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Rationale (brief, selected description from DoA) 
 

Complementing the investigation of “research-related activities” in the Knowledge Landscape, the 

Copernicus Innovation Monitor will shed light onto the innovation aspects supported by the 

Copernicus Academies ecosystem. We will implement a dashboard visualising the innovation 

dimension of the knowledge landscape in a dynamic and easily understandable way, highlighting the 

specific innovation aspects (and potentials) of the dynamic knowledge landscape linked to the EU 

Innovation Scoreboard.  
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Executive summary 

 

The Innovation Monitor, implemented as a prototype of a dashboard interface, represents the 

innovation capacities of Copernicus Academy members in a quantified way. 

Innovation, referring to the process of transforming invention (usually emerging from scientific 

research) into market-ready products and services, is a key driver of technological and socio-

economic development. For the Copernicus community and specifically the Copernicus Academy 

bridging the gap between academia and industry is essential to facilitate cooperation between these 

different stakeholders and foster user uptake. Representing the innovation capacities within the 

network can be seen as an important tool to enhance communication and is one suggested key 

technical element of Virtual Copernicus Knowledge & Innovation Hubs. 

For a comparable assessment of this innovation process from academia to businesses, a composite 

indicator-based approach resulting in one Innovation score is chosen. Taking the analysis framework 

of the European Innovation Scoreboard, the Regional Innovation Scoreboard, the EO Maturity 

Indicators and the specificity for the Copernicus community into account, 19 relevant indicators are 

identified, grouped in four dimensions, each representing a different aspect of innovation emanating 

from the Copernicus Academy network:  

  Education in the EO*GI sector: indicates efforts towards increasing EO-awareness in  

 educational offers, including life-long learning; 

Excellence of research system in the EO*GI sector: represents the collaborative character 

 of institutions and their scientific output; 

Linkages & Partnerships in the EO*GI sector: reflects established cooperation with different

 stakeholders; 

Copernicus-related activities: reflects the participation in Copernicus events and networks, 

 use of Copernicus data, development of related training material and involvement in   

 Copernicus services delivery/evolution. 

In addition to the Innovation score, Quality labels in each of these innovation dimensions based on a 

quality rating score emphasize the relative innovation strengths of each member, taking the diversity 

of the Copernicus Academy network into account. 

The prototype version of the Innovation monitor is implemented with data from the Copernicus 

Academy member´s survey 2020, specifically designed and launched for this purpose. Visualization 

of results of the 31 questions answered by 58 Copernicus members are integrated in the CopHub.AC 

website: www.cophub-ac.eu/innovation-monitor. 

In order to meet the requirement of monitoring the development of innovation capacity within the 

Copernicus Academy network, a comparison of preferably 3 years is needed and thus it is 

recommended to include the specifically designed survey as an integral part of the mandatory yearly 

Academy member’s survey. 

http://www.cophub-ac.eu/innovation-monitor/
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Aims & scope of CopHub.AC 
 

The Horizon 2020 Coordination and Support Action aims to establish a long-term Copernicus hub to 

consolidate and sustain the Copernicus Academy as a knowledge and innovation platform. To fulfil 

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. 

 

 

Monitoring Innovation 
 

Innovation 
 

Innovation can be defined and consequently also measured in various ways, but it always involves 

the “use of new ideas, products or methods, where they have not been used before”1 . More 

specifically it has been defined by Eurostat2, the statistical office of the European Union (EU) as:  
 

New or improved product or process (or combination thereof) that differs significantly from 

the unit’s previous products or processes and that has been made available to potential users 

(product) or brought into use by the unit (process) 
 

Innovation is a key driver of technological and socio-economic development and monitoring 

innovation can provide useful insights for the capacity existing or emerging in a country, a region, a 

cluster of institutions, or single organisations even. Such information can support policy makers to 

better facilitate the commercialisation and servicing of novel products by aspiring innovators who 

seek opportunities to exploit their inventions.  

 

 

Existing Innovation Monitors 

 

A number of EU funded initiatives currently exist which aim at monitoring innovation performance 

across Europe. They provide information and (usually annual) insights related to innovation 

assessment and performance of EU countries at national and regional level. Examples of such 

scoreboards and monitors are provided below. Most scoreboards aim to provide a comparison of 

innovation capacity based on a variety of standardized indicators to reflect the relative strengths and 

weaknesses, and thus monitor and assess performance and progress. These tools support policy 

                                                           
1 Glossary eurostat: https://ec.europa.eu/eurostat/statistics-explained/index.php/Glossary:Innovation 
2 OECD/Eurostat Oslo Manual 2018: Guidelines for collecting, reporting and using data on innovation, 4th 

edition: https://ec.europa.eu/eurostat/ramon/statmanuals/files/Oslo_manual_2018_en.pdf 
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makers to monitor and adjust their strategies for supporting innovation at national and regional 

levels. They usually operate across sectors and at a fairly broad scale.   

