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This document presents the strategic views under the Space/Geospatial Sector Skills
Strategy. It proposes a concrete vision, mission and goals that will be used in the definition
of a long-term action plan (LTAP) to address short- and medium-term skills needs in the
areas of skills, knowledge and competences. Specific actions to be taken by a diverse
group of stakeholders will be described, in order to establish an ongoing dialogue between
the EO4GEO partnership, external stakeholders and entities within the EU directories
(specially the European Commission DG on Employment, Social Affairs and Inclusion
(DG-EMPL) and DG Internal Market, Industry, Entrepreneurship and SMEs (DG-GROW))
and Member States through their Ministers of Education. In this report, a first version of the
strategy is outlined, aiming to reduce the gap and eliminate the mismatch between the
supply of and the demand for education/training in the Earth Observation (EO) and
Geographic Information (GIl) sector taking into account wider technological, societal and
policy developments. The LTAP which will be created based on the Sector Skills Strategy
recommendations outlined within, and discussions stemming from, will then be updated as
appropriate to take account of lessons learnt throughout the EO4GEO project, open
discussions with stakeholders and also future technological, societal and policy

developments.

Keywords:

Copernicus, challenges, competences, demand, EO, gaps, Gl, geoinformation, geospatial,
goals, knowledge, long-term action plan, meteorology, methodology, mismatches, mission,

road map, skills, strategy, supply, trends, uptake and vision.
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Executive Summary

EOAGEOiATowards an innovative strategy for sk

spacegeo-i nf or mati on sector supporting Co

The Earth Observation (EO)* and Geographic Information (Gl)*> sectors (referred to in this
document collectively as the EO/GI sector) are of strategic importance with their great potential to
support many European, national and sub-national policy domains. However, due to the large
amount of data made available and accessible through data and information infrastructures at
various levels, the uptake of existing data and services is not being fully exploited and their
integration in added value services for governments, businesses and citizens could be improved.
Studies from the Organisation for Economic Co-operation and Development (OECD)*® and the
European Parliament (EP)* revealed that the lack of specialized technical and scientific skills®,
knowledge and competences, hinders this uptake by private companies and other actors.
Furthermore, there is a gap between the offerings of academic and vocational education and
training (VET)® at both universities and private institutions, and the specifics needs to make this

uptake happen seamlessly.

The needs of the industry are constantly evolving. Helping the EO/GI Sector to find workers with
the right skills and ensuring that they acquire the competences they need to find jobs is key to
sector economic innovation, growth and competitiveness. To that end, the Erasmus+’ project

EO4GEO?®, funded by the Education, Audio-visual and Culture Executive Agency from the

! Earth Observation (EO) collects information about the Earth i the land, the sea and the atmosphere i using sensors carried on
satellites, aircraft, ships, buoys floating on the ocean, and thousands of weather stations around the world

2 Geographic information (Gl) is information related to geographic locations, often in combination with non-spatial information (e.g.
ownership of land, amount of soil contaminations etc). Geographic information may be visualised by a map.

% Small Businesses, Job creation and growth, OECD / OECD (2018), Education at a Glance 2018: OECD Indicators, OECD Publishing,
Paris / OECD (2018), Job Creation and Local Economic Development 2018: Preparing for the Future of Work, OECD Publishing, Paris,
* Space Market Uptake in Europe - European Parliament
(http://www.europarl.europa.eu/RegData/etudes/STUD/2016/569984/IPOL_STU(2016)569984 EN.pdf)

5 While addressing skills within this document, the sectors fi ldlls strategyois referred to fskills, knowledge and competenceso

® Vocational Education and Training (VET): VET is a key element of lifelong learning systems equipping people with knowledge, know-
how, skills and/or competences required in particular occupations or more broadly on the labour market.

" Erasmus+: EU's programme to support education, training, youth and sport in Europe.

8 EO4GEO project (www.eo4geo.eu): An innovative strategy for skills development and capacity building in the EO/GI field

Deliverable 1.6 i Space/Geospatial Sector Skills Strategy Page 4 from 126
Month 16, Version 2.0


http://www.eo4geo.eu/
https://www.oecd.org/cfe/smes/2090740.pdf
http://www.europarl.europa.eu/RegData/etudes/STUD/2016/569984/IPOL_STU(2016)569984_EN.pdf
https://ec.europa.eu/programmes/erasmus-plus/node_en
http://www.eo4geo.eu/
http://www.eo4geo.eu/
http://www.eo4geo.eu/
https://www.oecd.org/cfe/smes/2090740.pdf
http://www.europarl.europa.eu/RegData/etudes/STUD/2016/569984/IPOL_STU(2016)569984_EN.pdf
https://ec.europa.eu/programmes/erasmus-plus/node_en
http://www.eo4geo.eu/
http://www.eo4geo.eu/

