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1 Introduction 

 Summary  

The EVER-EST H2020 project aims at providing the Earth Science domain with an innovative framework which will 
allow Scientists, Researchers and future Stakeholders (e.g. Public Authorities, Citizen Scientists, etc.) to rely on 
advanced means to share, re-use, re-purpose and enhance scientific research processes and workflows.  

The EVER-EST consortium is approaching the work with the goal to make scientific research compliant to FAIR 
principles (make research data Findable, Accessible, Interoperable and Reusable) by the adoption of Research 
Objects ς and putting people/users at the centre of the paradigm.   

 

During the project lifecycle (first 24 months) the main attention of the partners has been focused on the design 
and development of e-infrastructure and the constant assessment of its effective adoption by the Virtual Research 
Communities ς VRC (last 6 months). Meaning a continuous internal monitoring of the gaps limiting the usage by 
current VRC users and to identify the keys for potential success of the EVER-EST platform in its future adoption by 
new external communities.  

This document covers the analysis of sustainability aspects related to the EVER-EST Virtual Research Environment - 
VRE: it summarises the different aspects which are concerned with the sustainability philosophy and strategy, 
while the implementation and the resulting outcomes of sustainability model are reported in the D3.7 Overall 
Assessment.   

 

The document provides the Vision of the EVER-EST members about the future of the technology: an overview of 
the understanding that the Consortium has matured and agreed during the first two years of the project (design, 
development and deployment of e-infrastructure) about the potential of the infrastructure and the way to ensure 
ƛǘǎ ǳǎŀƎŜ ŀŦǘŜǊ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ŦǳƴŘƛƴƎ ōȅ ǘƘŜ ŘƛŦŦŜǊŜƴǘ ±w/ΩǎΦ !ǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜΣ ƛǘ ǇǊƻǾƛŘŜs an overview of the 
external environment: the other VRE initiatives, the market and the potential customer segments.  

The business models according with the customer segments is presented and detailed, going through the primary 
aspects concerned with the takeover process from the project context to the operations. 

The present document was refined by taking into account the EC Reviewers recommendations #7 to #12. The 
potential ŎǳǎǘƻƳŜǊΩǎ interviews are not reported as suggested in recommendations #7 and #8 because they are 
addressed in a separate document. 

 

 How this document is organized 

This document describes all the aspects concerned with the various streams underpinning the sustainability 
model. It is the result of the analysis and elaboration of the following items: 

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

¶ EVER-EST mission, vision and approach to sustainability aspects; 

¶ Analysis of worldwide on-going initiatives in the Open Science, such as Science Gateway (SGs), Virtual 
Labs (Vls) and Virtual Research Environments (VRE); 

¶ Analysis of EO Data providers and Distributors, offering access and tools to scientific communities; 

¶ EVER-EST sustainability model on market. 
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2 Sustainability: context and purpose 
Today the European Union 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 and 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 is ŀ ŦǳƴŘŀƳŜƴǘŀƭ ǎǘŜǇ ǘƻǿŀǊŘǎ ǘƘŜ ǊŜƛƴŦƻǊŎŜƳŜƴǘ ƻŦ ǘƘŜ 9¦Ωǎ ŎƻƳǇŜǘƛǘƛǾŜƴŜǎǎ ƛƴ ŘƛƎƛǘŀƭ 
technologies and in innovation. Cloud initiative will provide European science, industry and public authorities with 
world-class data infrastructures.  

 

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

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

The EOSC is indeed a European 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 systematic data management and long-term stewardship of 
scientific data assets and services in Europe and globally. 

¢ƘŜ ƎǳƛŘƛƴƎ ŎƻƴŎŜǇǘ ƻŦ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ƳƻŘŜƭ ƛǎ ǘƘŜ ŘŜƭƛǾŜǊȅ ƻŦ ŀ ǇǊƻƧŜŎǘ ŦƻƭƭƻǿƛƴƎ ǘƘŜ ƳŀƴǘǊŀ άōǳƛƭŘ-to-ǊǳƴέΣ ǿƘƛŎƘ 
means that the EVER-EST sustainability 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 aspects: 

1) Reducing the cost of the research infrastructures by scaling-up and 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 discoveries; 
4) Enable long-term preservation concept aimed to guarantee the long term saving of scientific data tools, 

procedures and outcomes.  
 

 A first take on sustainability  

There is no universally agreed definition on what sustainability means. There are many different views on what it 
is and how it can be achieved. The idea of sustainability stems from the concept of sustainable development which 
became common language at the World's first Earth Summit in Rio in 19921Υ ά{ǳǎǘŀƛƴŀōƛƭƛǘȅ development that 
meets the needs of the present without compromising the ability of future generations to meet their own 
needs2άΦ {ƛƴŎŜ ǘƘŜƴΣ ǘƘŜǊŜ ƘŀǾŜ ōŜŜƴ Ƴŀƴȅ ǾŀǊƛŀǘƛƻƴǎ ŀƴŘ ŜȄǘŜƴǎƛƻƴǎ ƻƴ ǘƘƛǎ ōŀǎƛŎ ŘŜŦƛƴƛǘƛƻƴΦ  

Sustainable development is, also linked to the overall goal of the UN Decade of Education for Sustainable 
Development - DESD3. It aims to integrate the principles, values and practices of sustainable development into all 
aspects of education and learning. This educational effort will encourage changes in behaviour that will create a 

                                                           
1 Declaration available at: http://www.unesco.org/education/pdf/RIO_E.PDF  
2 Bruntland Report for the World Commission on Environment and Development (1992)  
3  Available at: http://unesdoc.unesco.org/images/0014/001416/141629e.pdf  
 

http://www.unesco.org/education/pdf/RIO_E.PDF
http://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 sustainability concept in the EVER-EST 
community, the most suitable ŘŜŦƛƴƛǘƛƻƴ ƛǎ ǇǊƻǾƛŘŜŘΥ ά{ǳǎǘŀƛƴŀōƛƭƛǘȅ ƛǎ ǘƘŜ ǳǎŜ ƻŦ ǾŀǊƛƻǳǎ ǎǘǊŀǘŜƎƛŜǎ ŦƻǊ ŜƳǇƭƻȅƛƴƎ 
existing or future resources optimally so that a responsible and beneficial balance can be achieved over the longer 
term. It is based on the economic, social and environment main pillars that contribute to find the most suitable 
ǎƻƭǳǘƛƻƴ ǘƻ ǊŜŀŎƘ ǘƘŜ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ƎƻŀƭΦέ  

In the EVER-EST context, being a research-oriented approach sustainability involves the analysis of intangible 
values (e.g. sharing, collaboration, preservation and cross-fertilization) together with economic and organisational 
aspects. 

 

 Sustainability: fundamental pillars 

The fundamental elements of sustainability taken into consideration are the following three main pillars: Social 
responsibility, the Environment impact and the Economic viability.   

 

 
 

Figure 1 Sustainability pillars 

 

These three pillars of sustainability are a powerful tool for defining the complete sustainability 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. Along-the-time analysis is 
fundamental in order to understand what changes, will affect positively or negatively the project and its 
operational context.  

 

2.2.1 Social  

Social, measures 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 
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being difficult to define the optimal level of quality 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: 

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

Science.  
 