European Innovation Scoreboard  

The annual European Innovation Scoreboard (EIS) 3  provides a comparative assessment of research 

and innovation performance in EU countries, other European countries, and regional neighbours. It 

allows policy-makers to assess relative strengths and weaknesses of national research and 

innovation systems, track progress, and identify priority areas to boost innovation performance.  

There are two main formats of the EIS that provide all countries’ profiles: (i) a report document in 

*.pdf form available for download4 and (ii) an interactive online platform5 which displays country’s 

profiles and allows for custom comparisons of performance scores, compare relative strengths, 

weaknesses and trends, and test correlations between indicators. The frequency of updates is 

annual. 

Regional Innovation Scoreboard  

The regional innovation scoreboard (RIS) 6  is a regional extension of the European innovation 

scoreboard, assessing the innovation performance of European regions on a limited number of 

indicators. It provides a more detailed breakdown of performance groups with contextual data that 

can be used to analyse and compare structural economic, business and socio-demographic structure 

differences between regions. Compared to the EIS, the RIS has a stronger focus on the performance 

of small and medium-sized enterprises (SMEs). 

Also for RIS, there are two formats that provide information at regional level: (i) a report document 

in *.pdf form available for download7 and (ii) an interactive online platform8 which displays similar 

information as the EIS, but on regional level. The frequency of updates is annual as well. 

Regional Innovation Monitor Plus 

In the context of the growth and investment package set out in the Investment Plan9 of the 

European Commission (EC), the Regional Innovation Monitor Plus (RIM Plus) 10 provides a platform 

for sharing knowledge and know-how on major innovation and industrial policy trends in the EU 

regions. Information and analysis of policy documents, governance structures, and existing 

innovation policy measures is gathered at Nomenclature of Territorial Units for Statistics (NUTS) 1 

                                                           
3 https://ec.europa.eu/growth/industry/policy/innovation/scoreboards_en 
4 https://ec.europa.eu/docsroom/documents/42981 
5 https://interactivetool.eu/EIS/index.html 
6 https://ec.europa.eu/growth/industry/policy/innovation/regional_en 
7 https://ec.europa.eu/growth/sites/growth/files/ris2019.pdf 
8 https://interactivetool.eu/RIS/index.html 
9https://ec.europa.eu/commission/strategy/priorities-2019-2024/jobs-growth-and-

investment/investment-plan-europe_en 
10https://ec.europa.eu/growth/tools-databases/regional-innovation-monitor/content/regional-innovation-

monitor-rim-plus 

https://interactivetool.eu/EIS/index.html
https://ec.europa.eu/growth/industry/innovation/facts-figures/scoreboards_en
https://ec.europa.eu/growth/industry/innovation/facts-figures/scoreboards_en
https://interactivetool.eu/RIS/index.html
https://interactivetool.eu/RIS/index.html
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and 2 levels. NUTS is a geographical nomenclature subdividing the economic territory of the EU into 

regions at three different levels for statistical purpose11, but also closely related to the EU's 

investment policy12.  Where relevant, information of RIM is provided on innovation policy initiatives 

at sub-regional level and on inter- and/or intra-regional cooperation. RIM Plus regional profiles will 

continue to be updated with an increased focus on Regional Smart Specialisation Strategies13. 

 

RIM Plus provides information through a basic online platform14 displaying general collected 

information of  NUTS regions about the socio-economic profile, R&D&I, governance, policy, activities 

linked with advanced manufacturing and results of RIS. As this innovation monitor does not directly 

work with standardized indicators, it rather be seen as a data repository providing a valuable 

resource of information and is thus included.  

Earth Observation Maturity Indicators 

The Earth Observation Maturity Indicators (EOMI) 15 methodology was developed for the assessment 

and monitoring of EO activities in a given country and their evolution over time. It is a robust tool 

that empowers these actors to design, develop and exploit EO activities on the basis of a solid 

understanding of current strengths, weaknesses and gaps. A  good level of “knowing thyself” around 

EO activities requires a solid understanding of a) how advanced the stakeholder ecosystem is, b) how 

well developed is the enabling infrastructure, c) how widespread is the level of uptake across 

different domains, d) how well established are partnerships with other actors, and, finally, e) how 

well structured is the innovation environment. These are precisely the pillars including a wide range 

of indicators assessed by the EO Maturity Indicators Methodology. Its application yields a powerful 

visualisation (maturity cards) that can help EO actors understand their countries’ capacities and act 

towards their enhancement. The frequency of updates is annual project-supported at present but 

gaining scope at international fora such as GEO, the group of Earth Observations. Although the EO 

Maturity Indicators Methodology has so far not been utilized in an operational sense, it has been 

successfully implemented through projects targeting specific regions; Europe, BAMENA (Balkans, 

Middle East and North Africa) or country specific interest such as the Philippines and Bangladesh). 