e Co-funded by the %
o Erasmus+ Programme 2

EESM o the European Union 904@0

European Union (EACEA)® under the Blueprint for Sectoral Cooperation on Skills'® scheme, is
proposing skills development recommendations, preparing and taking actions for education and
training that will unleash st udent s 6 apotdntiaimo bektlee rE®/&| sector innovators of
tomorrow and the EO/GI adopters in other industry end-user sectors (agriculture, energy, transport,
local government, maritime, etc.). Particularly the latter benefit is important to create the conditions
for integrating EO/GI data management™* into other sectors and allow the EQ/GI sector to make a
step-change in mass-market uptake of these services. EO4GEO builds on the New Skills Agenda
for Europe'® which is designed to improve the quality and relevance of skills in order to meet the
needs of a rapidly changing society and increase the mutual understanding of skills and
qualifications in the European labour market. Moreover, the EO4GEO project objectives align with
the spirit of the Copernicus Programme®® for the establishment of a European capacity
development for Earth observation, including geospatial data, tools and services, putting the users
in the driver seat. The project also supports full and open access to EO data, information and
knowledge as a crucial element for better understanding social, economic and environmental
challenges. This includes full access to all the training resources and tools developed throughout
the project and made available to the public through the EO4GEO project website.

The activities developed under EO4GEO will enrich the European Skills Panorama®, with the goal
of defining a long-term and sustainable strategy to fill the gap between supply of and
demand for space/geospatial education and training. This Sector Skills Strategy (SSS) will
serve as basis for the development of the Long-Term Action Plan (LTAP) which will be updated

9 Education, Audiovisual and Culture Executive Agency from the European Union (EACEA) is an agency of the European Union located
in Brussels, Belgium. It manages parts of the Union's programs in education, culture, and audiovisual fields.

10 Blueprint for Sectoral Cooperation on Skills: a new framework for strategic cooperation in a given economic sector between key
stakeholders

! EO/GI data products and associated services

12 the New Skills Agenda for Europe proposed 10 actions to make the right training, skills and support available to people in the EU
[Upskilling Pathways: New Opportunities for Adults, 2) European Qualifications Framework, 3) Digital Skills and Jobs Coalition, 4)
Blueprint for Sectoral Cooperation on Skills5) EU Skills Profile Tool Kit for Third-Country Nationals, 6) Vocational education and training
(VET), 7) Key competences, 8) Europass, 9) Graduate Tracking, 10) Analysing and sharing of best practice on the movement of highly
skilled or qualified people between countries (brain flows)]

'3 European Copernicus Programme: Copernicus is the European Union's Earth Observation Programme, looking at our planet and its
environment for the ultimate benefit of all European citizens. It offers information services based on satellite Earth Observation and in
situ (non-space) data.

4 Skills Panorama, Skills Panorama aims to foster the development or improvement of skill needs assessment and anticipation
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as appropriate to take account of lessons learnt throughout the EO4GEO project. The SSS already
took into account the skills assessment™ conducted as part of the EO4GEO project which helped
to identify existing and anticipated gaps and shortages, and to plot a path towards understanding
skills mismatches. The skills development requirements are driven by considering the adoption of
the new enabling technologies, the evolving sector context, and the continuous need for
underpinning core social skills such as curiosity, imagination, resilience, respect and self-
regulation. Cross-cutting skills required to support the adoption of new technologies such as
broader management, business and technical abilities are needed to encourage the uptake of new
skills and ideas.

The Sector Skills Strategy will be revisited within the EO4GEOQO project under the activities leading
to the definition of the Long-Term Action Plan (LTAP). This Sector Skills Strategy document
provides a strategic framework that seeks to secure long term provision of required skills through
establishment of an open and ongoing dialogue between businesses and training providers
allowing evolving skills requirements to be identified and delivered well beyond the timeframe of

the project.

From Vision to Action

The VISION of the Sector Skills Strategy is to foster the growth of the European EO/GI sector
ensuring a workforce with the right skills, in the right place, at the right time. The MISSION
of the Sector Skills Strategy is to ensure the strategic cooperation among stakeholders on
skills development in the EO/GI sector (Sector Skills Alliance™). This cooperation will support
growth, diversity, and flexibility of the sector by providing harmonized and improved educational
offers at a range of different learning levels including VET and academic training and the

development of new occupational profiles for the EO/GI sector.

15 Skills assessment done under EO4GEO: D 1.5 Skills shortages, gaps and mismatches between supply and (future) demand
http://www.eo4geo.eu/download/eo4geo_d1-5-skills-shortages-gaps-and-mismatches-between-supply-and-future-demand_v2-
0/?wpdmdI=3473

18 Sector Skills Alliance: Sector Skills Alliances (SSAs) are designed to tackle skills, aligning vocational education and training (VET)

systems with labour market needs. More info.
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The EO4GEO project, as a Blueprint, helps people and the EO/GI sector to grasp new
opportunities for innovation, growth and jobs. The proposed vision and mission recommend the
upskilling of the workforce, driving innovation and growth in the EO/GI sector. EO4GEO will focus

on curation, co-creation, co-production and delivery of knowledge with partners to develop
Europeds human capi t aluserk ofrspadeferied-data ibased agplcatione n d
These skills will make workers more adaptable to changes and EO4GEO, by operating as an
fobservatory f or,wllidéntify tsosedheeate thallpnges and dpportunities of the
sector.

By adopting a forward-looking perspective, the following GOALS have been identified for the
successful implementation of the Sector Skills Strategy. These goals might not be fully reached
during the EO4GEO project but are recommended to be followed up as part of the LTAP:

0 A strategic collaboration between the skills alliance, private sector, gover nment and
usero sectors is established

o A political commitment at EU level (DG-GROW"" and DG-EMPL'®) to stimulate innovative
skills development policies is ensured.