2.2.2 Environment 

Environment ς all related aspects concerned with utilisation of resources (e.g. hardware, software, tools, data, 
services, networking, help and training, etc.) and 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 based on Environment: 

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

 

2.2.3 Economic 

Economic, considering all the aspects from cost of items to the cost of the maintenance of systems. From the 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 based on Economic viability. 

¶ Economic (all aspects relate of business model, funds and financial):  
o Cost model based on Service-based approach combined with Cost-driven model; 
o Revenue Stream as mix of more financial funds; 
o Business development action aiming to support the Open Innovation and Open science. 
o Supporting actions to promote sustainable growth in terms of: 

Á Employment; 
Á Economic development of the territory and European countries. 

 

 Norms, Recommendations, Standards and Guideline 

Social norms are a vital tool for promoting pro-environmental behaviour, but deploying them is more complex 
than may first appear. Social norms are a fantastic method of amplifying the influence of existing good behaviours, 
but they cannot bring about these good behaviours on their own. This means that social norm approaches have to 
be combined with more direct engagement strategies to be effective. For these reasons when sustainability 
concept need to be applied on organizations and in detail to science environment, social norms need to be 
supported by standards and guidelines provided by domain entities.  

 

2.3.1 Social norms 

Social norms are also the standards that are used to judge the appropriateness of our own actions, and it is now 
widely acknowledged that making pro-environmental social norms more visible is an important part of the 
challenge of promoting sustainable behaviour. In science such as laboratory 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 
significant effect on behaviour. However, 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 problem is not that positive social norms are not being highlighted, but that the norms 
are simply not there to promote. This means that social norm approaches have to be combined with more direct 
engagement strategies to be effective. 

 

2.3.2 Standards and Guidelines 

Sustainability standards and certifications are voluntary, usually third party-assessed, norms and standards 
relating to environmental, social, ethical and safety issues, adopted by companies to demonstrate the 
performance of their organizations or products in specific areas.  

A short list of major entities dealing about sustainability aspects standardization follows:  

¶ State of Sustainability Initiatives (SSI); 

¶ United Nations Conference on Trade and Development (UNCTAD); 

¶ International Institute for Sustainable Development (IISD); 

¶ Sustainable Commodity Initiative (SCI); 

¶ International Organization of standardization (ISO). 

In detail, here the ISO standards to promote sustainable growth that enable businesses to plan their future growth 
around meeting consumer expectations. Furthermore, they enable transparency about products and best 
practices for limiting their impacts.  

1. ISO 26000:2010 - provides harmonized, globally relevant guidance for private and 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 guidance on how business and organizations can operate in a socially 
responsibility way.  
 

 
Figure 2 Governance / Reputation cycle  

 

https://www.iso.org/standard/42546.html
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Above figure reports how the standard's application can help the organizations to reach sustainable 
business goals. Good governance affects Stakeholders perception and contributes to generate 
ƻǊƎŀƴƛȊŀǘƛƻƴΩǎ ǊŜǇǳǘŀǘƛƻƴ ŀǎ ŜƴŀōƭŜ ǘƻ ǎǳǎǘŀƛƴŀōƭŜ ŘŜǾŜƭƻǇƳŜƴǘΦ   
      

2. GRI G4 Guidelines ς promote the use of sustainability reporting as a way for organizations to become 
ƳƻǊŜ ǎǳǎǘŀƛƴŀōƭŜ ŀƴŘ ŎƻƴǘǊƛōǳǘŜ ǘƻ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ ŘŜǾŜƭƻǇƳŜƴǘΦ DwLΩǎ Ƴƛǎǎƛƻƴ ƛǎ ǘƻ ƳŀƪŜ ǎǳǎǘŀƛƴŀōƛƭƛǘȅ 
reporting standard practice. To enable all companies and organizations to report their economic, 
environment, social and governance performance. GRI produces free sustainability reporting guidelines. 
 

3. ISO 37101 ς specifies requirements and provides guidance for establishing, implementing, maintaining, 
reviewing and improving an anti-bribery management system. The system can be stand-alone or can be 
integrated into an overall management system. Sustainable development in communities. 

  

4. ISO 14000 - provide family of standards and practical tools for companies and organizations of all kinds 
looking to manage their environmental responsibilities. ISO 14001:2015 and its supporting standards such 
as ISO 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 as 
environmental challenges such as climate change. 

https://www.globalreporting.org/information/g4/Pages/default.aspx
https://www.iso.org/standard/61885.html
https://www.iso.org/iso-14001-environmental-management.html
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3 Open Science environment  
!ŎŎƻǊŘƛƴƎ ǿƛǘƘ ǘƘŜ h9/5 ǊŜǇƻǊǘ нлмр άaŀƪƛƴƎ hǇŜƴ {ŎƛŜƴŎŜ ŀ ǊŜŀƭƛǘȅέ 4 the Open Science commonly refers to 
efforts to make the output of publicly funded research more widely accessible in digital format to the scientific 
community, the business sector, or society more generally. Open science is the encounter between the age-old 
tradition of openness in science and the tools of information and communications technologies (ICTs) that have 
reshaped the scientific enterprise and require a critical look from policy makers seeking to promote long-term 
research as well as innovation. 

¢ƘŜ ǘŜǊƳ άOpen SŎƛŜƴŎŜέ ǿŀǎ ŎƻƛƴŜŘ ōȅ ŜŎƻƴƻƳƛǎǘ tŀǳƭ 5ŀǾƛŘ όнлло) in an attempt to describe the properties of 
scientific goods generated by the public sector and in opposition to the perceived extension of intellectual 
property rights (IPR), into the area of information goods.  

Economists consider scientific knowledge generated by public research as a public good, which means that 
everyone can make use of that knowledge at no additional cost once it is made public, generating higher social 
returns. The particularities of Open Science provide the policy and economic rationales for supporting it.  

In the context of Open Science are summarized the following aspects:  
1. Open Discovery, tools able to increase the efficiency of research as well as of its diffusion; 

2. Open Access to scientific inputs and outputs as research outcomes; 

3. Open Data, freely to available to everyone to use and publish, without restrictions from copyright, patents 

or other mechanisms of control; 

4. Open Methodology related to research strategy that outlines the way in which research is to be 

undertaken; 

5. Open Educational, allowing the broadens access to the learning and training traditionally offered through 

formal education systems 

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

¶ Reducing duplication costs in collecting, creating, transferring and reusing data and scientific material; 

¶ Allowing more research from the same data;  

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

Scientific advice can also benefit from the greater scrutiny offered 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 spill-overs not only to scientific systems but also innovation systems more broadly.  

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

There is growing evidence that Open Science has an impact on the research enterprise, business and innovation, 
and society more generally. Open Science is one of three priority areas for European research, science and 
innovation policy.  

Today the European Union 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 and a vital driver for innovation. EU invests more than 850 million 
euros in digital infrastructure through the H2020 programme. 

                                                           
4 Available at: http://wiki.lib.sun.ac.za/images/0/02/Open-science-oecd.pdf  

 

http://wiki.lib.sun.ac.za/images/0/02/Open-science-oecd.pdf
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Recent analysis reveals that enhanced public access to scientific publications and research data increases the 
visibility of, and spill-overs 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: 

¶ In Australia the increasing accessibility generates a return of AUD 9 billion over 20 years (Houghton, 

Rasmussen and Sheehan 2010).  

