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Rationale (brief description from DoA)

This document is a synopsis of the major project outcomes handed over to DG DEFIS as a set of
recommendations. A thorough reflection on project achievements & challenges and derived strategic
conclusions is presented to maintain and sustain the Copernicus Academy Network including the
functional role of a Secretariat. Evaluating the potential of the technical elements such as the
Knowledge Landscape and Innovation Monitor as well as the established networking activities such as
the Thematic Working Groups provide the essential input for the strategic plan and roadmap to shape
the sustainability of the Copernicus Academy in the context of Copernicus 2.0 from 2021 onwards.
Recognizing that its mission can only be achieved through a strong and coherent engagement with
stakeholders able to mobilise an adequate level of resources, the present roadmap is guided by
reflections on the impact, outcomes, outputs, activities and inputs/resources to sustain the network of
the Copernicus Academy.
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Executive summary

The CopHub.AC roadmap is a comprehensive summary of the major project outcomes handed over to
DG DEFIS and the Copernicus ACademy network as a set of recommendations. The achievements of
this Coordination and Support Action (CSA) are presented as strategic conclusions to maintain and
sustain the Copernicus Academy.

The technical elements such as the Gateway, the Knowledge Landscape and Innovation Monitor
serve the purpose to visualise the distributed expertise in various technical and applications domains
and the innovation potential under several aspects. Networking activities such as the Thematic
Working Groups are the core ingredients for establishing virtual hubs which are essential to the
sustainability of the Copernicus Academy in the dawn of Copernicus 2.0. Engaging local actors and
regional experts is a critical element to establish physical hubs on regional level, ensuring the famous
‘last mile’ of the Copernicus user uptake, supported by the Citizen App. The functional role of an
Academy Secretariat is portrayed.

The Innovation Pipeline provides the framework for the innovation process from academia to
industry, which is recognized by the Partnership Award. Training elements and success stories are
available in a structured catalogue in close collaboration with the EO*GI Skills Alliance (via the EO4GEO
project). The General Assembly is the annual (physical or virtual) meeting place for the Academy and
Relays networks, and needs to be shaped according to the daymaic needs of the network. For ensuring
a gender-sensitive perspective in all Copernicus-related activities, the Women in Copernicus (WiC)
initiative has deserved its due attention originating from a collaborative effort between CopHub.AC
and CoRDiNet.

Recognizing that its mission can only be achieved through a strong and coherent engagement with
stakeholders able to mobilise an adequate level of resources, the present roadmap is guided by
reflections on the impact, outcomes, outputs, activities and resources to sustain the network of the
Copernicus Academy.

Aims & scope of CopHub.AC

The Horizon 2020 Coordination and Support Action CopHub.AC aims to establish a long-term
Copernicus hub to consolidate and sustain the Copernicus Academy as a knowledge and innovation
platform. To fulfill this several nodes will be created, including interactive web elements showing the
distribution and dynamics of Copernicus related expertise and capacities. The project will link ongoing
R&D activities in Copernicus-relevant academic fields and sustain the innovation process from
academia to business on a high scientific and technical level. We have a clear commitment to a full
thematic and geographic coverage for a Europe-wide boost in demand-driven uptake of space
technology and geospatial information.
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The starting position ...

Europe represents today the second largest public space budget in the world with programmes and
facilities spanning different European countries. It owns world-class space systems with Copernicus
for Earth observation (EO), EGNOS and Galileo for satellite navigation and geo-positioning. With 26
satellites currently in orbit and over 30 planned in the next 10-15 years, the EU is the largest
institutional customer for launch services in Europe. Copernicus is the third largest data provider
globally, with many terabytes of EO data generated daily. The Copernicus programme is expected to
provide important strategic, social and economic benefits to the European Union with a new ‘edition’
to be expected as Copernicus 2.0 in 2021. In order to ensure that the programme delivers its benefits,
itis essential to deploy an effective user engagement strategy for stimulating the uptake of Copernicus
data, services and information. The Copernicus User Uptake framework comprises activities around
stakeholder and user engagement, appraisal and adoption of EO-based services, adaption of methods
and tools, and the entire technological and information infrastructure.

In the current European Space Strategy® (“Space research matters ...”) the uptake of information
services, the usage of data, and strategies how this can be encouraged, is a key element. It is
recognized that data and services derived from space systems, including Earth observation (EO),
satellite navigation (SatNav) and satellite-based telecommunication (SatCom), already contribute to a
number of public policies and economic sectors. The Strategy lists: from environmental protection,
transport safety, precision farming, control of fishery stocks, monitoring of shipping routes and
detection of oil spills, to urban and regional planning. Widely recognized are the diverse potential
areas of application; however they are not yet fully exploited, and constantly new fields of applications
are emerging, including tourism, cultural heritage, utility management, or humanitarian assistance?,
to name just a few.

Many Copernicus User Uptake initiatives have been undertaken over the past years or are currently
under development, many of which are supported by the European Commission, to name a few:
information and training sessions, high-level events, the Copernicus Masters, Copernicus Hackathons,
the Copernicus Accelerator, ESA Space Solutions, Copernicus Incubation Programme, and the
Copernicus Pilot Programme. Past experience has shown, however, that there is a clear need for a
systemic and integrated framework to ensure continuity and sustainability of these initiatives.
Furthermore, the diversity of the (potential) user communities in public and private sectors and the
dispersion of users at different geographic levels within public authorities cause user uptake initiatives
to be complex to manage. In the framework of Copernicus user uptake activities, the Commission has
undertaken a study with the purpose of identifying strengths and gaps from existing user and
market uptake initiatives across the Copernicus Participating Countries®. To mobilise the capacity

! European Commission, Directorate-General for Internal Market, Industry, Entrepreneurship and SMEs Space
Strategy for Europe, COM(2016) 705 final

2 Lang, S., P. Fureder, B. Riedler, L. Wendt, A. Braun, D. Tiede, E. Schoepfer, P. Zeil, K. Sprohnle, K. Kulessa, E.
Rogenhofer, M. Biuerl, A. Oze, G. Schwendemann and V. Hochschild (2019). "Earth observation tools and
services to increase the effectiveness of humanitarian assistance." European Journal of Remote Sensing: 1-19.
3 Copernicus User Uptake- Engaging with public authorities, the private sector and civil society. Final Report;
http://www.copernicus.eu/sites/default/files/library/Copernicus_User_Uptake_Engaging_with_Users_0.pdf
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and contribution of the Copernicus Members, the EC opens calls since 2017 for a Framework
Partnership Agreement (FPA) with the objective to leverage on the user uptake pillars through
complementary actions between the Participating Countries and the EC.

The approach adopted by the European Commission is based on three core principles: (a) public
authorities have a central role to play; (b) a strong involvement of the commercial downstream sector
is needed; and (c) the European Commission should better leverage existing structures. Key elements
of the user uptake concept are the Copernicus Relays and the Copernicus Academy®.

The Copernicus Academy is a support network, whose general concept was born back in 2012 in the
so-called Salzburg Declaration®, with the mission to support the Commission in tackling the challenge
of bridging the gap between e-skills and data use, and enable Copernicus data uptake in new sectors.
No direct budget is allocated to the members, but the Commission supports the animation of the
network by the Copernicus Support Office (CSO). However, joint investments from the FPA CUP could
be foreseen in the frame of the Copernicus Academy and Relays and/or training and information
sessions to be organized in participating countries, provided those countries support/endorse the FPA.

Many paths lead to a common goal

To stimulate user uptake within the Copernicus ecosystem, a variety of sub-programmes are in place,
ranging from start-up funding, over national initiatives to general awareness events, citizen
involvement initiatives like hackathons as well as skills and networking programmes. Focusing on user
uptake components is a way to leverage on the huge investments by the European Commission and
ESA regarding the Sentinel satellites and related ground and data infrastructure. Free data availability
and the organisational and financial framework provide a reliable set of fundamental information
services. Market uptake in the downstream sector complements this portfolio. Meanwhile,
Copernicus data deliver widely accepted benefits to citizens and society around the world for diverse
applications and developing businesses and jobs.