O A coordinated effort to improve competitiveness' and to penetrate other sectors through

market intelligence across stakeholders is created.

0 The EO/Gl awarenessof and engagement with fAend usero
increased uptake of Copernicus data and information services.

0 Harmonised curricula and training offers (including workforce mobility) at pan-European but
also international® levels are improved and developed.

0 A standard for describing key qualifications is promoted.

0 The use of EOQ/GI services as an inspiring and innovative context for learning across all age

groups and value chains is encouraged and supported.

DG Internal Market, Industry, Entrepreneurship and SMEs (DG-GROW)

'8 European Commission DG on Employment, Social Affairs and Inclusion (DG-EMPL)
9 Space Strategy for Europe: Foster a globally competitve and innovative European Space  Sector
(https://ec.europa.eu/transparency/regdoc/rep/1/2016/EN/COM-2016-705-F1-EN-MAIN.PDF)

% |nternationalization, strengthening Europeds as a gl obal actor and promoting

practice and accepted standard internationally
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0 Skills needs are mapped to better define teaching supply, with a focus on flexible learning

pathways.

The activities proposed and being implemented by EO4GEO partners aim to bridge the gap
between supply and demand of education, training and skills, which will be done through a better
understanding of the skills required for the successful advancement of the EO/GI sector.
Consequently, the strategy is implemented through several EO4GEO actions to realise the goals:
the development and maintenance of an ontology-based Body of Knowledge (BoK) for the sector;
the set-up of a dynamic collaborative platform with associated tools; the design and development
of a series of curricula and a portfolio of training modules directly usable in the context of
Copernicus; the organisation of a series of training actions for a selected set of scenarios in three
sub-sectors - integrated applications, smart cities and climate change to test and validate the
approach. Finally, a Long-Term Action Plan (LTAP) will be developed and endorsed by the
broader education/training and space/geospatial industry as well as the Copernicus programme.
The sustainability plan will also be developed in order to sustain the proposed solutions beyond
the duration of the project, indicating possible sources of funding. Table 1 provides the different

phases of the EO4GEO project which consist of the following major milestones (revisions between

brackets):
Table 1- EO4GEO Milestones and expected data
Milestone Expected data
Sector Skills Strategy April 2019
Revised and extended BoK for Gl and EO June 2019, December 2019, and June 2020,
2021
Collaborative platform December 2019, (June 2020)
Curricula designed June 2020
Training actions for 3 sub-sectors conducted February 2021
Long-term Action Plan October 2021

Providing well justified elements to the strategic goals, EO4GEO will provide answers on the focus
of the strategy (what), who should be involved, how we develop the actions and when these will
be implemented (during EO4GEO or planned for the LTAP):
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WHAT will be achieved: EO4GEO reviews and monitors the skills needed by the sector and
develop the strategy to address these needs, both through nurturing the development of skills and
through attracting skilled staff into the sector. EO4GEO targets skills beyond the technical context,
whilst understanding how to foster the development of the sector and ensuring the improvement of
workforce with the Arighe wskght sti madot hlenmowgdatti i
soft skills?** are also required to skill up EO/GI users to maximise the benefits to society of these

technologies.

Following the rapid evolution of the EO/GI and associated sectoral technologies and related
innovations®, the vocational education and training (VET) in the sector is usually based on specific
courses that can be used to respond to "“just in time" needs and which can change very quickly
over time. While a skills strategy for higher education should address much more emerging (but
generic) skill needs (e.g., adding a geospatial dimension to digital era, circular economy,
interconnected systems, etc.) more than capabilities devoted to solving a specific problem.

The preparatory strategy anticipates the sectoro
Based on its sector global competitive position and market development, the strategy foresees the
skills that will prepare the sector best for future success. There is a need to link the strategy with
policy initiatives at national and European level, improving the better integration of EO/GI
education and training; st akearhingbulcemes the emargenceoft o t h
new occupational profiles in the EO/GI sector and the recognition of skills, knowledge and

competences.

During the project surveys, the following main skills sets were considered as relevant to the EOQ/GI
sector: space/geospatial data skills, analytical methods, visualization and cartography,
programming and development, data capture and management, EO/GI and society, computing
resources and platforms, organizational and institutional aspects. During the curricula development
phase, the project will also explore how statistical methods, big data analytics, new technologies

such as machine learning, artificial intelligence, and changes referring to sustainable development

% defined by CEDEFOP: Entrepreneurial skills - Skills Panorama

(https://skillspanorama.cedefop.europa.eu/en/analytical _highlights/focus-entrepreneurial-skills)

22 Evolution of the sector innovations: Modernising vocational education and training i ResearchGate
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or social science, will create an impact on the evolution of the job profiles. The ability to combine
and process sensor data; satellite and non-satellite EO data (other platforms such UAVs, aerial,
etc.), Gl, and in-situ data is one of the most important elements for sector success. It will generate

massive information flows for a wide range of user communities in the coming years.