Thus it provides a potential valuable resource for the implementation of the Innovation Monitor for 

the Copernicus Academy. 

 

Innovation within the Copernicus ecosystem  
 

Copernicus initiatives  
 

Within the Copernicus ecosystem, innovation has at least two aspects to consider, (1) the process of 

transforming invention from academic research into market-ready information products, and (2) the 

                                                           
11 https://ec.europa.eu/eurostat/web/nuts/background 
12 https://ec.europa.eu/regional_policy/en/policy/what/investment-policy/ 
13 https://cor.europa.eu/en/news/Pages/smart-specialisation-strategies.aspx 
14 https://ec.europa.eu/growth/tools-databases/regional-innovation-monitor/ 
15e-shape: https://e-shape.eu/index.php/resources 

https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:European_Union_(EU)
https://ec.europa.eu/growth/tools-databases/regional-innovation-monitor/
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uptake of these products by user organisations (public authorities, etc.) in order to establish and 

sustain a service. The maturity level of Copernicus User Uptake is monitored against a benchmark in 

an evaluation framework implemented in 2016, which contains regular studies and interviews with 

member states16.  While academic and research institutes dedicate resources to the development of 

new technologies and inventions, in reality, they often lack the time, knowledge, skill or capacities to 

support market entry.  

 

To support innovation in Europe, the Copernicus Start-up programme was initiated to 

“stimulate and support start-ups to use data and information delivered by Copernicus for the 

development of innovative solutions and business concepts”17 and is based on 4 pillars: 

 

1. Copernicus Hackathons18: stimulating the use of Copernicus data among students 

2. Copernicus Masters19: fostering new business concepts 

3. Copernicus Accelerator20: providing mentorship and coaching for innovators and start-ups 

4. Copernicus Incubation Program21: providing financial support for start-ups 

 

 

Copernicus Academy Members: Innovation Capacities 

Bridging the gap between academia and industry is a key to innovation. As the Copernicus Academy 

is mainly composed of research institutions, delivering Copernicus-related research output, the 

readiness and innovation level of services and the innovation capacity of an organisation visible to 

stakeholders from industry and public authorities is essential to foster the uptake of innovative EO 

solutions of real-world problems.  

From the perspective of the Coordination & Support Action CopHub.AC, monitoring innovation 

evolves around monitoring the capacities of the Copernicus Academy members to ignite innovation 

driven by academic capacities and results. Innovation in this case is closely related to user uptake of 

the Copernicus program and aims to provide an index of the innovation-related competence at 

various levels of the Copernicus Academy members. Representing the innovation capacities within 

the network in a quantified way is one key technical element of Virtual Copernicus Hubs22, an idea 

and concept developed in CopHub.AC.  

 

 

                                                           
16 European Commission (2016): Copernicus User Uptake. Engaging with public authorities, the private sector 
and civil society (compiled and written by SpaceTec Partners and others). doi:10.2873/927715 
17 https://www.copernicus.eu/en/news/news/observer-copernicus-start-programme-supporting-innovation-

europe-whats-new 
18 https://hackathons.copernicus.eu/ 
19 https://copernicus-masters.com/ 
20 https://accelerator.copernicus.eu/ 
21 https://copernicus-incubation.eu/ 
22 Riedler B., Lang S., Zeitl P., Miguel-Lago M., Schröder C., Politi-Stergiou N., Kerschbaumer M., Tramutoli V., 

Tzouvaras M., 2020, Copernicus Knowledge and Innovation Hubs, Int. Arch. Photogramm. Remote Sens. Spatial 
Inf. Sci., XLIII-B5-2020, 35–42, 2020, doi.org/10.5194/isprs-archives-XLIII-B5-2020-35-2020 

https://www.int-arch-photogramm-remote-sens-spatial-inf-sci.net/XLIII-B5-2020/35/2020/
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Indicator framework: Copernicus Innovation Monitor 

Taking the analysis framework of the European Innovation Scoreboard, the Regional Innovation 