Still, the diversity of the (potential) user communities in public and private sectors and within public
authorities make user uptake initiatives hard to map or even quantify. The approach adopted by the
EC follows three core principles: (a) central role of public authorities; (b) strong involvement of the
commercial downstream sector; and (c) leverage existing structures. This implies cross-border and
cross-sectoral components, making actors and decision-makers aware of space technology as a
generic tool to numerous applications. The democratisation of remote sensing infrastructure and
tools® help turning a (formerly) key strategic asset into a ubiquitous commodity of great societal
relevance.

4 Zeil, P., S. Ourevitch, A. Debien and U. Pico 2017. The Copernicus User Uptake — Copernicus Relays and
Copernicus Academy. Gl Forum - Journal for Geographic Information Science 1, pp. 253-259.

5 The Copernicus, then GMES, Academy was one of the outcomes in the so-called ‘Salzburg Declaration’ of a
joint workshop of two FP-7 projects, GRAAL and Doris.NET.

6 Lang, S., 2013. Ideas into action. Public Service Review: European Union (Vol. 23).
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A key to success in this overall uptake process is knowledge exchange among all actors involved,
notably research and educational institutions, industry, and the public sector. To stimulate this, the
Copernicus Academy has indeed been anchored as a key networking instrument in the European
Space Strategy.

Enhancing the performance of EO services

For any sector providing services, reaching a community consensus on terminology is a prerequisite
for ensuring a common understanding of the information exchanged among different stakeholders.
Knowledge exchange among users of geo-information services presents many challenges and the
development of a knowledge-driven approach is considered by the EO sector to be one of the
milestones for embracing its diverse group of stakeholders. This update of a user-oriented taxonomy
focuses on the translation between the world of the providers of EO services and the world(s) of their
users. It provides a structured view of the uptake for EO services; it brings together the products and
services which are offered by suppliers and maps those to the market sectors and needs to which
those products apply.

Taxonomies, ontologies, inventories, or the novel EO4GEO Body of Knowledge (BoK) in the EO*GI’
domain and any controlled vocabularies are the preferred means to achieve such a common
understanding by identifying the terms of the domain and structuring the sector through semantic
relationships, preferably with a focus on the end user. Under this foundation, the European
Association of Remote Sensing Companies (EARSC) supported by the CopHubAC project have revisited

the structure of the offer of the sector, its products and services for the actual use of the communities
from whom these offers are intended, the actual uptake. This taxonomy provided guidelines of clear
and common descriptions of products and services helping suppliers and users having a common
understanding of what can be offered. It also attempted to make this landscape of new services
navigable to these potential users through definition of a common understanding.

The taxonomy (Fig. 1) takes a two-sided approach, describing this common list of services from both
the suppliers’ and users’ points of view. These two views are interconnected in the figure below and
described in the links below.

7 Stelmaszczuk-Gorska, M., E. Aguilar-Morena, S. Castelyn, D. Vandenbroucke, M. Miguel-Lago, C. Dubois, R.
Lemmens, G. Vancauwenberghe, M. Olijslagers, S. Lang, F. Albrecht, M. Belgiu, V. Krieger, T. Jagdhuber, A.
Fluhrer, M. J. Soja, A. Mouratidis, H. J. Persson, R. Colombo and G. Masiello (2020). "Body of knowledge for the
Earth observation and geoinformation sector - a basis for innovative skills development." International
Archives of Photogrammetry, Remote Sensing and Spatial Information Sciences XLIII-B5-2020: 15-22.
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The chart above show the organisation of all EO services from the user's

perspective, i.e. from the market or sector within which any given service would

be used. The Market view is organised:

* By Market — Services are grouped Into 8 main markets, e.g. citizens,

defense & security, infrastructure & transport...

« By Sectors — Each market is split into a number of more specific sectors
corresponding to specific niches within that market to which the services
apply e.g. the ‘Energy and mineral resources’ market contains the sectors

‘Renewable energy’, ‘Oil & gas’ and ‘Raw materials’. There are 26 sectors in

total.

that make up the market sector e.g. users in managed living resources refer

to human activities exploiting natural organic resources (users in

agricultural commodities, trading, agricultural production and horticulture,

agricultural services, agriculture machinery, agriculture and rural

development policies, etc. This helps define the sector and its EO-related

needs.

By sector composition - examples are given of the types of organisation

perspective. The Thematic view is organised:

The chart above shows the organisation of all EO services from the supplier's

 Into 6 main Domains (or classes) - This refers to the various applications of

EO technologies and stems from the different scientific schools from which

different approaches have developed, e.g. marine applications have been

seaice...

developed by a different community than geohazard or atmospheric products.
By Areas - These Domains are then split into 32 thematic segments (or
Areas) below that showing specialisations within those field, e.g. within the

Marine Domain we include Areas on the detection of ships, marine pollution,

By service descriptions and keywords — a non-exhaustive list of keywords are

provided for each Area that help to define that Area. These keywords are

presented in relation to a fixed set of verbs that describe the action

undertaken in the service, e.g. monitor, detect, track, assess... For a full

description of these (87 EO services) see either the reduced or extended

descriptions linked to above.

Figure 1. Two possible views of EO services, market-oriented (left) vs. thematic (right)

Enhancing collaboration

There is a rich ecosystem with a growing interest from numerous markets/communities of users, but
the EO ecosystem needs consolidation. Effective coordination is expected to facilitate exchange of
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knowledge and open doors to illustrate how EO is/can be used in different thematic/markets and the
public sector and increase the awareness on the value and the use of solutions.

e Collaboration between the Academy and the Relays is more than simply cooperating as it
involves a shared vision and in-depth understanding of the community roles with the goal of
achieving excellence in promoting the user uptake

e The EU should provide the mechanism to enhance communication between all actors and
align their activities which can foster the EO uptake and create more collaboration
opportunities for each actor of the ecosystem

e At national level, the role of collaboration mechanisms such as National Copernicus User
Forums or national networks of Copernicus Academy and Relays members is crucial to build a
solid national EO ecosystem that brings together the different stakeholders and to support
public authorities at different levels of government. Different Copernicus Participating
Countries and regions have established structures that can serve as best practices for other
countries and regions®.

e The existing user uptake mechanisms mentioned earlier (e.g. FPCUP “Carolina Herschel”,
Copernicus Masters/Hackathons) are not only means of unilateral user uptake, but should be
seen as means to foster trust among stakeholders through exchange and collaboration, and
prepare the ground for long-time cooperation in the context of use of EO and Copernicus.

Main constituents of the Copernicus Academy

CopHub.AC as a H2020 CSA was designed in a way to provide ideas to maintain, strengthen and
sustain the Copernicus network through establishing Copernicus hubs as knowledge and innovation
platforms (Copernicus Observer, 2019). For the network to sustain, knowing and valuing what others
do and know and also able to gain access to this shared knowledge is a paramount prerequisite.
Therefor, core activities of CopHub.AC have been centred around the following main constituents of
the Copernicus Academy (Fig. 2):

(1) Invent — visualizing research outcome and distributed capacities and thus facilitating accessibility
of this information (2) Innovate — bridging the gap between academia and industry as key to
innovation, fostering EO solutions to real-world problems (3) Interact — stimulating the sharing of
expertise and tools between involved stakeholders such as academic institutions, public authorities,
and the private sector (4) Inform — reaching out to the public at large and students to increase
awareness about Copernicus.