WHO should be involved: The EO4GEO team will create the strategy which is targeted at the
EO/GI ecosystem including the policy makers (both at EU and national level). EO4GEO intends
that policy makers use the sector skills strategy to draft future work programmes on skills
development. EO/GI stakeholders in the public domain will be better prepared to specify actions
with regards to skills; academy, research and companies will be more aware of collaboration
developing the skills workforce. EO4GEO has been working to map the EO/GI education and
training landscape, with the identification of around a thousand different education and training
resources. Now, the next step will be the re-use of these resources in the context of the training
actions. For doing so, the learning outcomes for particular scenarios should be developed as part
of a systematic curricula design process. Skills development is only possible through collaborative
governance in the public and private sector, helping to increase and develop both the existing and
future workforce in the sector. Stakeholders will focus on tackling the skills challenges and building

agreement on what actions need to be taken and by whom.

HOW we develop the actions: The sector skills strategy encourages and supports the use of EO/GI
but specially the Copernicus programme as an inspiring context for learning across different
learning levels. This ensures that supporting materials on careers (job profile specifications inside
of the workforce, work experience or internships) are accessible and will enforce implementation of

wider outreach programmes to improve awareness and engagement.

Sector growth relies on skills formation and skills deepening. The EO/GI sector is progressively
entering in other industry markets hence is mainly looking for specific combinations or
configurations of skills. In terms of skills requirements this means an ever-evolving and expanding
list of skills combinations to suit the needs of various sectors. ldentifying the most needed
configurations of skills, including both domain specific and more general 1 soft-skills (leadership,
flexibility, creative thinking, deci si on maki ng, adaptab)il wilkbe amconf | i

ongoing challenge that is crucial to the success not only of the EO/GI sector but all of those sectors
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which it does and will support. We propose a grouping of these skills around the EO/GI-based
skills to make this list manageable. Based on the results and views collected during previous
EO4GEO activities?® concerning the demand for EO/GI education and training and priority
occupational profiles®®, three main profiles were identified as starting point for analysis: EO/GI
developers, EO/GI data analysts and EO/GI specialist and project managers. These profiles
provide a new dimension to the discussion. The collection and analysis of job advertisements®
provides valuable input to the revision of existing European Skills, Competences, Qualifications
and Occupations (ESCO) profiles related to the EO/GI domain. This input consists of new and/or
redefined profiles, skills sets and underlying skills. The Body of Knowledge (BoK) will be an
important tool enabling and supporting this analysis, defining the core concepts in the EO/GI
domain. These concepts could be translated into skills demanded by the EO/GI sector as well as
into learning objectives addressed by education and training. In this way, the BoK is crucial for
establishing a link between the Supply of and the Demand for EO/GI skills.

WHEN these will be implemented: EO4GEO is considered to be in this document as the Alliance
developing the sector skills strategy. Throughout the duration of the project, EO4GEO will realise

the vision to foster the development of the European EO/GI sector, ensuring the workforce is

supplied with the Aright skill s, in the right

(EO4GEO D.1.6) provides information about the initial steps and activities associated with the
development of a LTAP which will be prepared throughout the lifespan of the project. EO4GEO
defined key profiles as configurations of skills that are at present not sufficiently recognized. The
sector is more and more incorporating new digital capabilities e.g. IT technologies, advanced
algorithms, machine learning, deep learning, artificial intelligence, imagery features from new
satellite constellations (pixel size, revisit time, wavelength, geographical area, etc.) and multi-
source solutions, generating the information flows for a wider range of final user communities.
Although some progress has been made in exploring the impact of these new technologies, still a

lot needs to be done in order to fully understand the EO/GI skills mismatch.

% Deliverable EO4GEO_D1.3 1 Demand for space-geospatial education and training and priority occupational profiles
2 Occupational profiles identify the skill levels required for an occupation across jobs, companies, or industries. Occupational profiles
are created by summarizing a set of related job profiles (link)

% The collection and analysis of job advertisements: A review of research methodology
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In 2018, EO4GEO has been involved in gathering the necessary elements for building the Sector
Skills Strategy. It should be flexible in order to take advantage of rapidly changing technology &
societal environments, market change and the experience from the stakeholders, to make
employees more resilient and able to adapt to changes in the competitive work environment. This
document will be used to frame discussions between different communities around the skills
scheme and how we can achieve a long-term sustainable plan. It introduces possible long-term
actions from the perspective of the future governance, sustainability, potential mainstreaming and
operational maintenance. It also provides a baseline for elaboration of the Long-Term Action Plan
that will promote the effective cross-fertilisation of EO4GEO activities and links to another EC

programmes.

A tool-box for action is presented as a tool to help the sector to identify appropriate tools to
optimise industry relationships concerning skills development. It takes into account the goals and
promotes cross-fertilisation with industry under three main areas: industry & innovation
(productivity, support and leadership); quality (recruitment and employ engagement); and access
(education & training).
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Glossary

Note: Some elements from the glossary have been extracted from Deliverable D.1.5 (Assessing the skills shortages, gaps and

mismatches between supply and demand).

(0]

¢

Blueprint refers to the systematic definition of EO/GI content for the purpose of creating
curricula with validity evidence.