¶ US federal research agencies over a transitional period of 30 years may be worth around USD 1.6 billion. 

Around USD 1 billion would benefit the US economy directly, and the remaining amount would translate 

in economic spill-overs to other countries.  

¶ The European Commission Open data initiatives are expected to generate a yearly income of EUR 140 

billion. 

¶ OECD area could be around USD 500 billion plus an additional USD 200 billion if barriers to use were 

removed, skills enhanced, and data infrastructure improved. 

¶ UK organisations such as Royal Society and CEBR estimated that data were worth approximately GBP 25 

billion to UK private and public sector 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 billion 

gained from business creation. 

Based on recent trends in the following figure the Open Access to scientific articles are reported for categories. 
Higher percentage of access is found in physics and astronomy, earth and environmental sciences; mathematics 
and social sciences as green open access. Gold open access is more common in Medicine, biochemistry or biology 
and related areas to medicine. 

 

 
Source: UNESCO (2012), Policy Guidelines for the Development and Promotion of Open AccessΣ ¦b9{/h tǳōƭƛǎƘƛƴƎΣ ŀƴŘ .ƧǀǊƪ Ŝǘ ŀƭΦ όнлмлύΣ άhǇŜƴ !ŎŎŜǎǎ ǘƻ 
ǘƘŜ ǎŎƛŜƴǘƛŦƛŎ ƧƻǳǊƴŀƭ ƭƛǘŜǊŀǘǳǊŜΥ {ƛǘǳŀǘƛƻƴ нллфέΣ PloS ONE, Vol. 5, No. 6. 

Figure 3 Scientific articles publishing in the domain of Open Science  

 

The key actors of Open Science are Researchers, Government entities; Research agencies; Universities; Public 
research institutes; Libraries; Repositories; Data centres; Private non-profit organizations; Foundations; Private 
scientific publishers; Business and finally the sopra-national entities such as OECD, UNESCO, EU and ESA in the 
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space sector. In the European Open Science context, the EOSC5  supported by EDI (European Data Infrastructure) 
is leading networking, data and computing service closer to European researcher and innovators. 

European Cloud initiative will contribute for a competitive data and knowledge economy in Europe. Digital single 
ƳŀǊƪŜǘ ƛǎ ŀ ŦǳƴŘŀƳŜƴǘŀƭ ǎǘŜǇ ǘƻǿŀǊŘǎ ǘƘŜ ǊŜƛƴŦƻǊŎŜƳŜƴǘ ƻŦ ǘƘŜ 9¦Ωǎ ŎƻƳǇŜǘƛǘƛǾŜƴŜǎǎ ƛƴ ŘƛƎƛǘŀƭ ǘŜŎƘƴƻƭƻƎƛŜǎ ŀƴŘ ƛƴ 
innovation. Cloud initiative will provide European science, industry and public authorities with world-class data 
infrastructures. 
The European vision about Open Science including Innovation6, report two main policy challenges. 

1. Maximize RTD investment potential for science: 
a. Scientific processes, quality and effectiveness; 
b. Interconnecting computing & data infrastructures; 
c. Sharing data and data-driven science. 

2. Increase innovation and contribute to prosperity: 
a. Data usage across scientific disciplines and between the public and private sector; 
b. Increasing exploitation of public data (research & big data). 

 
According with the Open Innovation7, Open Science and Open the world8 publication, there are three major 
challenges: 

1. We are too rarely succeeding in getting research results 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 time, there 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 diplomacy. EU collective scientific 
importance should be matched by a more active voice in global debates. 

 
The EOSC initiative is the action carried out by the EC to foster and develop the Open science. It recently moves 
from a vision based on e-infrastructure based model, addressed to provide a set of tools and services on specific 
domains to an integrated eco-system of infrastructure ς cloud computing ς based on common service and data 
access.  
The new vision principles are:  

¶ Open research data and Open science; 

¶ Affecting the whole research science cycle and stakeholders; 

¶ Addressing fragmentation issues (for data and service); 

¶ Enabling multi-disciplinary and innovation; 

¶ Widening to other constituencies (user & providers); 

¶ Creating new policy issues, such as, copyright, data protection, text and data mining, open access policies 
and rights. 

 
The expected impact of EOSC is addressed to: 

¶ New paradigm for the public e-infrastructure community 

¶ Removing the burden for scientific institutes 

¶ Cross-fertilization of data coming from heterogeneous sources into the EOSC 

                                                           
5 Available at: https://ec.europa.eu/digital-single-market/en/%20european-cloud-initiative  
6 Available at: https://ec.europa.eu/research/openscience/index.cfm?pg=home  
7 Open innovation is the use of purposive inflows and outflows of knowledge to accelerate internal innovation, and expand the markets for 
external use of innovation, respectively 
8 Available at: https://publications.europa.eu/en/publication-detail/-/publication/3213b335-1cbc-11e6-ba9a-01aa75ed71a1  
 

https://ec.europa.eu/digital-single-market/en/%20european-cloud-initiative
https://ec.europa.eu/research/openscience/index.cfm?pg=home
https://publications.europa.eu/en/publication-detail/-/publication/3213b335-1cbc-11e6-ba9a-01aa75ed71a1
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¶ Creation of market opportunities for EO data services 

 

Monitoring Open Science worldwide now is possible with a new website9 launched as part of ongoing work for the 
European Commission. The monitor is going to provide policymakers and stakeholders with access to data and 
trends on Open Science. In the following figure is shows the wheel mechanism to explore Open Science 
characteristics and indicators.  

 

 

 

Figure 4 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 with access to 
data and trends on Open Science. 

 

 Open Science main players 
The worldwide players operating in the Open Science environment can be grouped in the following main 
categories: VRE, Virtual Laboratory, Science Gateway and e-infrastructure. These are relatively new concept of 
research organizations and associated technologies have maturated in the last 10 years. They are addressed to 
create a heterogeneous working environment in support of Scientists and Researchers. In additions, e-

                                                           
9  See: https://ec.europa.eu/info/research-and-innovation/strategy/goals-research-and-innovation-policy/open-science/open-science-
monitor_en  

 

https://ec.europa.eu/info/research-and-innovation/strategy/goals-research-and-innovation-policy/open-science/open-science-monitor_en
https://ec.europa.eu/info/research-and-innovation/strategy/goals-research-and-innovation-policy/open-science/open-science-monitor_en
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infrastructure experience and Government and not-Government Data and Service Providers, complete the Open 
research environment.  

 

3.1.1 Virtual Laboratory   

The Virtual Laboratory (Vl), is a network 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:  

¶ XSEDE (USA) - https://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. Designed like supercomputers, collections of data and new tools. 

¶ LTER (USA) - https://lternet.edu/   The largest and longest-lived ecological network in the United States 

¶ NCRIS (Australian) - National Collaborative Research Infrastructure Strategy drives research excellence and 
collaboration between 35,000 researchers, government and industry to deliver practical outcomes. 

¶ SHARE (USA) -  http://www.share-research.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. 
 