8 https://www.copernicus.eu/en/news/news/observer-how-do-italy-germany-and-spain-boost-development-
copernicus-networks-and-user
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Figure 2. Core networking activities as supported by CopHub.AC

Innovation Pipeline

The process of the Innovation Pipeline (see Del. 3.2) reflects a series of realistic interactions between
the research community and potential service providers (SMEs, start-ups, entrepreneurs, etc.). Its
main function is to nurture a culture of communications and collaboration between these two
interacting groups of stakeholders, those who produce research output and those who generate
services from it. This is achieved by steadily building capacity through the various blocks of
interactions. The CopHub.AC innovation pipeline entails an internal interaction mechanism which is
at the core of this capacity building and also acts as the interface of communications between the
researchers and the service providers. This interaction mechanism should be able to implement
these interactions in various forms and aims to be easily activated and operated. To show in an
exemplary way, the CopHub.AC innovation pipeline is presented in the context of the policy
framework “Green Deal” (Fig. 3):
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EC - authorities - LRAs

@ o , Green Deal
How can green areas in cities be assessed' Green European Cities

How can biodiversity in urban areas be Biodiversity in urban spaces
assessed and monitored?
What is required to draft nature restoration

plans? Authorities

Application-driven problem

Innovation Pipeline @ :Opem%gz

2

Research CopHub.AC - WP3 Beneficiaries
Community +Thematic Industry
Working Groups Academia
Citizens
Solutions?
Industry
. Service
opemICUS providers

Academy

TWG - Academy - Relays

The TWG ... Green Deal
a) compile the returns of the consultation by using criteria such as: Green European Cities
Research Biodiversity in urban spaces

validated product/service agenda /

developed product/service, operational, but not yet validated clusters

product/service under development, not yet operational gEescon e

gaps in products/services identified, need to be addressed by C .

! Innovation Pipeline @ Opem'%fg

research
b) inform

authorities and Copernicus Relays with the objective that they
support the authorities to link up with relevant service providers in
their region

academia/research members of the Copernicus Academy to link up
with authorities in their region

c) stimulate research agendas & identify research clusters (e.g., by using Thematic Working Groups (TWG)

in the Knowledge Landscape) to address the gaps

ii)

Solutions?
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(ex.) MyGardenLab - Innovation Pipeline

o Green Deal
PI’IOI’\tIES, methods Green European Cities
Technologies, solutions Biodiversity in urban spaces Example:

Research & Solutions
Garden Monitor
MyGardenLab

Past, ongoing, future research, Gateway & WG's
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Innovation pipeline
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el Research

Research Assess R&D CopHub.AC - WP3 Beneficiaries
. orioritie: |G oy

Citizens

.
-

-

Skills Alliance

Describe
job offer

BoK G|/EO Example:

EARSC taxonomy Education & Training

>
Curri
o ~ Garden Monitor
Assess g A Define new MyGardenLab
rofiles skills
P %
eodgeo

Figure 3. The CopHub.AC innovation pipeline in the context of a policy framework (e.g. “Green Deal”). i)

Colaboration
Academia, Industry,, NGO, PublicSector

iii)

roles of different actors in the innovation pipeline; ii) interaction with the TWGs; iii) translating user
requirements and EO*GI solutions using the technical vocabulary of the EO4GEO BoK in a specific

application context.

More info: Del 3.2, 4.1

Regional hubs - physical cores of interactions

Regional, i.e. physically implemented, hubs, are essential to meet local needs for exchange with
stakeholders and specific training can be implemented in different forms and with different focus®.
Several types of regional hubs may exist or emerge in the future, here are three of them exemplified.
Those three instantiations of regional hubs'® emphasize different aspects, such as specific regional
thematic focus, the integration between Copernicus Academy and Relay, and a focus on educational
and outreach with trans-boundary effects.

9 Riedler, B., S. Lang, M. Miguel-Lago, C. Schréder, N. Politi-Stergiou, M. Kerschbaumer, V. Tramutoli and M.
Tzouvaras (2020). "Copernicus knowledge and innovation hubs." International Archives of Photogrammetry,
Remote Sensing and Spatial Information Sciences XLIII-B5-2020: 35 - 42.

10 Brief descriptions are taken from Riedler et al. 2020 (mod.)
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Figure 4. Regional innovation hubs (conceptual illustration)

Centres of Excellence

The Eratosthenes Centre of Excellence (ECoE) on Earth Surveillance and Space-Based Monitoring of
the Environment in Cyprus, is established through the ‘EXCELSIOR’ H2020 Widespread Teaming project
initiative!®. It collaborates with the German Aerospace Centre (DLR), the National Observatory of
Athens (NOA), Leibniz Institute for Tropospheric Research (TROPQOS) and the Department of Electronic
Communications of the Deputy Ministry for Research, Innovation and Digital Policy (DEC) and is
actively supported by more than 95 organizations, including ministries from the Cyprus government,
municipalities, national-level organizations and networks (e.g., the Cyprus Scientific and Technical
Chamber), international organizations (e.g. GEO, ESA, NASA, ISPRS, NEREUS, ACTRIS, EARLINET,
EARSel, CSO), Universities (Tel-Aviv University, Aristotle University, National Technical University of
Athens, Ben-Gurion University, CNR-Italy), research centres, innovation institutions and companies.
One of the main concepts of the ECoE is to be a fully functional regional innovation hub and European
Copernicus focal point for EO related activities and developments in the Eastern Mediterranean,
Middle East and North Africa region (EMMENA). It adopts a two-axis model, creating an ecosystem
where the state-of-the-art sensing equipment, cutting-edge research, targeted education services and
entrepreneurship come together in the three thematic cluster areas of environment and climate,
resilient society and big earth data analytics®?.

Integrated Copernicus Academy and Relays hubs

In the Basilicata region of Italy, the space sector, with a particular reference to the applications of EO
technologies for the environmental monitoring and natural risks prevention, is well established due
to the presence of public research centres (National Research Council, Italian Space Agency, ENEA),
the University of Basilicata (Unibas), consortia of small and medium-sized enterprises (Createc), TeRN
(Technologies for natural risk and Earth observation) and large national players such as e-GEQS. Such
a concentration of excellence has fostered the realization of a regional Copernicus hub demonstrating
advantages of synergies between the Copernicus Academy and Copernicus Relays network with the

1 www.excelsior2020.eu/

12 Hadjimitsis, D., Schreier, G., Kontoes, H., et al. 2020. The ERATOSTHENES Centre of Excellence (ECOE) as a
digital innovation hub for Earth observation, Proc. SPIE 11418, Detection and Sensing of Mines, Explosive
Objects, and Obscured Targets XXV, 114180F.
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joint aim to strengthen the role of the region of Basilicata by fostering the development of a regional
EO-based business market and increasing awareness of the potential of EO data and service. It involves
the University of Basilicata (UNIBAS) - one of the main proposers of the Salzburg Declaration
(GMES4Regions project, 2012), Copernicus Academy member and in the consortium of CopHub.AC
and TeRN - one of the first established Copernicus Regional Contact Offices (RCOs), a member of the
Copernicus Relays network and partner in the project CoRdiNet. Due to a joint participation in
mentioned projects, several coordinated activities have been carried out to promote Copernicus user
uptake among local public administrations, SMEs and professionals with a particular focus on existing
gaps in the field of training and education. For example the Young Copernicus Ambassador Day® is
organized, where students present their Copernicus-based solutions to the problems previously posed
by potential end-users. Thereby potential users (and job providers) can proceed from their desired to
(often unexpected) Copernicus based solutions.