Body of Knowledge (BoK) is the complete set of concepts and relations between them,
that make up a professional domain, (in this case EO/GI BoK) and the related learning
outcomes as defined by the relevant learned society or a professional association.
Competence means the proven ability to use knowledge, skills and personal, social and
methodological abilities in work or study situations and in professional and/or personal
development. In the context of the European Qualifications Framework, competence is
described in terms of responsibility and autonomy.

European Credit Transfer and Accumulation System (ECTS) is a credit system
designed to make it easier for students to move between different countries.

European Association of Remote Sensing Companies (EARSC) is the European
organization which (on a non-profit basis) promotes the use of Earth Observation
technology and especially the companies in Europe which offer EO-related products and
services.

Education, Audiovisual and Culture Executive Agency (EACEA) manages funding for
education, culture, audiovisual, sport, citizenship and volunteering.

European Centre for the Development of Vocational Training (CEDEFOP) is one of the
EUGs de c e mgdnciea.IFousdeddn 1875 and based in Greece since 1995, it supports
development of European vocational education and training (VET) policies and contributes
to their implementation.

European Credit System for Vocational Education and Training (ECVET) have
common instruments helping individuals in transfer, recognition and accumulation of their
assessed learning outcomes, to achieve a qualification or to take part in lifelong learning.
The term Earth Observation (EO) related services is taken to mean any geo-spatial
information service activity which in some way involves data coming from EO satellites
(including meteorological satellites) i.e. any satellite with one or more sensors that measure
parameters coming from the earth's surface or atmosphere. The involvement may be direct
i.e. processing or distributing imagery or indirect i.e. consultancy based around knowledge
of the imagery or its use. It starts from the point where imagery is transmitted to the ground,
so it does include reception and processing of imagery but does not include construction of

ground stations or the satellites delivering the data. Note that it includes all geo-spatial
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information services activities where satellite EO data has been used and so extends to
downstream information processing of geospatial information where data being used has
been derived from EO imagery possibly in combination with other data types.

0 EQAVET (The European Quality Assurance in Vocational Education and Training) is a
framework designed to promote better vocational education and training by providing VET
providers with common tools for the management of quality. EQAVET is a community of
practice that promotes European collaboration in developing and improving quality
assurance in VET (EQAVET, 2018).

0 European Qualifications Framework (EQF) descriptor is defined by 8 levels of
descriptors that indicates at that level the learning outcomes relevant to qualifications in any
system of qualifications.

0 European Skills, Competences, Qualifications and Occupations (ESCO) is the
multilingual classification of European Skills, Competences, Qualifications and
Occupations.

0 Geographic Information (Gl) is the data of a geographic location combined with non-

spatial information (e.g. statistical data) and their representation as a map.

0 Geographic information: Need to Know (GI-N2K) is a project under the Lifelong Learning
Programme Erasmus of the EU that aimed to improve the way in which future Gl
professionals are prepared for the labour market so that the Gl sector in general can evolve
in a dynamic and innovative way.

0 Geographic Information System (GIS) is a computerized tool designed for storing,
analysing and consulting data where geographic location is an important characteristic or
critical to the analysis.

1 Knowledge means the outcome of the assimilation of information through learning.
Knowledge is the body of facts, principles, theories and practices related to a field of work
or study. In the context of the European Qualifications Framework, knowledge is described
as theoretical and/or factual.

1 Coherent strategy and a detailed Long-Term Action Plan will be developed and endorsed
by the space/geospatial and education/training communities. The project will not be
considered as a one snapshot trial or implementation, but rather as a mechanism that will
be multiplied in the long-term in a systematic way. Therefore, it is based on the strategy
developed and the experience gained in the implementation phase including a coherent
Governance Model and financial sustainability, and that will guarantee the roll-out and

multiplication of the approach and results.
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1 The specific EO4GEO objectives are to define a Long-Term and Sustainable Plan for
education and training strategy, to define an ontology based Body of Knowledge for the
sector, to design a series of curricula for different type of occupational profiles in the sector,
to develop and integrate a dynamic learning platform, to design, develop and conduct a
series of training actions for three of the priority Copernicus areas and to develop a long-
term and sustainable exploitation plan.

0 Organisation for Economic Co-operation and Development (OECD), aims to is to
promote policies that will improve the economic and social well-being of people around the
world.

1 Open Geospatial Consortium (OGC) is an international industry consortium of over 530
companies, government agencies and universities participating in a consensus process to
develop publicly available interface standards.

1 Quality assurance in VET is a key priority at EU level to promote increased transparency
of VET policy developments between Member States, thereby enhancing mutual trust,
mobility of workers and learners, and lifelong learning.

1 Sector Skills Alliance (SSAs) are designed to tackle skills, aligning vocational education
and training (VET) systems with labour market needs. This is done by: (i) modernising VET
by adapting to skills needs and integrating work-based learning, (ii) strengthening the
exchange of knowledge and best practices, (iii) improving labour market mobility, (iv)
increasing the recognition of qualifications. More info.

9 Sector Skills Strategy (SSS) offers a mechanism to focus comprehensively on workforce
skills, from entry level to advanced, required in the space/geospatial sector. The Sector
Skills strategy is informed by data, research, analysis and consultation at a regional and
national level and are planned to be European-focused and it aims at tackling skills gaps
with regard to one or more occupational profiles.