3.1.2 Science Gateways  

The Science Gateway (SG), is a "community-ŘŜǾŜƭƻǇƳŜƴǘ ǎŜǘ ƻŦ ǘƻƻƭǎέΣ ŀǇǇƭƛŎŀǘƛƻƴǎΣ ŀƴŘ Řŀǘŀ ǘƘŀǘ ƛǎ ƛƴǘŜƎǊŀǘŜŘ Ǿƛŀ 
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". 

¶ CYVERSE (UK) ς http://www.cyverse.org/ design, deploy and expand a national cyberinfrastructure for life 
sciences research and to train scientists in its use. 

¶ NeCTAR (Australian) - https://nectar.org.au/about/  based on concept of term e-Research refers to the use 
of information technology to support existing and new forms of research. E-research extends e-Science 
and cyberinfrastructure to other disciplines, including the humanities and social sciences. 

¶ NBDC (J) - 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. 

¶ SGCI - http://www.sgciafrica.org/ aims to strengthen the capacities of science granting councils in sub-
Saharan Africa in order to support research and evidence-based policies that will contribute to the 
ŎƻƴǘƛƴŜƴǘΩǎ ŜŎƻƴƻƳƛŎ ŀƴŘ ǎƻŎƛŀƭ ŘŜǾŜƭƻǇƳŜƴǘΦ 
 

3.1.3 Virtual Research Environment 

The Virtual Research Environment (VRE) is a άǎŜǘ ƻŦ ƻƴƭƛƴŜ ǘƻƻƭǎέΣ ǎȅǎǘŜƳǎ ŀƴŘ ǇǊƻŎŜǎǎŜǎ ƛƴǘŜǊƻǇŜǊŀǘƛƴƎ ǘƻ 
facilitate or enhance the research process within and without institutional boundaries. VRE provides a community 
of practƛŎŜ ǿƛǘƘ ǘƘŜ ǿƘƻƭŜ ŀǊǊŀȅ ƻŦ ŎƻƳƳƻŘƛǘƛŜǎ ƴŜŜŘŜŘ ǘƻ ŀŎŎƻƳǇƭƛǎƘ ǘƘŜ ŎƻƳƳǳƴƛǘȅΩǎ ƎƻŀƭΦ  

VRE Main features:  

1. Research administration; 
2. Resource discovery & access management; 
3. Data creation, use and analysis;  
4. Collaboration and communication;  
5. Research publication, curation and preservation. 

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/
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VRE project current experiences10: 

¶ West-Life* - https://portal.west-life.eu/   World-wide E-infrastructure for structural biology. 

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

¶ VRE4EIC* ς https://www.vre4eic.eu/   A Europe-wide Interoperable Virtual Research Environment to 
Empower Multidisciplinary Research Communities and Accelerate Innovation and Collaboration. 

¶ PhenoMeNal** ς http://phenomenal-h2020.eu/home/   A comprehensive and standardised e-
infrastructure for analysing medical metabolic.  

¶ VI-SEEM* - https://vi -seem.eu/  VRE for regional Interdisciplinary communities in Southeast Europe and 
the Eastern Mediterranean. 

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

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

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

3.1.4 e-infrastructure 

The e-infrastructure is a combination of a set of resources such as: computing, data, networking, software, server 
and people (in the view of European Open Science Cloud ς EOSC concept). 

Main EU common e-infrastructure of services addressed to: 

Seamless access and connectivity: 

¶ EUDAT - https://www.eudat.eu/  Research Data Services, Expertise & Technology Solutions, CDI ς 
Collaborative Data Infrastructure. 

¶ CLARIN - https://www.clarin.eu/  European Research Infrastructure for Language Resources and 
Technology. CLARIN is an ERIC - European Research Infrastructure Consortium. 

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

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

¶ EPOS ς https://www.epos-ip.org/  Pan-European infrastructure for solid Earth science to support a safe 
and sustainable society 

¶ ICOS - https://www.icos-ri.eu/  Pan-European research infrastructure which provides harmonized and high 
precision scientific data on carbon cycle and greenhouse gas budget and perturbations. 

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

¶ JADDS - Jülich Atmospheric Data Distribution Service of air quality model to science community. A 
performant and easy-to-use web service for sharing individually tailored model results on-demand 

Storing data in a secure environment: 

                                                           
10 *Co-funded by EINFRA-9-2015 - e-Infrastructures for virtual research environments (VRE) 
** Co-funded by EINFRA-1-2014 - Managing, preserving and computing with big research data 
*** Co-funded by NFRASUPP-7-2014 - e-Infrastructure policy development and international cooperation 

 

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/
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¶ GEANT - https://www.geant.org/  Interconnects research, education and innovation communities 
worldwide, with secure, high-capacity networks.  

¶ Network operations of GÉANT networks, ensure reliability, security and integrity. The operations are 
supported by collaboration with the following network infrastructures: 

¶ EUMEDCONNECT  - https://www.eumedconnect3.net/Pages/Home.aspx  Connecting the research and 
education communities across eastern Mediterranean 

¶ FED4FIRE - https://www.fed4fire.eu/  Federation For the Future Internet Research and Experimentation. 

Computational resources:  

¶ EGI - https://www.egi.eu/  is a federated e-Infrastructure set up to provide advanced computing services 
for research and innovation. The EGI e-infrastructure is publicly-funded and comprises over 300 data 
centres and cloud providers spread across Europe and worldwide. 

¶ 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. PRACE 
seeks to realize this mission by offering world class computing and data management resources and 
services through a peer review process. 

¶ 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 SaaS levels, INDIGO-DataCloud will help developers, 
resources providers, e-infrastructures and scientific communities to overcome current challenges in the 
Cloud computing, storage and network areas. 

¶ OpenMinTeD ς http://openminted.eu/  OpenMinted sets out to create an open, service-oriented e-
Infrastructure for Text and Data Mining (TDM) of scientific and scholarly content. Researchers can 
collaboratively create, discover, share and re-use Knowledge from a wide range of text-based scientific 
related sources in a seamless way. 

Collaborative research: 

¶ D4Science - https://www.d4science.org/  is an organisation offering a Hybrid Data Infrastructure service 
and a number of Virtual Research Environments. 

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

¶ RDA ς https://www.rd-alliance.org/  (Research Data Alliance) 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 are the industrial organizations, providing EO data by remote sensing to the end-users. 

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

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

¶ AIRBUS - http://www.intelligence-airbusds.com/en/5752-data-access-management  As the amount and 
quality of available geospatial data grow, easy data access and efficient data management become the key 

https://www.geant.org/
https://www.eumedconnect3.net/Pages/Home.aspx
https://www.fed4fire.eu/
https://www.egi.eu/
http://www.prace-ri.eu/
https://www.indigo-datacloud.eu/
http://openminted.eu/
https://www.d4science.org/
http://www.earthserver.eu/
https://www.rd-alliance.org/
https://vito.be/en/about-vito
http://www.e-geos.it/
http://www.intelligence-airbusds.com/en/5752-data-access-management
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to successful operations. Hence Airbus Defence and Space offers a range of sophisticated data access and 
data management solutions, suitable for a variety of business needs. 