Education and outreach hubs

The Salzburg setting located at the Austrian-German border region is established around a vibrant
cluster of academic and non-academic research institutions as well as a decent set of highly specialised
SMEs, actively promoting and applying EO*GI competence since several decades. This regional hub is
spearheaded by the Department of Geoinformatics Z_GIS a renown EO*GI competence centre and
founding member of the Copernicus Academy (GMES4Regions, 2012%), coordinator of the H2020
project CopHub.AC, academic coordinator of the ERASMUS+ project EO4GEO and host of the first
Copernicus-related ERASMUS+ European Joint Masters® . With a clear transboundary mission, the
hub offers a unique infrastructure for experiencing and learning Gl and EO technologies, hosting the
award-winning iDEAS:lab, where experts, scientists, entrepreneurs and the interested public can get
in touch with latest advances in the Digital Earth vision, and a Copernicus mini mundus with data
access to in-situ and satellite repositories. It has long-term experience in GI/EO-related R&D&lI
activities, being one of the academic founders of the globally adopted Object-based Image Analysis
(OBIA) approach?®, co-shaping EO-based information products in several service domains, translating
user needs into service elements and design and providing conceptual and technical key contributions
to the big Earth data paradigm?. In addition to the higher educational offers form of BSc, MSc and
structured PhD programs, Z_GIS offers opportunities for regularly life-long training through single
events such as Summer Schools, including virtual ones, established distance learning programs
(UNIGIS) and business- oriented training, bringing together science, business, and the community of

13 satriano, V., Colonna, R., Filizzola, C., Genzano, N., Lacava, T., Pergola, N.and Tramutoli, V., 2020. The
Copernicus Young Ambassador Day: a replicable example for new technologies uptake by SMEs and Local
Regional Authorities. EGU General Assembly 2020, EGU2020-8927

14 https://cordis.europa.eu/project/id/263186/reporting

15 http://cde.sbg.ac.at/

16 Lang, S., G. Hay, A. Baraldi, D. Tiede and T. Blaschke (2019). "GEOBIA achievements and spatial opportunities
in the era of big Earth observation data." ISPRS International Journal of Geo-Information 8: 474-483.

17 Sudmanns, M., Tiede, D., Lang, S., Bergstedt, H., Trost, G., Augustin, H., Baraldi, A., Blaschke, T. (2019). Big
Earth data: disruptive changes in Earth observation data management and analysis? International Journal of
Digital Earth, 1-19.
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practice during the widely known AGIT and Gl Forum conferences, bundled with other international
symposia (such as EARSeL, ISDE) in the GI Week in July of every year.

*:Qh _1_.‘1 1

|

Figure 5. Examples of regional hubs ‘in action’

More info: Del 5.2
Virtual hubs - clusters of expertise

Virtual hubs are considered clusters in a virtual knowledge space that represent the Copernicus
Academy as a living network with shifting response to technological and societal change. The
increasing importance of virtual hubs is becoming evident as a critical means to maximise synergies
among actors in the rapidly advancing technological areas. The development of technical elements to
visualize and facilitate a better understanding of the Copernicus Academy member’s expertise, both
within the network and for potential external cooperation partners, open the Academy to the general
public and facilitate virtual information and training events. The concept of virtual hubs considers the
dynamic nature of emerging knowledge areas, proliferation of new methods and disruptive changes
of technologies in the era of big EO data, the related likely shift of required competences and
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specialisations!®, and the evolving of societal awareness and digitalisation. Proposed technical
elements demonstrate innovative solutions to visualize and facilitate easy harvesting of the
Copernicus Academy member’s expertise for different stakeholder and the public, and show cast
possibilities of active involvement and exchange within the network. The following key strategic
elements were developed in the CopHub.AC project, aiming to support the establishment and the
dynamic nature of virtual hubs. Note that, according to a poll among members attending the General
Assembly 2020, the Knowledge Landscape (see below) ranked highest in a list of prioritized actions
(i.e., elements to be implemented in the long-run).

Gateway, member database and regular surveys

Facilitating the emergence of a shared vision, the Copernicus Academy gateway will provide a
comprehensive overview of the ecosystem where members are identified by their location and
capacities. The current conditions for joining the Academy network and the criteria for the extension
of the network beyond European borders are defined by the European Commission and its member
states. Incorporated in the Academy gateway, the information about these boundary conditions (Del.
2.2) will be supported.

The wealth of information provided by the members need to be exploited: (a) to facilitate the search
for capacity and expertise by location/ thematic area/ key types of activities, educational facilities/
offers; (b) to recognize or explore synergies, and (c) to open the Academy to the general public — civil
society, authorities, industry and research organisations which are not members of the Academy - to
be able to search for and share specific knowledge and expertise, also in relation to the CopHub.AC
Innovation Pipeline. The recommended amended version of the application form (Fig. 6) as discussed
with the CSO and the EC, and the visualisation of the network improves the relevance and
effectiveness of the information content. Feeding a central database with the information about
member organisations will contribute to establish the Knowledge Landscape. From our point of view,
it is advisable to conduct a yearly survey in order to keep up track with the members’ expertise and
the distributed knowledge of the network as a whole.

The database behind the gateway is the technical backbone of most other elements including the
Knowledge Landscape and the Innovation Monitor. It consists of a relational database (the prototype
has been MySQL, together with a business logic layer implemented in PHP. The relational database
schema models organizations with any number of departments plus EO relevant capabilities
associated with these entities. New entries in the database are created via a web form.

Technical recommendations include:

18 Hofer, B., Lang, S., Ferber, N., 2019. Future Occupational Profiles in Earth Observation and Geoinformation -
Scenarios Resulting from Changing Workflows. In: Kyriakidis P., Hadjimitsis D., Skarlatos D., Mansourian A.
(eds) Geospatial Technologies for Local and Regional Development. AGILE 2019. Lecture Notes in
Geoinformation and Cartography. Springer, Cham.
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® Appropriate security is foreseen including a login/password mechanism has been
implemented for safeguarding insertion and updates. Passwords are stored encrypted in the
server, and incoming passwords are encrypted themselves for evaluating a login attempt.
Hence hacking it does not provide any login capabilities. Secured transport (SSL) using https is
preferable over http. Upload filters check for size limits.

e Data Protection and Privacy: Organizations add GDPR relevant information to the database.
Information providers give their consent via a dedicated checkbox next to the pertaining
explanation text whose authoritative version will be provided by the CopHub.AC project
coordinator. Without this consent database storage is impossible. The consent field is stored
in the database for documentation. Normal server logs (Apache, MySQL) are kept for ensuring
smooth, uninterrupted operation and a convenient user experience. Their configuration will
be the responsibility of the final service operator.

Application fields of your DEPARTMENT

10 = highly experienced innovation driver (e.g. standardisation efforts, working groups, service implementation, academic achievements, etc.)
1 = very basic understanding, just started to engage with the topic

Your level of expertise in: Methods and technologies (Low: 1 - High: 10)*

Geovisualisation* Spatial analysis*
Image processing & analysis* Data integration & assimilation*

Big (Earth) data* Geo-Al*

Your level of expertise in: Europe Agenda & Societal areas (Low: 1 - High: 10)*

Climate change mitigation & adaptation* Biodiversity & ecosystems*
Digital agenda & new skills* Energy transition*®

Sustainable agriculture & food production* Infrastructure & transport*
Health surveillance* Emergency, security & defense*
Sustainable urban development* Water sustainability*

Figure 6. Suggested gateway (part, from CopHub.AC website)

More info: Del 2.1, Del 2.2, Del 3.3
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Knowledge Landscape

The CopHub.AC Knowledge Landscape®® is an interactive, web-based tool to map the distributed
expertise and skills present in the network, as well as their geographic hotspots. This analytical tool
has been designed to visualise and search for thematic competences in combination with
methodological expertise facilitate the development of synergies (Fig. 7).