1 Soft Skills are a combination of people skills, social skills, communication skills, character
or personality traits, attitudes, career attributes, social intelligence and emotional
intelligence quotients, among others, that enable people to navigate their environment,

work well with others, perform well, and achieve their goals with complementing hard skills

(wikipedia).

0 Skills means the ability to apply knowledge and use know-how to complete tasks and solve
problems. In the context of the European Qualifications Framework, skills are described as
cognitive or practical skills.
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O Vocational and Educational training (VET) projects are helping to make vocational

education and training better and more attractive to learners.

Deliverable 1.6 i Space/Geospatial Sector Skills Strategy Page 22 from 126
Month 16, Version 2.0



e Co-funded by the %
WA Erasmus+ Programme 2

kot of the European Union 904@0

1. Introduction

Chapter 1 is the Introductory chapter including a section describing some preparatory questions
on where we are now, where we want to be, and determining how we get there introducing the
work to be done as part of the preliminary activities under the sector skills strategy. It also
proposes a Methodology for building the Sector Skills Strategy.

1.1. Overview EO4GEO

EO4GEO is an Erasmus+ Sector Skills Alliance gathering 26 partners from 13 EU countries, most
of which are part of the Copernicus Academy Network. Be they from academia, public or private
sector, they are all active in the education and training fields of the space / geospatial sectors. The
project is also supported by a strong group of Associated Partners mostly consisting of
associations or networks active in space/geospatial ecosystem. The project started on January 1st,
2018, upon approval by the EU Education, Audio-visual and Culture Executive Agency (EACEA)

and runs over four years.

ERASMUS+ Sector Skills Alliances aim to tackle skills gaps with regard to one or more
occupational profiles in a specific sector. They shall cover a coherent and comprehensive set of
activities and outputs as relevant for the sector concerned. EO4GEO was promoted under Lot 3 of
the 2017 ERASMUS+ Call for Sector Skills Alliances for implementing a new strategic approach

(Blueprintdo) t o sectoral cooperation on skills (s

The sector «Space Data (geo-information)» is in fact among the first six pilot sectors selected in
the «Blueprint for sectoral cooperation on skills»?® and is linked to the Copernicus Building
Skills Action, aiming to:

A increase the number of people able to access and use Copernicus data and information

(basic users and/or advanced/innovative users of Copernicus);

A increase the supply of skills to stimulate the growth of geospatial-related jobs in Europe.
This directly supports and contributes to the implementation of the Space Strategy for Europe
(COM (2016))* having, among its objectives:
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A to maximize the benefits of space for society and the EU economy by encouraging the
uptake of space services and data;

A supporting research and innovation and development of skills, with explicit reference to
the New Skills Agenda for Europe, the inclusion of space/Earth observation in the
Blueprint and the launch of a dedicated sector skills alliance.

EO4GEO i s ttheeer Bf aepr ifint project for developing t
space/geospatial field, as firstly drafted in this report.

1.2. EO4GEO Objectives

EO4GEO aims to help bridge the skills gap in the space/geospatial sector by creating a strong
alliance of players from the sector/community, reinforcing the existing ecosystem and fostering the
uptake and integration of space/geospatial data and services. EO4GEQO applies interdisciplinary
methods to apply innovative solutions for its education and training actions including; case based
and collaborative learning scenarios; learning-while-doing in a living lab environment; on-the-job
training; and the co-creation of knowledge, skills and competencies, etc. The specific objectives of
EO4GEO regarding the skills strategy are:

1. to define a long-term and sustainable strategy to fill the gap between supply of and demand
for space/geospatial education and training, taking into account the current and expected
technological and non-technological developments in the space/geospatial and related
sectors (e.g. ICT);

2. to define an ontology-based Body of Knowledge (BoK) for the space/geospatial sector
based on previous efforts, by mobilizing an extended network of domain experts in a
collaborative environment;

3. to develop and integrate a dynamic platform with associated tools that allows:

a. a collaborative method for integrating new concepts (theories, methods,
technol ogies €é) and wupdati ng eirformatianfGl conc
and Earth Observation (EO);

% Blueprint for sectoral cooperation on skills, European Union, 2017

" Space Strategy for Europe (COM (2016)): Communication from the Commission to the European Parliament, the Council, the
European Economic and social Committee and the Committee of the Regions

Deliverable 1.6 i Space/Geospatial Sector Skills Strategy Page 24 from 126
Month 16, Version 2.0


https://ec.europa.eu/social/main.jsp?catId=1415&langId=en
https://ec.europa.eu/transparency/regdoc/rep/1/2016/EN/COM-2016-705-F1-EN-MAIN.PDF
https://ec.europa.eu/transparency/regdoc/rep/1/2016/EN/COM-2016-705-F1-EN-MAIN.PDF

e Co-funded by the %
WA Erasmus+ Programme 2

kot of the European Union 904@0

b. the design of curricula for (academic and) Vocational Educational Training (VET)
direct access, not only to the training materials, but also to space and geospatial
data,case-based | ear ni n gtestsara other relavansmaterals; | f

4. to design and develop a series of curricula for different types of occupational profiles in the
sector, making use of the BoK and taking into account the identified needs, and to develop
a rich portfolio of training modules directly usable in the context of Copernicus and other
relevant programs;

5. to design, develop and conduct a series of training actions for a selected set of scenarios
for three sub-sectors - integrated applications, smart cities and climate change i supported
by remote sensing and geospatial technology in order to test and validate the approach, the
platform, the designed curricula and developed training modules;

6. to develop and endorse a long-term Action Plan based on the strategy developed and the
experience gained in the implementation phase including: a Governance Model and
Structure; a Business Plan to become financially sustainable; a plan for mainstreaming,
promoting and multiplying the approach in other sub-sectors; and a plan to roll-out the
technical solutions developed.