Scoreboard and the EO Maturity Indicators into account (see section on existing innovation 

monitors), indicators were selected for the Copernicus Innovation Monitor, which are conceptually 

related. As the indicators addressing the Copernicus Academy network need to be measured on a 

different level (organisations instead of countries or regions) they are modified according to these 

needs. Taking the specificity of the Copernicus Academy into account, the indicator set is expanded 

(meaning that more indicators reflecting the research and educational background of members) and 

complemented by indicators of specific interest for the Copernicus community (such as indicators 

for Copernicus related activities). In total four (4) dimensions, each representing a different aspect of 

innovation of the Copernicus Academy, are identified (Fig.1): 

 

1. Education in the EO*GI sector: indicates efforts towards increasing EO-awareness in 

educational offers, including life-long learning 

2. Excellence of research system in the EO*GI sector: represents the collaborative character of 

institution and scientific output 

3. Linkages & Partnerships in the EO*GI sector: reflects established cooperation with different 

stakeholders 

4. Copernicus-related activities: reflects participation in Copernicus events & networks, use of 

Copernicus data, development of training material and involvement in Copernicus services 

 

 
Figure 1: Dimensions and related Indicators of the Copernicus Academy Innovation Monitor 
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In total 19 relevant indicators, grouped by these 4 dimensions, are described in detail in Table 1.  

 

Table 1: Details of indicators of the Copernicus Academy innovation Monitor 

 

Indicator Explanation 

EDUCATION in the EO*GI sector 

1 EO*GI related educational programmes Measures the supply of advanced skills in the EO*GI related academic field, 
high-skilled graduates can be seen as potential researchers and innovators 

2  EO*GI related trainings Measures the commitment to disseminate EO*GI related knowledge, skills 
and competences resulting in qualified users and analysts 

3 Proportion of international 
students/participants 

Measures the mobility of students/participants as an effective way of 
diffusing knowledge, attracting high-skilled foreign students secures supply 
of researchers 

EXCELLENCE OF RESEARCH SYSTEM in the EO*GI sector 

4 Publications in peer reviewed journals Measures the academic output and excellence in the EO*GI field 

5 Internationality of scientific publications Measures the quality of scientific research as collaboration is assumed to 
increase scientific productivity and academic impact 

6 Public-private co-publications Measures public-private research linkages and active collaboration 
activities between academia, business public sector researchers resulting in 
academic publications  

7 Citations of peer-reviewed publications Measures scientific impact, excellence, acceptance and uptake in the 
research community 

8 EO*GI-related patents and design applications Measures the capacity to develop new products determining innovation 
and  competitive advantage 

9 External funding sources Measures the quality, diversity, versatility and importance of research foci 

 LINKAGES AND PARTNERSHIPS in the EO*GI sector 

10 EO*GI related projects Measures the ability to cooperate, transfer innovation and information 
between partners and generate new knowledge and advance the EO*GI 
sector  

11 H2020 Projects Measures the ability to conduct excellent science, remove barriers and 
foster cooperation to deliver innovation, especially tackling societal 
challenges  

12 Public-private co-operations Measures cooperation and the transfer of innovation between the public 
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and the private sector, expected to explicitly serve the short-term research 
needs of the business sector 

13 Participation in clusters and innovation hubs Measures the commitment to intensifying collaboration across regions and 
sectors and to pool resources of knowledge to work on joint strategies  

14 Spin-Offs Measures the ability to open the innovation system and systematically 
network with other actors  

COPERNICUS RELATED ACTIVITIES 

15 Copernicus-related tenders and operational 
services 

Measures the readiness and innovation level of services based on 
Copernicus data and products for operationally use and  service evolution, 
enabling the growth of downstream services  

16 Copernicus-related entrepreneurship activities Measures the ability to utilize Copernicus data and services commercially in 
market-ready products  

17 Copernicus context of publications Measures the integration of Copernicus data and services in scientific 
research and the commitment to diffuse Copernicus-related knowledge to 
the scholarly community 

18 Educational offers with Copernicus context Measures the ability and commitment to disseminate knowledge of 
Copernicus-related resources, fostering Copernicus user-uptake through 
training of qualified researchers, users and analysts 

19 Projects with Copernicus context Measures the ability and commitment to use Copernicus data and services 
in a research context, generating new, derived knowledge and products, 
potentially fostering innovation  

 
 

Copernicus Academy members survey: data source 

For assessing the innovation capacities of Copernicus Academy members within the EO*GI sector, 

underlying information from the members themselves is essential. One option to retrieve this 

information, widely used within the Copernicus networks, is the design and launch of a members’ 

survey. As the provided information of such a survey captures a single point in time, an annual 

relaunch is recommended. Only such (yearly) updated information will continuously enable the 

monitoring of the development of innovation capacities of each Copernicus Academy member and 

within the network as a whole.  