¶ CNES - https://presse.cnes.fr/en/cnes-opens-access-copernicus-satellite-data-through-peps-platform  
With its unique fleet of six families of dedicated Sentinel satellites and payloads on Eumetsat satellites, 
Copernicus is set to generate a wealth of very-high-quality data with unequalled spatial and temporal 
ŎƻǾŜǊŀƎŜΦ ¢ƻ ƳŜŜǘ CǊŀƴŎŜΩǎ ƴŜŜŘǎΣ /b9{ ƛǎ ƻŦŦŜǊƛƴƎ ŦǊŜŜ ŀŎŎŜǎǎ ǘƻ ǘƘŜǎŜ Řŀǘŀ Ǿƛŀ ƛǘǎ {ŜƴǘƛƴŜƭ tǊƻŘǳŎǘ 
Exploitation Platform (PEPS).  

¶ TerraNIS -  http://terranis.fr/en/   world operator and distributor of Pixagri® et Oenoview® services, 
respectively in the agriculture and the wine-making sectors. 

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

¶ SPACEBEL - https://www.spacebel.be/geospatial-information-systems/earth-observation-services/  relies 
upon numerous EO satellites to offer advanced services and consultancy support in optical (VHR), radar 
and hyperspectral technologies in several key domains: Forest, Natural & Mineral resources, Air, Territory, 
Industrial risks. 

¶ AWS ς https://aws.amazon.com/it/government-education/research-and-technical-computing/research-
cloud-program/ AWS Research Cloud Program was designed by researchers to researchers to help them 
on science aspects, with minimal commitment and maximum confidence that data and budget are 
protected in the AWS cloud. 

¶ MICROSOFT - https://enterprise.microsoft.com/en-au/digital-transformation/   Digital transformation is 
about reimagining how you bring together people, data and processes to create value for your customers 
and maintain a competitive advantage in a digital-first world. 

¶ SAP ς https://www.sap.com/products/technology-platforms.html#  Redefine how your business operates 
and delivers products and services with cloud and data platforms. Explore new possibilities with real-time 
access to information, actionable decisions, and transformational innovation. 

¶ Google - https://earthengine.google.com/   Google Earth Engine combines a multi-petabyte catalogue of 
satellite imagery and geospatial datasets with planetary-scale analysis capabilities and makes it available 
for scientists, researchers, and developers to detect changes, map trends, and quantify differences on the 
Earth's surface. 

¶ USGS - https://www.usgs.gov/products/maps/overview  Produce accurate geologic maps and 3-D 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 landscape, built environment and more.  

¶ JAXA - http://www.eorc.jaxa.jp/en/research/ Observation data acquired by Earth-observing satellites, 
develop algorithms to derive geophysical parameters and to calibrate and validate 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 national land use, and global environmental changes. 
 

 Data Business models in Open Science 

The Open Data (including EO) market emerging Business Models in the contest of e-businesses or Virtual 
Organizations, including scientific initiative can be summarize as the following: 

¶ Premium products / service (i.e. e-Geos, TerraNIS, Added-value products & services) 

¶ Freemium product / service (i.e. mobile Apps, Google Pay Store, user pays for added-value service) 

¶ Open Source (i.e. Red Hat free SW and support services under fee)  

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

¶ Demand-oriented platform-based (i.e. SAP, AWS) 

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/
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¶ Supply-oriented platform-based (i.e. Microsoft Open Government Data) 

¶ Free as branded advertising (i.e. IBM May Eyes or Google Public Data Explorer ς advertiser pays to sustain 
service. 
 

 Sustainability pillars tendencies 

Based on the main Open Science players analysis, an overview about sustainability tendencies and common 
approaches follows. 

From the Social responsibility point of view and available data, there a tendency to follow the common ISO 26000 
main clauses of be partially compliant.   

Environmental aspect is addressed to support a IT service infrastructure as distributed network of centres that 
aims to provide a set of tools and services addressed to end-user community. Or organized as a network of 
independent centres from each other but working within a common framework to develop and operate services 
on a pan-European level. 

The Economic pillar is typically based on finance coming by the member countries. Each member country is 
committed to setting up and funding at national. In addition: 

¶ Service portfolio, offering free-of-charge services (e.g. FREMIUM service) and a set of payment services 
(e.g. Professional services and training services). 

¶ External Sponsorship is not usual. 

¶ Membership subscriptions are present only in a few cases. 

Here, in the following, a list of most significant use-cases around the world considered close to EVER-EST 
proposition.  

 

3.3.1 GEANT - Storing data in a secure environment 

Environmental:  38 National Research and Education Network (NREN) partners, the GÉANT network is the largest 
and most advanced R&E network in the world, connecting over 50 million users at 10,000 institutions across 
Europe and supporting all scientific disciplines. The backbone network operates at speeds of up to 500Gbps and 
reaches over 100 national networks worldwide. 

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

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

¶ NREN network service subscriptions to co-fund the GÉANT Project (GN4-2). More about the GÉANT 
Project... 

¶ Membership subscriptions (NREN and Associate).  

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

¶ Sponsorship for specific activities such as REFEDS and TNC. 
 

3.3.2 EUDAT - Seamless access & connectivity 

Environmental: EUDAT is currently organized as a network of independent centres from each other but working 
within a common framework to develop and operate services on a pan-European level 

Economic:   

¶ B2DROP, B2SHARE, and B2FIND are offered free of charge at the point of use to anybody and are available 
through the web.  
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¶ B2SAFE and B2STAGE 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 national funders to support a specific 
community through a national center or a designated service provider. Co-founded by H2020 programme. 

¶ Individual agreements can also be concluded between a research community and individual EUDAT centre 
offering SLA-based services as part of the EUDAT collaborative framework. 
 

3.3.3 CLARIN ERIC 

European Research Infrastructure for Language Resources and Technology. CLARIN is an ERIC - European Research 
Infrastructure Consortium. 

Environmental: structure based on distributed network of centres that host language resources and related 
services. Currently there are 38 of these Centres ς mostly in Europe ς each with its own expertise. 

Economic: financed by the member countries. Each member country is committed to setting up and funding a 
national CLARIN Consortium, which may consist of various types of Centres. 

 

3.3.4 ELIXIR 

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

Environmental: includes 21 members and over 180 research organisations. It was founded in 2014 and is currently 
implementing its first five-year 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 Nodes. Short-term 
commissioned services are known as Implementation Studies, and longer-term commissioned services are known 
as Infrastructure Services.  

¶ ELIXIR Nodes are typically funded through national investments, often made by countries as part of their 
ƳŜƳōŜǊǎƘƛǇ ƛƴ 9[L·LwΦ CƻǊ ŜȄŀƳǇƭŜΣ ά/ƻƳǇǳǘŜǊƻƳŜέ Ƙŀǎ ōŜŜƴ ŦǳƴŘŜŘ ōȅ 5ŜƴƳŀǊƪ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜƛǊ 
investments in ELIXIR Denmark. The TeSS training portal has been supported through funding from BBSRC 
as part of its commitment to ELIXIR UK. 

¶ The databases and services run by ELIXIR Nodes are usually pre-existing, and funded through a number of 
different sources including national grant funding, EU grants and charitable foundations. 
 