1.3. Preparatory Sector Skills Strategy

A strategy may be defined as fa long-range plan for achieving something or reaching a goalo
(Cambridge English Dictionary). This means that the strategy also need to specify the goals it is
addressing. The objective of this report is to describe a preparatory space/geospatial sector skills
strategy where special attention is paid to
1 Observed mismatches between supply and (future) demand for space/geospatial education

and training

The proposed approach to bridge the gaps

A detailed description of the concrete actions to be implemented

First ideas for a long-term approach

According to the Document of Work (DoW) this report aims to make the strategy more explicitly in

terms of: the qualifications that should be developed and promoted; the required provision of VET
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(content- and format-wise); potential cases to be developed in the project and possibly also beyond
the project lifetime; the different options and priorities for the occupational profiles and how they
can be linked to European Skills, Competences, Qualifications and Occupations (ESCO)?, the
European Skills Panorama and other competence frameworks. This deliverable will summarize the
findings of previous work assessing the skills shortages, gaps, and mismatches between supply
and (future) demand and propose a clear set of possible strategic actions and how they will be
implemented, tested and validated during the project. This will include the development of a BoK
with al/l the relevant concepts (theohedesignofVEIet hods
curricula, the development of new and improvement of existing curricula and training material, etc.
Work Package 1 (Preparing the Space/Geospatial Sector Skills Strategy) will form the basis of the
implementation phase [(WP2 (Developing and operationalizing a Body of Knowledge for Gl and
EO), WP3 (Integrated platform of collaborative tools), WP4 (Design and development of curricula
in support of Copernicus) and WP5 (Testing and validating the 3 sub-sectors: integrated
applications, smart-cities and climate change)] and the long - term Action Plan (WP6).

Figure 1 presents the key elements of the Strategy (preparatory sector skills strategy), interactions
with other project work packages and how those should be revised within the EO4GEO project but
also in the Long-Term Action Plan (LTAP).

% ESCO European Skills, Competences, Qualifications and Occupations
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Figure 1: Sector Skills Strategy and its relationship with EO4GEO WPs

EO4GEO will follow an approach in different phases: the preparation phase (WP1), the
implementation phase (WP2, WP3, WP4, WP5), a dissemination and exploitation phase (WP6,
WP7), the Management and Quality Assurance (WP8, WP9), and the Evaluation phase (WP10).

Based on these phases 10 work packages have been defined:

-In WP1 (Preparing the Space/Geospatial Sector Skills Strategy), an in-depth assessment of
the supply and demand for skills in the space/geospatial sector is carried out based on desktop
studies, surveys and in-depth interviews. It takes into account technological and non-technological
trends and developments, a watch (dashboard) will be set-up.

-In WP2 (Developing and operationalizing a Body of Knowledge for EO/GI), the existing BoK
for Gl S&T is revised and extended to the Earth Observation field following an ontology-based
approach based on agreed concepts in the community (mobilising a network of experts in the
field).

-WP3 (Developing an integrated platform for collaborative tools) assesses different existing
collaborative platforms and tools from the GI-N2K, Copernicus/ESA initiatives, analyse specific
requirements and improve the existing platform and tools. Additional tools are prepared to support

the development of job/occupational profiles and learning paths.

Deliverable 1.6 i Space/Geospatial Sector Skills Strategy Page 27 from 126
Month 16, Version 2.0




e Co-funded by the %
K Erasmus+ Programme 2

EESM o the European Union 904@0

-In WP4 (Designing EO and Gl curricula in support of Copernicus) , a series of curricula are
designed based on the analysis of business processes and related occupational profiles making
use of the above mentioned tools, and a portfolio of training material is developed to be used and
tested in the validation phase.

-WP5 (Testing and validating the strategy bases on case-based learning scenarios) brings
the results of WP2, WP3 and WP4 together and use the curricula, the material and method in
several case-based learning scenarios for 3 sub-sectors: integrated applications, smart cities and
climate change.

-In WP6 (Developing a Long-term Action Plan), the results of the testing and validation are
taken into account to develop an integrated long- term Action Plan (LTAP) including a Governance
model and Structure, a Business Plan including costs and potential revenues, an approach for
mainstreaming and multiplication, and a roll-out plan for the different components (platform,
content ...).

-WP7 (Capacity building and dissemination) will focus on the dissemination of the results,
including a series of high-level seminars. WP8 (Management), WP9 (Quality Assurance) and
WP10 (Evaluation) will steer the project implementation and evaluation.

The outputs and outcomes of this preparatory work package (WP1) will form the foundation for the
implementation stage (WP2, WP3, WP4 and WP5) which will detail and test & validate the chosen
approach, and for the space/geospatial Sector Skills Action Plan which will be one of the main

outputs of the project. A Gannt Chart representing the project activities is in Annex 2.