 

Survey design 
 

To gain member´s information about the 19 indicators (Tab. 1), in total 31 questions to the 

Copernicus academy members are defined (Tab.  2). Where details and figures were requested in the 

survey, the participants were asked to report on department level (institute, division, subunit,....) 

that is the actual Copernicus Academy member. As an example: number of EO-related projects 
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would refer to the [EO*GI] Department and not the number of (potentially) EO-related projects of 

the whole University.  

If not stated otherwise, members were asked to provide average quantities per year, taking into 

account the last 3 years (mean value). This 3-year moving average will show a representative picture 

of your innovation activities and smooth out short-term fluctuations [Example: number of graduates: 

45 (2017), 53 (2018), 57 (2019) => (45 + 53 + 57) / 3 = 52]. 

For most questions, answers are provided in 4 classes (class binning), allowing for an estimation of 

values and helping to avoid outliers or errors when entering precise numbers. The given quantisation 

levels are equal interval but apply logical class limits depending on the type of innovation activity. 

Only for questions where low numbers and small deviation across members is expected open fields 

are provided as answer options [Example: In how many clusters / innovation hubs related to the 

EO*GIS sector is your department involved in?]. 

Table 2: Questions of the Copernicus Academy members survey 

 

# Question Answer options 

EDUCATION in the EO*GI sector 

1.1 Which EO*GI-related educational programmes does your 
department 
offer ? (multiple choices possible) 

Postdoc, PhD, Master, 
Bachelor, None 

1.2 How many EO*GI-related programmes do you offer? # Postdoc, # PhD, # Master, 
# Bachelor 

1.3 How many Postdocs do you have? (if 1.1 Postdoc = YES) <5, 5-10- 10-20, >20 

1.4 How many PhDs candidates graduate per year? (if 1.1 PhD 
= YES) 

<5, 5-10- 10-20, >20 

1.5 How many Master candidates graduate per year? (if 1.1 
Master = YES) 

<10, 10-30, 30-50, >50 

1.6 How many Bachelor candidates graduate per year? (if 1.1 
Bachelor = YES) 

<20, 20-60, 60-100, >100 

2.1 Which additional EO*GI-related trainings does your 
department offer? (multiple choices possible) 

Webinar, Workshop, Short 
intensive course / Summer 
School, MOOC, None 

2.2. How many additional EO*GIS related trainings do you 
offer per year? 

# Webinar, # Workshop, # 
Short intensive course / 
Summer School, MOOC, 
None 
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2.3 How many participants do you have? (if 2.1 Webinar = 
YES) 

<50, 50-100, 100-200, >200 

2.4 How many participants do you have? (if 2.1 Workshop = 
YES) 

<20, 20-60,60-100, >100 

2.5 How many participants do you have? (if 2.1 Short 
intensive program / Summer School = YES) 

<20, 20-60,60-100, >100 

2.6 How many participants do you have? (if 2.1 MOOC = YES) <200, 200-600, 600-1000, 
>1000 

3 How high is the proportion of international 
students/participants? 

<25%, 25-50%, 50-75%, 75-
100%, None 

EXCELLENCE OF RESEARCH SYSTEM in the EO*GI sector 

4 How many EO*GI-related publications does your 
department publish in peer-reviewed journals? 

<20, 20-60,60-100, >100, 
None 

5 How many of these publications include international 
authors/coauthors? 

<25%, 25-50%, 50-75%, 75-
100%, None 

6 How many of these publications are public-private co-
publications including authors/co-authors from the public 
sector (universities, research institutes, schools, public 
authorities, LRAs, governmental 
agencies) and private sector (private companies, SMEs, 
Start-ups, large companies, industry association)? 

<25%, 25-50%, 50-75%, 75-
100%, None 

7 How many citations do the peer-reviewed EO*GI related 
publications of your department reach? 

<100, 100-300, 300-500, 
>500, None 

8 How many external funding sources (including industrial 
research and various research programmes on national or 
international level) does your department have? 

<5, 5-10, 10-20, >20, None 

9 How many EO*GI-related patents / design applications did 
your department develop in total in the last 5 years? 

Open field 

LINKAGES AND PARTNERSHIPS in the EO*GI sector 

10 In how many projects in the EO*GI sector is your 
department involved? 

<5, 5-10, 10-20, >20, None 

11 How high is the proportion of H2020 projects? <25%, 25-50%, 50-75%, 75-
100%, None 

12 To which organisation type does your organisation belong 
to? 

University / Research 
Institute / School; Private 
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company / SME / Start-Up / 
Large Company / Industry 
association; Public authority 
/ LRA / Government agency; 
Other ( e.g. NGEO, 
Cluster,...) 