Technical recommendations to implement and operate the Knowledge Landscape:

Baseline data as initial information, based on self-assessment and other key figures on
member level shall be included in the Copernicus Academy application form. This has been
discussed and approved by CSO and DG DEFIS, and will will be implemented in a new version
of the application form presumably beginning of 2021

Revision of self-assessment data should be a mandatory yearly Academy members survey to
have up-to-date information, additionally required to map changes and detect emerging hot-
spots of expertise within the network

The value and its benefit to the network increases with the comprehensiveness of the
Knowledge Landscape (with respect to completeness and maintenance of the underlying data)
and the capability to reflect the dynamics of the network. A proper geo-visualization tool
needs to be employed (preferably open-source) to document the expertise of the network
including geographical hotspots, provide access to expertise and capacity of each Academy
member, to facilitate cooperation and knowledge transfer within the network, but also
opening up for external stakeholders, potential cooperation partners, and a general increase
user-uptake, etc.
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Figure 7. Interface Knowledge Landscape (from CopHub.AC website)

More info: Del 3.3

19 http://www.cophub-ac.eu/knowledge-landscape/
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Innovation Monitor

For a comparable assessment of the innovation process from academia to businesses, a composite
indicator-based approach resulting in one Innovation score is proposed. A framework has been
developed by the CopHub.AC Innovation Monitor?®® (Fig. 8), taking into account the analysis
framework of the European Innovation Scoreboard, the Regional Innovation Scoreboard, the EO
Maturity Indicators and the specificity for the Copernicus community. Nineteen relevant indicators
were identified, grouped in four main criteria (‘dimensions’), each representing a different aspect of
innovation emanating from the Copernicus Academy network:
e Fducation in the EO*GI sector
® Excellence of research system in the EO*GI sector
® Linkages & Partnerships in the EO*GI sector
e Copernicus-related activities (reflecting the participation in Copernicus events and networks,
use of Copernicus data, development of related training material and involvement in
Copernicus services delivery/evolution)

Quality labels in each of these innovation dimensions based on a quality rating score emphasize the
relative innovation strengths of each member, while considering the diversity of the Copernicus
Academy network.

Technical recommendations:

e initial information (baseline data) shall be included in the Copernicus Academy application
form

e Relevant information should be a fixed part of the mandatory yearly Academy members
survey to have uptodate information, additionally to meet the requirements of monitoring
the development of innovation capacities within the network as a whole and for individual
members

e Implementation of a web-viewer to visualize the innovation capacities expertise of the
network as a whole, to enable easy harvesting of innovation capacity of each Academy
member. On the level of individual members displaying the strength in specific fields (quality
label), to facilitate knowledge transfer especially with external stakeholders, particularly
industry, potential cooperation partners, general increase user-uptake, and to bridge the gap
between research and industry.

20 http://www.cophub-ac.eu/innovation-monitor/
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Figure 8. Interface Innovation Monitor (from CopHub.AC website)

More info: Del 3.4

Citizen App

The CopHub.AC Citizen App (see Fig. 9) shall provide information about the Copernicus Academy to
the broad public. Users are able to see where and which surrounding network partners are available
and what they can provide. In addition, information layers provided through the Copernicus Services
are integrated into the app to show users which free and open information is available.

The design of the Citizen App needs some adaptation, and usability has to improve. The
interface is to be designed as easy as possible, as anyone aged 12 or more should be able to use the
app in self-explanatory mode. Thus we created a design example of how such progressive web app
could look, combining features offered by most modern browsers with the benefits to be used on a
mobile device. Fig. 10 shows a map with all Copernicus Academy and Relay members. By selecting the
individual member a popup should appear with detailed information of the member and what they
provided to the broad public. Also questions and answers of the public show up on the map. It is to
figure out how long these inputs should be available due to the fact that it could be too many for an
overview. This can be adapted in the future. The different thematic layers can be easily shown with
an additional menu on the side which hides itself when not needed. With this input the public can
raise questions and gain more interest in the Copernicus Services (entrusted entities) and the
Copernicus network members (Academy and Relays). Additional graphical features, like showing the
main thematic interest of the member or input from the Knowledge Landscape and Innovation
Monitor can be integrated.
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Figure 9. Interface CopHub.AC Citizen App

More info: Del 4.2

Standardization efforts (example: datacubes)

Supported by CopHub.AC and several other European projects, international standardization of
spatio-temporal assets through the datacube paradigm have been advanced substantially. Actually, it
is fair to say that Europe is driving datacube standardization, in terms of specifications adopted by the
bodies, implemented by both open-source and proprietary producers, and operational services based
on these standards. Europe has a unique position in shaping the future big Earth data standards and
harmonizing them across the various relevant bodies, in particular: OGC, ISO, and INSPIRE. The main
thrust is coming from experts in SMEs and academia, so it can only keep up its high impact with
corresponding funding. Therefore, it is recommended to provide adequate resources for maintaining
and extending the European lead in open, international standards.

Box |

Datacube standardization work in CopHub.AC. ISO 19123 (identical to OGC Abstract Topic 6) is the
fundamental coverage standard, establishing a unified model for regular and irregular grids, point clouds, and
general meshes, or abstractly: space-time varying phenomena. The “grid” data specifically include all raster
data and multi-dimensional data cubes. As such, this standard represents the conceptual basis for all coverage
standards in OGC, ISO, and INSPIRE, and in particular the raster data services. Earlier ISO had decided to
renew the aged 19123 standard, at the same time splitting it into an abstract part, 19123-1, and a concrete
implementation specification, 19123-2. Based on German DIN proposal elaborated by rasdaman GmbH a
draft for 19123-1 has been prepared in the editing team, with Peter Baumann being document editor. In
summer 2020 the document (see Figure 1 for the title page) has been submitted for ballot to go from Working
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Draft (WD) to Committee Draft (CD). This essential step towards adoption was a contribution of CopHub.AC.
At the time of this writing (December 2020) the document has been approved with no objections, hence is
now (pending final edits) going already the next step, DIS (Draft International Standard). After this, only
editorial changes will be allowed any more so that it is highly probable for 19123-1 to become adopted.
Further work on the next standard, 19123-2, is already envisioned by ISO, again with Peter Baumann as lead
editor in an international team.

Networking Elements - animating the networks

Thematic Working Groups

The Thematic Working Groups (TWGs) established under CopHub.AC facilitate the evolution of the
Copernicus Academy towards an effective element of Copernicus user uptake and outreach. Its overall
objective is to to capitalise on the excellence of the Copernicus Academy members to provide research
results to the general public, businesses, public authorities and other stakeholders in a systematic way,
take over a moderating role in the context of the CopHub.AC Innovation Pipeline and untap innovation
potentials in the thematic areas of the TWGs to establish new research foci based on exchange and
collaboration among the TWG members. Experts of the TWGs represent the respective thematic
areas, inform about the state-of-the-art in research and development, and initiate collaboration
between Academy members to address new challenges/gaps.

As one of its fundamental objectives, the Copernicus Academy strives to shape the future
generation of Copernicus savvy experts by promoting relevant training activities or curricula
throughout its network. Academy members have been actively involved in this process by contributing
to the EO4GEO BoK Working Groups related to the EO domain, defining relevant concepts and skills.
Whereby the Academy experts provide the link to invention, the skills intelligence of EOAGEO reveals
the required capacities for market uptake and innovation.

The ideal concurrent implementation of EO4GEO and CopHub.AC offers the potential to ‘link’
and ‘harvest’, which means in practical terms, that mutual benefit & synergies (the harvest) will only
come about if both consortia collaborate, and support the interaction of their networks (linking
working groups, sharing expertise and outcomes). The final beneficiaries are the future generation of
Copernicus experts. In general this explains also how the TWG can be sustainable since they are not
stand alone but mutually involved in the EO4GEO project as explained.

Box Il

How TWGs operate. As part of the CopHub.AC Innovation Pipeline (see above), the TWGs play a central role
in moderating between the research community and other Copernicus stakeholders. Once the internal
interaction mechanism is fully defined, the TWGs will be the key player in facilitating requests from
authorities and other stakeholders. In a first step, they will provide a market analysis on the useful solutions
and tools. Thanks to the role of the researchers, these tools or solutions are enhanced or new tools are
developed according to the requirements of the case analyzed, and the authorities and stakeholders involved
to give effective support to the decision makers. The actions that TWG can perform are to analyze, consult,
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inform and recommend as well as trigger an innovation process based on existing scientific evidence and
outputs.

A) The TWGs analyze and consult. By compiling the results of the consultation verifying whether
products and services are existing, and validated, or under development, the TWGs specifically address the
service providers / industry by using the EARSC taxonomy and liaising with the Copernicus Relays as
interfaces between authorities and industry. On the other side, consultations among Copernicus Academy
Network members help to identify potential useful services/products, which are developed, but not available
on the market yet.