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 operational costs and rely on existing efforts for High Energy Physics. CERN has some 
of the worƭŘΩǎ ǘƻǇ ŜȄǇŜǊǘǎ ƛƴ ǊǳƴƴƛƴƎ ƭŀǊƎŜ-scale research data infrastructures and digital repositories that we rely 
on in order to deliver a trusted digital repository. 

Zenodo is funded by: 

¶ European Commission via the OpenAIRE projects: 

¶ FP7: OpenAIRE (246686), OpenAIREplus (283595) 

¶ Horizon 2020: OpenAIRE2020 (643410) and OpenAIRE-Connect (731011). 

¶ CERN 

¶ Alfred P. Sloan Foundation 

¶ Donations via CERN & Society Foundation 
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3.3.6 LTER 

The Long Term Ecological Research network brings together a multi-disciplinary group of more than 2000 
scientists and graduate students. The 25 sites encompass diverse ecosystems in the continental United States, 
Alaska, Antarctica and islands in the Caribbean and the Pacificτincluding deserts, estuaries, lakes, oceans, coral 
reefs, prairies, forests, 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 Science Foundation ς 
Government Agency). It is also supported by other Federal agencies such as: 

¶ USDA Forest Service and Agricultural Research Services,  

¶ National Aeronautics and Space Administration ς NASA 

¶ US Geological Survey, 

¶ US Environmental Protection Agency 

¶ ¦{ 5ŜǇŀǊǘƳŜƴǘ ƻŦ ǘƘŜ LƴǘŜǊƛƻǊΩǎ bŀǘƛƻƴŀƭ tŀǊƪ {ŜǊǾƛŎŜ ŀƴŘ CƛǎƘ ŀƴŘ ²ƛƭŘƭƛŦŜ {ŜǊǾƛŎŜ ŀƭǎƻ ǎǳǇǇƻǊǘ ǾŀǊƛƻǳǎ 
projects at site and network levels. 

Funding is given by NSF in the form of renewable six-year grants, which are independently peer-reviewed and are 
renewed based on the soundness of science and network participation. NSF conducts rigorous reviews of sites at 
the midpoint of each grant cycle, as well as a comprehensive review of the entire Network every 10 years.  

In receiving funding from NSF, LTER agrees to conduct research on comparable ecological processes; make data 
accessible to the broader scientific community using common data management protocols; participate in cross-
site and cross-agency 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 that 
supports more than 5000 researchers in Australia and around the world to collaborate and share ideas and 
research outcomes, and ultimately contribute to our collective knowledge. 

Service Model: Nectar Virtual Labs are rich domain-oriented 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. 

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

The NeCTAR Cloud operating model is predicated on NCRIS funding augmented by the co-contribution 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 member opt-in prepaid capacity plus 
operating expenses via consolidated revenue for the term of the original agreement. 
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4 The Vision for the EVER-EST Infrastructure11 

 What is EVER-EST 

The EVER-EST H2020 project as Research and Innovation Action (RIA) in the framework programme of H2020, aims 
at developing a generic Virtual Research Environment (VRE) in Earth Science (objective 1) with the means to 
manage both the data involved in their disciplines and the scientific methods applied in their observations and 
modelling.  

Through the VRE, the Scientists and Researchers can develop their research and attribute their findings, validate 
and share them within the scientific community or the general public (objective 2).  

Central to this approach is the use of Research Objects (ROs) as semantically rich aggregations of data, methods 
and people in scientific investigations (objective 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 user-centric approach with four real use cases driving the implementation of the VRE. 
The EVER-EST 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/Services/Technology Providers, Institutions and 
Research Communities). 

 

 EVER-EST in the European Open Science Context 

The European Commission has recently made the European Open Science Cloud (EOSC) Declaration12 available to 
all scientific stakeholders, for their endorsement 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 effective 
Open Science and Open Innovation in the Digital Single Market. It should enable trusted access to services, 
systems and the re-use of shared scientific data across disciplinary, social and geographical borders. The EOSC is 
indeed a European 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 systematic data management and long-term stewardship of scientific data assets 
and services in Europe and globally. 

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 2018-20. Among others, the Research 
Infrastructures (including e-Infrastructures) part of the Work Programme 2018-202013 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 Copernicus data and 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 in the following image.  

                                                           
11 The entire section has been discussed by the whole consortium across the end of 2017 and beginning of 2018. Kicked off at the Reykjavik 
meeting (Oct.2017) the discussion has led to the conclusions which are reported as a consortium statement in its entirety in this chapter 
and paragraphs.  
12 https://ec.europa.eu/research/openscience/pdf/eosc_declaration.pdf 
13 http://ec.europa.eu/research/participants/data/ref/h2020/wp/2018-2020/main/h2020-wp1820-infrastructures_en.pdf 
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 EVER-EST Vision 

4.3.1 What we value 

EVER-EST Virtual Research Communities will address grand challenges in Earth Science and nurture open science 
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 population, in mitigating 
natural hazards that impact life and infrastructures, and, more in general, in achieving sustainable environmental 
stewardship. EVER-EST VRE will sustain multi-disciplinary 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 control, archive and peer review and publish sustainable research 
ǊŜǎǳƭǘǎ ŎƻƴǘŜƴǘ ŀƴŘ ƳŀƪŜ ǊŜǎŜŀǊŎƘ ǊŜǎǳƭǘǎ άC!LwŜǎǘέ14 . The efficient use of ROs through the EVER-EST VRE which is 
the environment integrating the use of ROs in a variety of different services, will allow achieving all these goals. 
¢ƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ whΩǎ ƎŜƻǎǇŀǘƛŀƭ ƭƻŎŀtion will moreover boost innovation and facilitate responding to end-
user and stakeholders challenges (e.g. policy makers). 

 

4.3.2 Who we are 

The EVER-9{¢ ±ƛǎƛƻƴ ƛǎ ǘƻ ά.ƻƻǎǘ implementation of open science through innovation in the management and 
ǎƘŀǊƛƴƎ ƻŦ ǎŎƛŜƴǘƛŦƛŎ ƛƴŦƻǊƳŀǘƛƻƴ ǿƛǘƘ ǘƘŜ ǳƭǘƛƳŀǘŜ Ǝƻŀƭ ƻŦ ŜƴǎǳǊƛƴƎ tƭŀƴŜǘ 9ŀǊǘƘ ǎǳǎǘŀƛƴŀōƛƭƛǘȅέΦ 

The EVER-EST Partnership will be described through a Position Paper that defines its intents, principles and 
governance model. In the partnership model under discussion we are assessing the possibility for each Partner 
Shareholder to contribute to the implementation of the EVER-EST Vision with: 

¶ Making data, information and knowledge accessible through the VRE and engaging user communities 
advocating the use of the VRE for open science implementation (e.g. National and European institutions 
represented by the VRC's, Data Providers such as ESA, DLR); 

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

¶ Innovative technologies for data and knowledge mining, stewardship, valorisation, sharing, reproducibility 
and interdisciplinary cross fertilization based on and exploiting Research Object content and metadata 
(e.g. PSNC, ESI); 

¶ Sustainability aspects and model analysis in Open science world (e.g. Alma Sistemi) 

¶ and through transferring knowledge from applied research to day by day operations (VRCs) through 
synergies with existing initiatives and projects (e.g. Thematic Exploitation Platforms, 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 continuously monitored and considered 
in relation to the EVER-EST Vision. The assets listed in the above bullets contribute to the EVER-EST Vision and 
Goals and the measuring of its performance indicators (KPIs) for the success of EVER-EST Mission and the 
fulfilment of its objectives. 