12.1 How many co-operations do you have with private 
companies / SMEs / 
Start-Ups / Large companies / Industry associations 
organizations?  (if 12.1 University / Research Institute / 
School OR  Public authority / LRA / Government agency  = 
YES) 

<5, 5-10, 10-20, >20, None 

12.2 How many co-operations do you have with Universities / 
Research institutes / Schools / Public authorities / Local-
Regional authorities / Government agencies? (if 12.1 
Private company / SME / Start-Up / Large Company / 
Industry association = YES) 

<5, 5-10, 10-20, >20, None 

13 In how many clusters / innovation hubs related to the 
EO*GIS sector is your department involved in? 

Open field 

14 How many Spin-offs did your department initialize in total 
in the last 5 years? 

Open field 

COPERNICUS RELATED ACTIVITIES 

15 In how many Copernicus-related tenders and operational 
service activities is your department involved? 

<5, 5-10, 10-20, >20, None 

16 In how many Copernicus-related entrepreneurship 
initiatives (e.g. Copernicus Incubator, Accelerator,....) does 
your department participate? 

Open field 

17 Which proportion of your educational offers has a 
Copernicus context (e.g. use of Copernicus data and 
services)? 

<25%, 25-50%, 50-75%, 75-
100%, None 

18 How many of these publications have a Copernicus 

context (e.g. use of 

Copernicus data and services, Copernicus service 

evolution, market 

uptake, skills development, ….)?* 

<25%, 25-50%, 50-75%, 75-

100%, None 

 

19 Which proportion of the projects has a Copernicus context 
(e.g. use of Copernicus data and services, Copernicus 
service evolution, market uptake, skills development, ….)? 
- 

 <25%, 25-50%, 50-75%, 75-
100%, None 
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CopHub.AC Copernicus members survey 2020 
 

The Copernicus members survey 2020 (www.cophub-ac.eu/survey) was developed in close 

cooperation with the Copernicus Support Office (CSO) and DG DEFIS (Luis Cuervo-Spottorno). The 

survey was presented to the Copernicus Academy network during the Academy telcon on 10 Sept 

2020 by CopHub.AC23 and launched by the CSO in October in the Copernicus Academy newsletter 

(Fig.2). 

 

 
Figure 2: Launch of Copernicus Academy members survey 2020 

 

 

The survey included two major parts (Fig.3):  
 

PART I: focusing on the expertise of members. This self-assessment of expertise in Copernicus 

service, Methodological competence, Application fields and Benefits of the Copernicus Academy is 

required input for the visualization approach of the Knowledge Landscape24 

PART II:  focusing on the innovation capacities of members. The answers of these questions as 

described above is required input for the visualization approach of the Innovation Monitor25, 

described in more detail in the following chapters.  

                                                           
23 https://files.azo-space.com/s/7YbdpXsjCfcoe5S#pdfviewer 
24 www.cophub-ac.eu/knowledge-landscape 
25 www.cophub-ac.eu/innovation-monitor 

http://www.cophub-ac.eu/survey/
https://files.azo-space.com/s/7YbdpXsjCfcoe5S#pdfviewer
http://www.cophub-ac.eu/knowledge-landscape/
http://www.cophub-ac.eu/innovation-monitor/
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Figure 3: CopHub.AC - Copernicus Academy members survey 2020 

 

The survey was implemented using LimeSurvey and embedded in the CopHub.AC website. The use 

of LimeSurvey enables the integration of the CopHub.AC Corporate Identity and all necessary 

question types, including dropdown menus, free text options, multiple choice questions, rating 

options and required relational causes (Fig.4).  
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Figure 4: CopHub.AC - Copernicus Academy members survey: Example of question types 

 

 

Innovation score: Assessing innovation 

For a comparable assessment of innovation among the Copernicus Academy members, the 

aggregation into one innovation score for each member in form of a composite indicator is chosen. 

Such composite indicators are recommended and widely used for the comparison of innovation 

performance (usually on country level) as they summarize, are easier to interpret then a set of single 

indicators and thus can easier support decision-making and enable better communication with non-

experts. For the building of the innovation score recommendations of the Organisation for Economic 

Co-operation and Development (OECD) on constructing composite indicators were considered26, and 

thus the following steps were conducted:  

Scoring scheme  

Answers in 4 categories 

The majority of the survey questions had four ordinal-scaled answer options. For example, the 

answer options to the question about the proportion of international students were <25%, 25-50%, 

50-75%, 75-100% and None. For other questions, these answer options depicted pre-set value 

ranges based on the expected data distribution (e.g. the number of EO*GI related publications in 

peer reviewed journals in the last three years: <20, 20-60, 60-100, >100, None). For all the questions 

that fit the schema of four answers with ascending value ranges, plus one None option, the answers 

were straightforwardly translated into 1,2,3 or 4 points (from smallest to largest value range), or 0 

points in case None was selected. 