B) The TWGs inform and recommend. The other role for TWGs is to provide information to the
authorities and recommendations where applicable. The Copernicus Relays have the role to support the
authorities to link up with relevant service providers in their region and the academia/research members of
the Copernicus Academy that could link to authorities in their region and coordinate research agendas as well
as moderate/facilitate research clusters (in the Knowledge Landscape) to address the gaps.

Q) The TWGs provide policy advice. In the context of policy initiatives (e.g. Green Deal) the TWGs can
offer scientifically sound options for support to the implementation of different components of required
regulations and acts. Existing EO-based methodologies and tools for assessment can be sourced and
information on their application provided in a non-expert format. Equally the possibilities for monitoring the
implementation of policies and/or compliance with regulations and acts can be explained by the experts
among the Academy Members coordinated by the TWGs. As already demonstrated during the consultation
for the H2020 Green Deal Call, the TWGs constitute a portal to establish research gaps and strategies to
address them.

D) TWaGs trigger innovation processes. Based on the results of the interaction mechanisms, TWGs
identify existing gaps of knowledge about specific solutions required by stakeholders. This gap analysis
untaps research and innovation opportunities that are shared with entities of the EO ecosystems (SMEs, large
companies, research institutions) to trigger innovation processes in the field of Copernicus.

Based on the variety of TWG activities, both internal discussions, activities in support of CopHub.AC
tasks and for external visibility, a few recommendations of future work and coordination can be
already extracted, namely:

Concrete/tangible topics for discussion and objectives of the work: Defining concrete topics/questions
and objectives for the work of the TWGs is very helpful as the members of the group get a better idea
of what to expect from their engagement. It also helps them make connections with their ongoing
activities in their organisations and projects. This became evident during the discussions on Taxonomy.
Similarly, a thematic focus on relevant policies such as the European Green Deal (see Fig. 3), the EU
Biodiversity Strategy 2030 or the LULUCF regulation is a promising example of how the TWGs would
allow for concrete actions, publications and proposals for upcoming calls.

On-demand consultation: In line with the CopHub.AC Innovation pipeline approach which includes the
role of the TWGs as a facilitator between the research community and other Copernicus stakeholders,
and an effective element of the Copernicus user uptake, the TWGs should become more operational
in being forwarded concrete requests for information. This request mechanism has already been
developed through the Innovation pipeline approach, but would need to be further consolidated in
practice.

Reward system: It is important to think about different options to reward the participation of the
members of the TWGs. This could be through special acknowledgement/mention on the website of
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the project, a publication or any other action that helps to enhance their academic and professional
profile. This has been done for the results of EARSC’s EU taxonomy?!. Members of the TWGs are
experts in their field and they need incentives for participating in this type of work, especially as this
is mainly conducted online.

External visibility: In line with the reward system, making the TWG work and outputs visible to other
Copernicus stakeholder, particularly potential users in the private and public sector, is crucial to
ensure the engagement of the participants (see reward system) and to ensure the recognition of the
TWG efforts in the Copernicus ecosystem in general, and the user uptake scenarios in particular. Both
the web page as well as dedicated publications as results of the TWG work are relevant material to
enhance visibility.

Participation of external experts: the exchange with experts that do not belong to the Copernicus
Academy nor to an academic or research organisation is an added value to foster discussions beyond
the academic discourse. This includes experts from Copernicus Entrusted Entities, but also of other
interest groups such as EARSC, as has been shown in the course of the taxonomy sessions.

Develop working groups beyond the thematic focus of the core services: during the lifetime of the
project the thematic focus of the Working Groups was limited to the Copernicus core services.
Nevertheless, a number of Copernicus Academy members expressed their interest in establishing
Thematic Working groups beyond these thematic areas, e.g. on Copernicus and Education. Big Data.
These ideas should be taken up and promoted to expand the activities of the TWGs.

Women in Copernicus
Gender inequality is an issue of societal concern. Achieving gender equality is implement in global
strategies, such the Sustainable Development Goals (SDG)??, but also more specifically on European

level, in the European Equality Strategy 2020-2015%.

Within the Copernicus ecosystem the short-term project Women in Copernicus has been started with

support of CoRdiNet and CopHub.AC to shed light into the gender subject from the point of view of
women active in Copernicus. Findings show that gender-imbalance and gender-bias are the main
barriers in the career path of women in the Copernicus ecosystem?*. Taking this result and the great
interest in this project at the General Assembly of the Copernicus networks 2020% into account and
following remarks of participants on a presentation and networking table about Women in Copernicus
we suggest to:

Zhttps://earsc-
portal.eu/display/EOwiki/EO+Taxonomy?preview=/78221915/83820691/Del%204.3.%20Assessment%200f%2
OCopernicus%20Uptake_v1.0%20(Extended%20version).pdf

22 https://sdgs.un.org/goals/goal5
Bhttps://ec.europa.eu/info/policies/justice-and-fundamental-rights/gender-equality/gender-equality-
strategy_en

24 https://womenincopernicus.eu/survey2020/Global_Report.pdf

25 https://www.copernicus.eu/en/events/events/online-general-assembly-copernicus-networks
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e Enshrine the topic of gender equality, the initiative Women in Copernicus and related
activities as integral part in the scope and activities of the Copernicus networks.

On political level, this would bring the Copernicus networks in line with EU-wide policy activities, such
as the European Institute for Gender Equality (EIGA)?® and other initiatives in the Space sector, such
as “Space Girls Space Women”?” founded by the European Space Agency (ESA) or “Space4Women”?®

initialized by the United Nations Office for Outer Space Affairs (UNOQOSA).

As the majority of women in the Copernicus ecosystem (>75%) are involved either in the downstream
service or user uptake, using Copernicus data and products?, taking care of women’s motivations and
their working conditions is also an investment in the future of Copernicus, especially Copernicus user
uptake, potentially boosting:

an increase of the use and improved usability of Copernicus data and services
improving and extend users contacts
enabling more efficient working boosting innovation and subsequently economic progress

attracting more girls and women to the Copernicus field

As concrete implementation activities we suggest to
1) sustain, promote and support the open Women in Copernicus network and related activities
within and with help of existing tools of the Copernicus Academy and Copernicus Relays
2) open tenders for gender-related topics and gendered viewpoints in the fields of research,
support action and skills sector to better assess the situation of women in the Copernicus
ecosystem and find solutions for reducing gender-imbalance and gender-bias.

Partnership award

Spearheaded by EARSC, the partnership competition was launched as one of the elements to animate
the Copernicus Academy network. The award’s objective is to recognise and reward outstanding
collaboration in public-private partnerships for the Copernicus user-uptake. Specifically, Academia
and Companies (in partnership) are encouraged to submit a proposal for cooperation or present an
already established collaboration achievement “from Research to Market”.

To energize the user uptake, a competitive stimulation targets the selection of the best partnership
between inventors and adopters. It rewards the best collaboration, recognizing organizations cutting
edge achievements in pilot EO activities. The award provides a mechanism to appreciate excellence,

26 https://eige.europa.eu/

27 http://www.spacewomen.org/

28 https://spacedwomen.unoosa.org/

29 https://womenincopernicus.eu/survey2020/Global_Report.pdf
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value creation, sustainability but also exemplary communication of results and engagement and is
embedded under the EARSC Awards schema.

Initiated in 2019 using the slogan ‘from Research & Development to Innovation & Market’ the award
inspired entries from partnerships to support academic actors in moving their research output closer
to the market through industry linkages — specifically with SMEs — to improve uptake of invention.
During the 2020 edition, the Award was announced to reward the partnership ‘from Research to
Market’, therefore making a stronger case towards the user uptake by building bilateral industry-
academic linkages.

The criteria, based on which a jury selects the best entries, are (1) quality of the partnerships; (2) value
creation (business growth, new markets, export opportunities): (3) sound sustainability plan; (4)
internal procedures of engagement; (5) outreach & marketing.