New Communities will be invited to join the EVER-EST experience after the project lifecycle as well, to sustain the 
EU innovation path and knowledge sharing in support of the European Open Science Cloud Declaration.  

 

                                                           
14 Available at: http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-data-mgt_en.pdf  

http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-data-mgt_en.pdf
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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.  

Governance 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. 

EVER-EST project organization it was designed with a three-layers governance model: strategic, operational and 
advisory boards.  

¶ The strategic board is composed of shareholders-stakeholders that have joined the EVER-EST Partnership 
and are sustaining the VRE Mission with contribution of resources (e.g. data, infrastructure and services, 
research results in the form of Research Objects, innovative technologies, funding). 

¶ The operational board is comprised of the EVER-EST Virtual Research Environment service providers. 
These providers will operate and maintain the VRE platform and services based on a formal industrial 
agreement for Infrastructure and Services management and provision based on the EVER-EST service 
portfolio.  

¶ The user advisory board is comprised of direct end-user stakeholders (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 Positioning in Open Science  

Where do we position in the current context? (AS-IS) 

EVER-EST provides a platform for Earth Science Research and Operational Applications Lifecycle Management 
based on the innovative use of Research Objects. The EVER-EST Virtual Research Environment (VRE) has been 
customised for four different Virtual Research Communities and currently: 

¶ Supports interdisciplinary Earth Science research and applications 

¶ Enables transparency, sharing, reproducibility and accountability of research results 

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

 

Through the EVER-EST VRE, scientists are able to develop their research and to attribute their findings, validate 
and share them within the scientific community or the public. Central to this approach is the concept of Research 
Objects (ROs) as semantically rich aggregations of data, methods and people in scientific investigations. ROs allow 
encapsulating scientific knowledge and provide a mechanism for preserving, sharing and discovering assets of 
reusable and reproducible research.  

A brief comparison matrix among Open Science initiatives addressed to Earth science, is in the following:  
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Table 1 Open science initiative comparison matrix 

 

The EVER-EST VRE follows a user-centric 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 of communities 
within but also outside the Earth Science domain. 

 

Where we want to be and position in the next phase? (TO BE) 

EVER-EST shall bridge the Technological and Knowledge Gap and Barriers for open science, EOSC and FAIR 
principles implementation and digital innovation. The EVER-EST Partners competences and VRE Services Portfolio 
will boost open science implementation and facilitate thematic and interdisciplinary Earth Science Research and 
Innovation in support of the 2030 Agenda for Sustainable Development and European Open Science Cloud 
declaration. It will boost scholarly machine-readable papers reproducibility, sharing of and e-collaborative 
intelligence and innovation, and capability to underpin global challenges management and environmental policy 
decision-making. 

 

The EVER-EST VRE is looking forward to provide a data and services portfolio layer on top of Copernicus DIAS 
and/or in the context of the EU Research Infrastructure, boosting the use of Copernicus data. EVER-EST will 
provide a research working environment centred 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 to exploit the EVER-9{¢ ±w9 άŀǎ ŀ ǎŜǊǾƛŎŜέ ƛƴ ƛǘǎ ǎǘŀƴŘŀǊŘ ŎƻƴŦƛƎǳǊŀǘƛƻƴΣ ƻǊ 
ŎǳǎǘƻƳƛȊŜŘ ǘƻ ŎƻǾŜǊ ǎǇŜŎƛŦƛŎ ǘƘŜƳŀǘƛŎ 9ŀǊǘƘ {ŎƛŜƴŎŜ ƴŜŜŘǎ ό±w9 άŀ-la-ŎŀǊǘŜέύΦ ¢ƘŜ ƻǾŜǊƭŀȅƛƴƎ ŎƻƭƭŀōƻǊŀǘƛƻƴ ŀƴŘ 
sharing layer will enable and ensure cross-fertilization and interdisciplinary applications within and outside the 
Earth Science domain. 
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4.3.5 Choosing the EVER-EST solution 

The full implementation of the Open Science paradigm can only be obtained through the implementation of 
technological solutions for the sharing, reusability and reproducibility 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. EVER-EST has implemented an innovative collaboration 
environment which allows to fully exploit the potential of the RO concept.  

 

Ongoing assessments have demonstrated the relevance of EVER-EST VRE contribution to the UN SDGs and the 
uniqueness and competitiveness of its mission to respond to one of the major challenge for Earth sustainability: 
understanding (i.e. unraveling the processes behind) the major global and regional processes involving different 
subdisciplines in Earth science. EVER-EST has the unique capability to:  

a) sustain domain specific communities research; 
b) make thematic communities and data interoperable when working in the same geographical area; 
c) boost multi-disciplinarity and cross-fertilization across various Earth Science domains and Earth 

Observation data both in situ and from space; 
d) foster synergies with other European Platforms (e.g. NextGEOSS15, LifeWatch16, BlueBRIDGE17). 

 

Advocating for open science 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 and 
Stakeholders engagement, federating with other Virtual Research Environments, becoming interoperable with 
Data Infrastructure (EU DIAS, ESA Exploitation Platforms, European Research Infrastructures, Member States 
Collaborative Environments). 

 

 

 

                                                           
15 Website available at: https://nextgeoss.eu/  
16 Website available at: https://www.lifewatch.eu/  
17 Website available at: https://www.bluebridge-vres.eu/   
 

https://nextgeoss.eu/
https://www.lifewatch.eu/
https://www.bluebridge-vres.eu/
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5 EVER-EST Sustainability model  
EVER-EST is addressing grand challenges in Earth Science and nurture Open Science 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 population, in mitigating natural hazards that affect life 
and infrastructures, and, more in general, in achieving sustainable environmental stewardship.  

EVER-EST will sustain multi-disciplinary 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 control, archive and peer review and publish sustainable research results 
ŎƻƴǘŜƴǘ ŀƴŘ ƳŀƪŜ ǊŜǎŜŀǊŎƘ ǊŜǎǳƭǘǎ άC!LwŜǎǘέ18 . 

According with Open Science sustainability tendencies, described in the 3.3 paragraph, here, the main five points 
considered in the EVER-EST sustainability model.  

1. Partner Contributions of resources in EVER-EST (e.g. data, infrastructure and services, research results in 
the form of Research Objects, innovative technologies, funding). 

2. Business Model able to generate the Revenues stream by providing VRE services. 
3. Research Grants from public institutions (e.g. national research councils) to sponsor specific user 

communities. 
4. R&D Grants and opportunities for digital innovation and infrastructure/services research & development 

at national and European level. 
5. Research Synergies with other Research e-infrastructure initiatives (e.g. BlueBRIDGE, LifeWatch and/or 

EPOS ERIC Project) 
 

 Goals 

According with the three EVER-EST main objectives, here, the project goals set by the partners as commitment. :  

¶ Become a VRE for Earth Science communities 

¶ Gather a significant number of scientists in Earth Science, increasing drastically the user base both 
vertically (from the EVER-EST VRCs) and horizontally (from new VRCs) 

¶ Improve quality of Research Objects, clean test/empty research objects 

¶ Standardisation of Research Objects model and approach 

¶ Promote citation of Research Objects 

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

¶ Become a component of the e-infrastructures network  

¶ Become a standard de facto 

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

 

Whilst referring to the UN Sustainable Development Goals (SDGs), set by the United Nations as in the following 
figure. 