Open answers - Rescaling 

For some questions, the members were requested to manually enter exact numbers, rather than 

choose from a predefined set of answer options (e.g. the number of spin-offs). This resulted in a 

much more extensive range of values than 0 to 4. In order to fit these answers into the 0-4 points 

scheme, the exact values were rescaled during the course of the data pre-processing phase. The 

rescaling was based on the respective data distribution; more specifically it was following natural 

gaps in the data, oriented on the Jenks-Caspall-algorithm27. Since the Innovation Monitor is a 

prototype version and the data set used covers only a subset of the Copernicus Academy members, 

this pragmatic approach of data rescaling was chosen for this part of the survey results. However, 

once a comprehensive data set covering all members should be available in the future, several 

statistical methods should be weighed against each other and a fully data-driven rescaling should be 

implemented.  

                                                           
26 OECD/JRS Handbook on Constructing Composite Indicators 2008: https://www.oecd.org/sdd/42495745.pdf 
27 Jenks und Fred C. Caspall: „Error on Choroplethic Maps. Definition, Measurement, Reduction“. In: Annals of 

the Association of American Geographers. Bd. 61, 1971, p. 217–244, doi:10.1111/j.1467-8306.1971.tb00779.x 

https://de.wikipedia.org/wiki/Digital_Object_Identifier
https://de.wikipedia.org/wiki/Digital_Object_Identifier
https://doi.org/10.1111/j.1467-8306.1971.tb00779.x
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Aggregation  

Composite sub-indicators 

Two of the indicators are in fact themselves composite indicators: The indicators EO*GI related 

educational programmes and EO*GI related training elements each consist of eight individual 

indicators. For each, a series of different educational programmes (Bachelor, Master, PhD, PostDoc) 

and training activities (Workshop, Webinar, Summer School, MOOC) were surveyed, together with 

the respective intensity with which these offers are frequented/completed by participants. The 

answer options for each of these questions were matching the above described 0 to 4 points 

scheme. The sub-indicators were subsequently aggregated with equal weights, i.e. the points 

acquired per question were summed up and divided by eight. Thus, the overall score per composite 

indicator again fit seamlessly into the 0 to 4 points scheme of the remaining questions. 

Weighting  

As described above, the indicators are grouped into four dimensions (in the sense of main criteria) 

with each main criterion representing a different aspect of innovation. However, not all dimensions 

were represented by an equal number of indicators. Because all four dimensions are regarded as 

equally important for assessing the innovation process of Academy members, the indicators were 

weighted in such a way that each dimension contributes exactly 25% to the overall innovation score. 

To achieve this, the number of indicators was divided by the number of dimensions (19/4 = 4.75), 

which subsequently was divided by the number of indicators per dimension (e.g. 4.75/3), shown in 

Table 3. The points from each indicator were then multiplied by the weight of its respective 

dimension.  

Table 3: Weights of the 4 Innovation dimensions based on the number of contributing indicators 

Innovation dimension # Indicators Weight  

EDUCATION in the EO*GI sector 3 1,58 

EXCELLENCE OF RESEARCH SYSTEM in the EO*GI sector 6 0.79 

LINKAGES AND PARTNERSHIPS in the EO*GI sector 5 0,95 

COPERNICUS RELATED ACTIVITIES 5 0,95 

Final innovation score 

After translating the survey answers into a scoring scheme, depending on the type of answers, 

calculating composite sub-indicators for each innovation dimension and weighting the dimensions 

enabling their equal contribution, the final innovation score was calculated by summing up all points 

received in the scoring per sub-criterion.  
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Quality labels: Individual strengths of Copernicus Academy 

members 

To make relative strengths and innovation potentials of Copernicus Academy members visible, 

quality labels were awarded to those that stand out positively in one of the 4 innovation dimensions 

(main innovation criteria) “Education in the EO*GI sector”, “Excellence of research system”, 

“Linkages & Partnerships” or “Copernicus related activities”.  In order to address the distribution of 

data and to acknowledge participants who excelled in a particularly positive way in one or more 

dimensions, a series of quality ratings were awarded in addition to the innovation score. For each 

question, the most frequently selected answer option (mode) was determined. Survey participants, 

who had selected an answer with a value range higher than the mode in one question, were 

awarded an extra point for this question. The extra points were included in a quality rating score, 

independent from the innovation score. If a Copernicus academy member has collected several such 

extra points in the same dimension (for more than 40% of the respective questions), the member 

was awarded the labels "Educator", "Researcher", "Networker" or "Copernicus Power User". 