The competition has been well received by stakeholders as motivating industrial and academic
institutions to improve their collaboration. Stimulating Academia and companies to join forces with
the aim to enhance the impact of the research conducted and submit a proposal for collaboration
achievement, is a very timely initiative. Collaboration with industry is critical for academia to bring
scientific knowledge to good use, while companies need collaboration for innovating their product &
services delivery. Due to the Covid-19 pandemic, EARSC had to cancel the Awards ceremony in June
2020. A celebration ceremony will be held in June 2021 as this new award is now part of the EARSC
Awards and is highly recommended as one of the sustainability elements of the Copernicus Academy.

EARSC & CopHub.AC

Partnership Award

“From Research to Market”

Deadline entries

30th April 2020

@pHub AC EARSC
*+

Figure 10. Call for partnership award 2020
More info: Del 6.2

Catalogue of Copernicus training elements and success stories

The catalogue of Copernicus training elements and success stories is a structured collection of
resources that will offer its users the opportunity to access more than 1,000 training materials and
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success stories specifically developed for the Copernicus programmes, its sentinel missions and six
services.

Selection process of training elements and success stories. The identification and ultimate selection
of the training elements and success stories was a lengthy process that required several iterations.
Resource providers. The resources included in the catalogue come from a large number of providers
specialised in the design and delivery of training materials and success stories on Copernicus.
Additionally, some resources provided by public contributors were also included in the catalogue. This
approach allowed to extend the number of languages covered in the catalogue as well as provide
training on specific topics such as flood monitoring, sea navigation, etc.

Classification of resources. The training elements and success stories are organised in a manner that
provides the users easy access to the different elements of the Copernicus programme which they are
interested in. The structured catalogue of Copernicus training elements and success stories (Fig. 11) is
a tool that allows straightforward access to thousands of training resources such as MOOCs, webinars,
presentations, publications, videos, and demonstrations.

Recommendations: we strongly recommend to link this catalog of training elements with the training
material and courses developed in EO4GEO. While the outcome this project has a main focus on the
EO / Copernicus Academy community, there are synergies to be drawn between all skills- and training-
related activities around the emerging EO*GI sector.

{C)pHUb AC Vision  Explore Survey Oufreach  Announcements  Contact

CopHub.AC Resource Catalogue

This catalogue of resource:
exhaustive) collection of on
and delivery of training materials and

s Copenics ories and training elements in a structured and selectable way. This structured (but by no means.

00d practice examples, etc. from a variety of sources and providers specialised in the design

Figure 11. Resources catalogue applying a selection filter (left)
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Copernicus Academy Label

The need for the introduction of a quality label for Copernicus Academy courses has been evaluated
and suggestions are proposed for its implementation. The Copernicus Academy Label (CAL) entails
quality criteria and quality evaluation routines and provides the following benefits for the Copernicus

ecosystem.
e To ensure a uniform and high-quality standard of Copernicus-related courses and educational
material

To provide incentives to learners choosing among competing alternatives
To stimulate further promotion of certified courses within education institutions

e To develop awareness of the ecosystem around Copernicus (i.e. the Academy and the related
Copernicus User Uptake components, such as the Copernicus Relays, Hackathons, Incubators
/ Accelerators, etc.)

e To guarantee that people attending Copernicus related training courses receive the necessary
content and quality that matches declared learning objectives

e To ease and ensure future comparability of learning objectives and acquired skills for possible
consideration in training certificates and academic credit exchange systems (such as ECTS).

To assist in this aim, some general guidelines and rules have been developed to support the endeavor
towards a certification process of training elements related to Copernicus. Key considerations are
provided in the following to proceed, in a mid-term perspective, toward a consolidated, shared vision
and definition of the CAL in relation to existing frameworks of training courses and educational
material (such as EO4GEO training courses and curricula). They refer to four main aspects:

Type of training elements suitable for certification
Requirements for the acquisition of the label
Copernicus Academy label approval and revision process

AWDNR

Governance of the Copernicus Academy label

Type of training elements suitable for certification. The CAL should be applicable to (1) Training
courses within and/or outside the current European Qualification Framework (EQF); (2)
Vocational/academic training modules developed on different elements of the Copernicus
programme; (3) Training elements already certified under other initiatives which comply with the
standards developed for the CAL.

Requirements for the acquisition of the label. Depending on the education/training objectives
and audience background, specific requirements should be guaranteed by the developers of the
courses in order to brand them as “CAL” (-approved) material.

Quality requirements:

a) Correspondence of course content in relation with courses’ learning objectives and audience

background (e.g., match with EO*GI BoK and CD-Tool from EO4GEQ)

b) Teachers’ expertise in terms of research, teaching and hands-on experience in specific field

(standard evaluation criteria, like peer reviewed publications, academic title, etc.)

c) Available and appropriate instruments and lab facilities
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d) Experience in the organization of similar courses/training elements

Relevance to the Copernicus programme:

e) Use of Copernicus data and/or information products/layers

f)  Themes relevant to Copernicus thematic areas and established services focus in user uptake

g) Link to Copernicus start-up programmes (Hackathons, Accelerators, Incubators)

h) Contents focusing on applications to solve societal challenges (SDGs, Green Deal, UN
conventions, and other international policy frameworks by using geospatial data and
information)

i) Novel algorithms, methods and tools for improving and automating workflows from
Copernicus data to information

j) Interdisciplinary and intersectoral thematic content

k) Courses developed being free and under an open science premise

Copernicus Academy Label approval and revision process. The label certification process should be
straight-forward and easy to obtain. This would help maintain learning standards for users of the
training materials without adding a complex and lengthy process (such as national or European
accreditation processes) for the organisations producing the courses. If the process becomes too
complicated and time consuming this could hinder the uptake of Copernicus data by new users.

The specific requirements should be community-agreed, transparent and reachable by the average
training provider.

Governance of the Copernicus Academy Label. In order to guarantee continuity and uniformity
of the decision process, a CAL quality control committee, composed by well recognized experts, is
proposed. Committee members may be composed by:

® Representatives from Copernicus Academy Network, potential recruited from related

initiatives such as CopHub.AC, CoRdiNet, EO4GEO.

® Associations of the academic sector (such as GISIG, EARSel, ...) and non-academic sector (such
as EARSC)

International organisations (OGC, ESA, ISDE, UNOOSA, etc.)
DG DEFIS
Copernicus Support Office (CSO)

The CAL Committee will eventually check or review the proposed courses using a predefined
assessment grid that will assure their correspondence to the quality and relevance requirements
stated before. After approval, the courses will undergo a standardized and continuous review to
ensure long-term sustainability of the labelling.

Open issues. As part of the different consultations with project partners and other stakeholders,
the following topics were identified as areas that require additional discussions and clarifications.

e Quality standards supporting the label — The quality standards used for evaluating the training
measures should be agreed by relevant stakeholders. They should be transparent and easy to
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reach by training providers. The Body of Knowledge developed under the EO4GEO project
could be used to cross-validation of concepts.
® Labeling revision and course evaluation questionnaire — Regarding the labeling confirmation
one important element of evaluation should be a standard satisfaction questionnaire
proposed to the course attendants referring to the main quality and Copernicus relevance
requirements indicated for the first assignation of the label.
e Beneficiary of the label — The final beneficiary of the label should be the course program itself
(not just specific training materials or just the provider of the course)
® Experts governing the label — Members of the governing body should be well recognized
experts in EO research and teaching at the highest levels. Experts of the EO related market
could be also included in particular for vocational courses evaluation. Similarly one expert in
courses organization could be involved to evaluate the efficiency (recruitment, logistic,
economic sustainability, etc.) of courses proposed for labelling.
® Survey— As part of the process of investigating whether a Copernicus Academy label is actually
necessary a broad survey using the above mentioned standard satisfaction questionnaire
could be proposed to the organizers of courses who could be interested to obtain the label.
e Sustainability — Links to the overall issue of sustainability should be regarded as part of that
discussion. These are some relevant questions to be considered:
o When a course gets certified, how is this presented to the world?
o How is a course presented as Copernicus Academy labelled?
e Branding of the label — It would be valuable to have a set of visual elements that should be
used (standards after certification) to show that this course is Copernicus Academy labelled.
For example, a digital stamp, a visual element to add in the opening presentation of the day
or the covers of the course presentations. This would help:
o To enhance Copernicus Academy identity and branding and raise awareness on the
work done under the Cop Academy
o To cultivate accreditation for these courses that can increase the attraction of both
potential organisers and participants