 

                                                           
18 See: http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-data-mgt_en.pdf  

http://ec.europa.eu/research/participants/data/ref/h2020/grants_manual/hi/oa_pilot/h2020-hi-oa-data-mgt_en.pdf
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EVER-EST is pursuing goals according to most of UN, among which, Quality education, Life below water, life on 
land, sustainability communities and industry innovation and infrastructure. 

Talking about the SGD 4 - Quality education, EVER-EST contribute to inclusive and quality education for all and 
promote lifelong learning; data scientist environment (based on Jupyter notebook integrated into ROs); actionable 
insights through executable paper and geo-spatial reference results. EVER-EST service components functionalities: 
E-collaboration, RO, Natural language processing, Earth Science language model.  

The EVER-EST support to SDG 14 ς Life below water can be summarized in conserve and sustainably use the 
oceans sees and marine resources; support of COCONET19, AMAre, EMODnet20 HRSM (High Resolution Seabed 
Mapping project in the framework of EMODnet bathymetry monitoring) and IDEM (Immunity, DEvelopment and 
Microbiota ς H2020 project). EVER-EST service component functionalities: RO, Hyper Cube Multi ς Dimensional 
Array, OGC Open Standard interoperability service exploitation.     

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

 

 Methodology and approach 

The methodology and approach chosen and applied are 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 useful to verify 
different mind-set. Or, it can be found by organisations just coming into the matter using the model for more 
strategic service-wide sustainability planning. 

The key elements governing the approach are: 

1. Governance of the services and underpinning infrastructure; 

                                                           
19 COast to COast NETworks of marine protected areas, available at: https://www.msp-platform.eu/projects/coconet-towards-coast-coast-
networks-marine-protected-areas-shore-high-and-deep-sea  
20 European Marine Observation and Data Network, available at: http://www.emodnet.eu/  

https://www.msp-platform.eu/projects/coconet-towards-coast-coast-networks-marine-protected-areas-shore-high-and-deep-sea
https://www.msp-platform.eu/projects/coconet-towards-coast-coast-networks-marine-protected-areas-shore-high-and-deep-sea
http://www.emodnet.eu/
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2. Relationships inside and outside the EVER-EST ecosystem; 
3. Decision points;  
4. Planning. 

While for the sustainability model development, the following process-cycle in four steps was applied: 

 

 
 

Figure 5 Sustainability methodology model 

 

These concepts must be considered also in the frame of a continuous evolution according to the classing Deming 
cycle.21 

 

 Main Stakeholders 
Based on market research22, addressed mainly to the EVER-EST stakeholders the following estimation is reported 
about potential VRCs - users 

1. Land monitoring community 
# of major institutions, about 26  

2. See monitoring community 
# of major institutions, 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 project end-user community 

                                                           
21 is an iterative four-step management method (Plan-Do-Check-Adjust) used in business for the control and continual improvement of 
processes and products.  
22 Annex A - complete list of stakeholders / potential customers, including details, is available in a dedicate file:  EVER-EST Stakeholders data 

collection. 

±w/Ωǎ user-needs 

Service: 

1) Portfolio 
model 

2) Governance 
3) Provisioning 
4) SLA of 

operations 

Worldwide experiences on: 

1) Research SW 
sustainability; 

2) Research infrastructure 
sustainability; 

3) Cost Benefit analysis on 
research infrastructure; 

4) Business model 
generations as CANVAS; 

5) Business model addressed 
to support technology 
innovation.   
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¶ VREs projects, about 13  

¶ E-infrastructure, about 16 (European and no-European) 

¶ World-wide data provided and distributors, about 14 
 

The Stakeholders data 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.   

 

 Short-term and long-term 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 operator offering Cloud 
computing services, seem to be the closest to the EVER-EST offer: in terms of delivery model and service 
approach, oriented to the user needs.  

In the domain of Open Science, the services offered by e-Infrastructures, SG and Vls are for 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 competitors, although 
they are only partially comparable with the EVER-EST portfolio. 
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Table 2 Potential competitors in Cloud computing service 

 

In long term, all the project experiences of e-infrastructures, such as EUDAT, EPOS, GEANT, developed in the Open 
Science environment, will can be potential competitors, sharing the market. Further the Data Providers, operating 
in the domain of EO such as: DIGITAL GLOBE, PLANET, GOOGLE, URTHECAST and AWS. 

 

 Data Value Chain 

Recent technology advanced such as: free satellite EO data, new satellite constellations (i.e. Copernicus and 
Galileo), unmanned systems, remote sensing payloads and new data analysis techniques (i.e. big data and data 
analytics); open to new possibilities to new data value chain supporting new service portfolio 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 as a raw material 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 can be achieved. What they do with the data.  

This novel approach can be cultivated through looking at the data value chain. From discovery and ingest through 
analysis and exposing results, this series takes a detailed look at these seven data value chain steps.  
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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 to 
make investments that can create new value from data. In the following figure, EVER-EST value chain is shown.  

 

 
 

Figure 6 EVER-EST data value-chain  

 

 EVER-EST Services platform  

EVER-EST IT service platform provides an ease and cheaper access to independent customer segments, allowing 
them seamless end-ǳǎŜǊϥǎ ǎŜǊǾƛŎŜǎΣ ǘƘŜǊŜōȅ ǎǘǊŜƴƎǘƘŜƴƛƴƎ ǘƘŜ ƴŜǘǿƻǊƪΩǎ ŜŦŦŜŎǘǎΦ ¢Ƙƛǎ ƪƛƴŘ ƻŦ ǇǊƻŘǳŎǘκǎŜǊǾƛŎŜ 
organization can be considered into a platform-based model. This new business model use technology to connect 
people, organizations and resources in an interactive ecosystem in which unlimited amounts of value can be 
created and exchanged. 

The EVER-EST platform can be summarized into the following main pillars: 

¶ A Service Portal aimed an user interface and providing the entry points for service portfolio. 

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

¶ A Service portfolio aimed to put in place a set of services addressed to the end-user needs. In the EVER-
EST vision the portfolio services were created on the base of the by added-value and provided by category 
of services and by the Human Machine Interface tools. 
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Figure 7 Service infrastructure logic 

 

5.6.1 Service Portfolio 

It is addressed to the Customer's and end-users needs and expectations. The portfolio aims to provide added-
values services, according to the value proposition defined for each of them.   

Here, the complete list of EVER-EST end-ǳǎŜǊ ǎŜǊǾƛŎŜǎ ƛƴŎƭǳŘƛƴƎ ŘŜǎŎǊƛǇǘƛƻƴ ŀƴŘ ǘŜŎƘƴƛŎŀƭ ǇŀǊǘƴŜǊΩǎ ƛƴǾƻƭǾŜment in 
the operations.  

 
Table 3 Service portfolio  

 

In the following, figure the liaison among, service added-value, category and the Human Machine Interface tools:  














