 

 

Innovation dashboard: Visualization design 

For visualizing the Copernicus Academy member´s innovation capacities and strengths, a dashboard 

solution is chosen. The Innovation Monitor Dashboard thereby is designed to be actively explored by 

the user and is composed of six dedicated sections each serving a specific purpose (Fig. 5). 

 

Figure 5: Design CopHub.AC Innovation Monitor with six designated areas 
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A - Methodological explanation 

Provides a brief description of the data source, point scheme and aggregation method for the 

Innovation score and awarding scheme for the Quality labels. 

B - Use of dashboard 

Provides a short introduction on how to navigate in the Innovation Monitor to increase usability. 

C - Interactive Map 

This map is the centrepiece of the Innovation Monitor visualizing the Copernicus Academy members’ 

locations. Using a symbology of proportionally growing points, the sizes of the points represent the 

members’ innovation index. Once users activate the Selector tool in the upper left corner of the 

map, they can start selecting members by clicking directly at the points in the map (Fig.6). When a 

member is selected, the additional Dashboard elements automatically adjust to display the 

respective survey results of this member.  

 

Figure 6: Design CopHub.AC Innovation Monitor - Detail: Interactive Map 

The point dataset displaying the Copernicus Academy members’ locations was created with Google 

Earth and exported in KML format, which was then spatially joined with the survey data and 

imported as a Web layer in a previously created ArcGIS Online dashboard. Pop-Ups were configured 

to display the members’ name upon selecting its respective point in the map. The panels D,E,F 

(described below) were added using map widgets, accessing the data stored in the point dataset in 

the map to change their appearance according to what point is selected in the map.  
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D - Innovation score 

Provides the overall Innovation score, numerically displayed and additionally the name of the 

respective organization.  

E -  Quality label 

To highlight the individual strength/potential of each Copernicus academy member, in this panel the 

Quality label(s) awarded for the respective member is displayed.  

F - Domains of Innovations and related indicators 

The four panels with the bar charts in this area show in detail the number of points the member was 

awarded for each indicator, grouped into the four innovation dimensions (Fig.7).  

 

Figure 7: Design CopHub.AC Innovation Monitor - Detail: Domains of Innovation and related 

indicators 
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Prototype Innovation Monitor: CopHub.AC Copernicus Academy 

members’ survey 2020 
 

In total 58 Copernicus Academy members – mainly from Europe but including international 

responses – participated in the Copernicus members’ survey 2020.  The results are displayed in the 

prototype of the CopbHub.AC Innovation Monitor dashboard: www.cophub-ac.eu/innovation-

monitor (Fig.8). 

 

 
Figure 8: Prototype CopHub.AC Innovation Monitor visualizing results of the Copernicus 

Academy member´s survey 2020 

 

Due to the limited number of participants and resulting answers, the interpretation of the 

innovation capacity pattern of the Academy network as a whole is restricted. For a valid 

interpretation, answers of all or a majority of the current 177 Academy members would be needed. 

Data generally allow a direct comparison of individual members regarding their overall innovation 

capacity, and in addition, their specific strengths. To illustrate this, four examples of CopHub.AC 

partners and Copernicus Academy members are provided in Fig. 9. The panels of the four innovation 

dimensions show different magnitudes of indicators in these four aspects. While both University 

institutions obtain the label of “Educator”, innovation capacity in the field of Education and 

Excellence of research system is not a particular strength of the other two members, which is 

expected from the type of organisations (SME and Hub) and their specific focus. Being “Networkers” 

the strength within these organisations is in the field of Linkages and partnerships.  

 

http://www.cophub-ac.eu/innovation-monitor/
http://www.cophub-ac.eu/innovation-monitor/
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Figure 9: CopHub.AC Innovation Monitor: Examples of CopHub.AC partners 

 

These results represent an assessment based on a single survey with a limited number of responses, 

thus representing the current status of innovation capacity. In order to meet the requirement of 

monitoring innovation capacity within the Copernicus Academy network, a comparison of at least 2, 

preferably 3 years is needed. Thus it is recommended that the designed survey should be an integral 

part of the mandatory yearly Academy members survey to have up-to-date information and 

enabling the monitoring the development of innovation capacities within the network as a whole 

and for individual members. 
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