General Assembly of the Copernicus Academy & Relays

The General Assembly (GA) of the Copernicus Networks is an annual milestone for the Academy and
the Relays and one of the most important occasions to animate the network members. Even though
the 2020 GA had to be conducted as a virtual event, there is no doubt that (a) the network members
are eager to exchange, (b) the Commission views the GA as platform to inform and be informed, (c)
the raising number of participants from all different sectors show the appreciation of the networks’
role in the Copernicus ecosystem. The simple fact is that the Networks need this annual event to show
strength, demonstrate impact and motivate engagement. From a 2020 pandemic times perspective,
the high number of registered participants (close to 200) may not be matched at a physical GA in
future. But due to the global spread of the Academy members, a hybrid version of the GA should be
considered for (normal) coming years.

Recognising the feedback at the GA in 2019, the event stimulates discussions about the future
orientation of the Copernicus Academy. A workshop co-moderated by Dimitris Papadakis (Evenflow)

821952 | CopHub.AC 30



COPERNICUS ACADEMY HUB FOR KNOWLEDGE, INNOVATION AND DATE: 30 Nov 2020
CopHus.AC OUTREACH Issue: 1.0

and Christoph Schréder (University of Malaga) provided contributions by Academy members on the
objectives and outcomes of CopHub.AC which can be broadly summarized as

e The Copernicus Academy is expected to provide a structure to exchange best practices,
network and better understand the shared capacity of Copernicus related research in Europe
and beyond. This includes best practices of user uptake, impact of research and innovation
triggered by Academy members and the provision of training materials and offers, as well as
dedicated staff exchange.

e To improve the current Copernicus Academy structure, members expect the Academy to
become more operational with a few, but effective services to connect scientists (e.g. TWG),
establish a specific exchange programme and support user uptake. As a large community of
people involved in Copernicus, their specific issue and ways how they cooperate for
Copernicus user uptake should be tackled. Furthermore, the Copernicus Academy should be
a go-to source of information on technological trends and evolving technologies where the
Thematic working groups should have a flexible and reactive structure that, among other
things, supports the development of the Copernicus services.

The networks of the Academy and the Relays: both have a specific role in the Copernicus ecosystem
and need to condition their internal structure to make their impact felt. There were two projects
responding in a complementary manner to the H2020 call for Copernicus Hubs, CopHub.AC and
CoRdiNet, not by coincidence, but by purpose. Each of the networks has its own constituency and
organisational requirements, which need to be addressed by relevant measures - those were the main
coordination and support elements during the implementation (see the joint brochure ‘Copernicus
ROCKS’). But more importantly, the two projects closely cooperated and jointly coordinated activities
(even in joint work packages) to demonstrate valuable synergies. A vivid proof of impact created by
collaboration was the Joint Final Dissemination Event A hitchhiker’s guide to digitalization in Europe —
the detour through space on November 5th, 2020.

In summary, the annual GA should be organized as a platform for exchange between Commission,
CSO, Entrusted Entities, Academy and Relays. Interactive elements need to provide as much open
space as possible for sharing experiences and ideas between the different actors.

More info: Del 6.1

Recommendations for sustaining the Copernicus Academy (incl.
prioritisation of actions)

The Academy and the Relays are the eyes and ears of Copernicus in the Regions.
Julien Turpin, DG DEFIS

“The formidable network of the Academy not only represents the scientific excellence which led to the
development, operationalisation and evolution of Copernicus, but plays an essential role in awareness,
acceptance and adoption at the local level. What the ‘eyes & ears’ see or hear in their specific context
can be of importance for the regional, national and EU policy level. To ascertain the flow of information
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between these scales - bottom-up and top-down - an effective coordination mechanism is helpful. But
not only the vertical flow, also the horizontal one between the Academy members is an important
vehicle for research & development cooperation between regions and a prerequisite for innovation.”

At present, the monthly teleconferences organised by the CSO are the only element facilitating the
information between the Academy members - new members can present themselves, existing
members present specific achievements, entrusted entities inform about new developments of the
core services, and the Commission provides updates about the coordination on the policy level. This
is valuable but it does not always match the dynamic and pressing issues of the living network.

A specific Copernicus Academy Secretariat (whether physically implemented, or realised by
shifting responsibilities of members) may provide additional and complementary support to the task
of the CSO as an interlocutor between the Academy Network, the CSO and DG DEFIS. The team of the
proposed secretariat requires profound knowledge of Copernicus related research and is best
composed of experts selected by the Academy members. It is assumed that a secretariat will improve
the coherence and reactiveness of the Academy Network. The relevant function required for an
effective and efficient secretariat comprise:

e the coordination of network activities: Copernicus academy label approval process,
coordination and ascertaining the update and maintenance of a.o. the Knowledge Landscape,
the Innovation Monitor, Training catalogue, moderation of the Thematic Working Groups.

e overseeing the selection process for the Copernicus Champion Award in close cooperation
with EARSC

® support to and sharing of CSO tasks such as organisation and implementation of monthly
teleconferences, event planning

e receive and act on requests for expertise/advice by coordinating the response from the
network members.

Requirements for implementation
e terms of reference for the secretariat need to be specified considering the terms for the future
CSO framework contract;
® an appropriate operational budget for the secretariat should be made available (directly or as
an addendum to the CSO framework contract).

In the course of CopHub.AC the consortium has tested and validated elements which are considered
important to ascertain the functionality of the network, attract attention to the knowledge and
excellence of its members, and facilitate the process from invention to innovation. In view of the
evolution of the Copernicus Academy network and its sustainability the following sequence for
implementation is recommended:

Priority 1
- Gateway & member database
Some of the suggested components of the Gateway have already been implemented by DG
DEFIS through CSO. It is recommended to finalize the process complemented by the database
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containing the detailed information about the Academy members. The functional database is
a prerequisite for other innovation elements.

Knowledge Landscape

As the most attractive way to explore the Academy network, the Knowledge Landscape is built
on the information provided by new members joining through the gateway. An update of the
information should be considered in the form of a survey in regular intervals.

Priority 2

Academy secretariat & Coordination of Thematic Working Groups

The Academy secretariat complements the tasks of the CSO. Responding to requests for
expertise from the Academy network (e.g. how Copernicus can contribute to the
implementation of the Green Deal?) and many other communication tasks (e.g. ‘the phone
number of the Academy’) require relevant scientific knowledge. Generally this cannot be
expected to be provided by the members of the CSO. Coordinating the Thematic Working
Groups is best carried out by selected Academy members. ToRs for the secretariat staff (2-3
members) could also cover a.o. contributions to the organisation of the GA, co-organisation
of the annual Partnership Award, and evaluation of surveys

Innovation Monitor

The monitor could be a central element for monitoring the impact of Copernicus data &
information for the innovation process. A close integration into the other instruments related
to user uptake and market surveys should be ascertained.

Implementation options

Based on experience from the past years and recognizing the present contractual arrangements

between DG DEFIS and CSO, the following options for the implementation of innovative elements are

suggested:

Implementation as add-on to CSO FWC
to cover the up-grade and operations of the gateway and the related database
Implementation as singular service contracts
to cover:
- the secretariat: support/complement CSO , the telephone number of the
Academy, coordination of TWG, support to Partnership Award, etc.
- the innovation monitor integrated into a ‘Copernicus Observatory’: update
with annual/biannual survey
- the full operationalisation of the Citizen APP
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