place a set of services addressed to the-asdr needs. In the EVER
EST vision the portfolio services were created on the base of tiaddeg-value and provided by category
of services and by the Human Machine Interface tools
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Figure7 Serviceinfrastructure logic

5.6.1 Service Portfolio
It is addressed to the Customer's and amkrs needs and expectationthe portfolio aims to provide added
values services, according to the value proposition defined for eadfeot.t

Here the complete list of EVERST endlzd SNJ a SNIDA OSa Ay Of dzZRAYy 3 RS ar@eNRALIl A 2
the operations

Table3 Service portfolio

In the following, figure the liaison among, service adaatile category and the Human Machine Interface tools:
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