The task 1.5 under WP1 (Defining a Gl and EO sector skills strategy) and represented in figure 1

as the preparatory sector skills strategy included the following activities:

0 Description of the major conclusions from the
gaps and mismatches between supply and (future) demandd h m IPdtras, December
2018 with feedback from the community regarding how the gaps can be bridged and
mismatches be resolved;

0 Defining a series of strategic actions that will be implemented, tested and validated during
the project;

0 ldentifying a series of potential actions that will not be implemented, tested and validated in

the project life - time, but could/should be implemented, tested and validated in the medium

- or long - term;
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0 Define the methodology that will be applied to implement, test and validate the proposed
strategic actions (BoK, curricula design including definition of learning outcomes, the multi -
partner/multi - sector/multi-di sci pl i nary approach, ¢é);

0 Preparation of the citSoprac8kigkbs pdttiraalt e g0 doc

feedback cycles among the space/geospatial and education/training communities.

This report is edited in a collaborative way with key partners from work package 1 (WP1), but also
relevant organizations of the consortium involved in the long-term action plan. The report was
closely reviewed by all EO4GEO partners, associated members and other stakeholders
establishing a first strong and collaborative action within the Alliance for the Sector Skills Strategy.

1.4. Methodology to build the Strategy

In this section, the methodology of the current preparatory work for the Sector Strategy is
presented and discussed. The methodology proposed allows to draft a meaningful long-term
sustainable plan for the development of the Strategy. The success will come from the joint project
implementation by partners, together with the associate members building the Sector Skills
Alliance, and its integration with an actionable Long-Term Action Plan (LTAP). Their participatory
approach network provides continuous opportunities to foster understanding between EO and Gl
communities, st r engt hentimdg otrhmemtfigpen®d / MfAgeospatial 0 sectc

Figure 2 shows the strategy development methodology [multi-partner (EO4GEO partners), multi-
sectorandmulti-di sci plinary] EO/ Gl and fiend userso, who i

and iterations with the project and independent validation.
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Figure 2: Methodology for the Sector Skills Strategy

An important step in this preliminary process to build the strategy is the analysis of the current
skills on the supply and demand sides. This assessment helps to identify existing and anticipated
skills gaps and shortages, and to plot a path towards understanding skills mismatches. The skills
needs will be driven by the adoption of the new enabling technologies, the evolving industrial
context, and the continuing need for underpinning core societal skills* (such as communication).
Cross-cutting skills required to support the adoption of new technologies, such as appropriate
management, business and technical practices, are needed to encourage the take-up of new skills
ideas. Thanks to the EO4GEO actions in the next years, this strategic approach presents a guiding
document for an actionable long-term action plan enabling the involved actors to take meaningful
steps towards maximising relevant skills development within the sector and reaping the benefits

from the resulting improvements to business practices and efficiencies.

This preliminary strategy is a living document which will continue to form the basis of ongoing
discussions with stakeholders and to incorporate ongoing sector evolution. It brings elements to
start thinking and discussing about the possible long-term actions from the perspective of the

future governance, sustainability, potential mainstream and operational maintenance. Promoting
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the effective cross-fertilisation with stakeholders and existing activities in the skills domain is a key
activity and different project meetings, but also an external workshop, will present the strategy
giving the opportunity for a consensual discussion. To complement the work done during the first
year of the project, we have proposed a brainstorming to the partners on the following questions
(where are we now? where do we want to be? and how can we get there?). All these strategic

guestions will be revisited during the project meetings.

Table 2: Preparatory questions to build the strategy

Where are we now?

Where do we want to be?

How can we get there?

market from the skills perspective?

regards to EO/GI Sector Skills in
Europe?

What is the current situation on
VET?

Which are the problems and
obstacles?

Who are the key stakeholders?
Are the existing collaborations
operational?

What occupations and skills are in
high demand?

What challenges the sector is still
facing? What is the footprint of the
existing skills activities?

What are the changes in the way
certain occupational profiles are

working today?

How do we analyse the EO/GI sector

What is the current state-of-play with

What are the essentials of the
EO/GI Sector Skills Strategy?
How do we create strong
partnerships and knowledge
transfer?

How do we monitor and evaluate
progress?

What is the future we are trying to
shape and what is the role of the
Sector Skills Strategy?

Where do we want to direct
investment to?

How can we model work
processes in which EO/GI skills
are needed?

How do we forecast requirements

of unknown skills?

How do we win sector support?

What forces are driving change?

How do we align Skills Strategies to industry needs
and public priorities?

How to bridge horizontal and vertical skill-sets?

How do we bring this at national level?

What are the possible sources to leverage
sustainability funding?

Which actions shall we undertake as an EO/GI
community to support the Sector Skills Strategy?
Which collaborative activities shall we carry out to
achieve the desired future we envisage for the skills
sector?

How do we develop a Sector Skills Strategy that
works?

How can we design curricula from the Copernicus user
uptake perspective instead of from the data producer
perspective?

How to harmonize the language (EO/GI,
academia/industry)?

How to update and harmonize the VET and academic
offer across EU countries? (e.g., to increase remote
sensing in the bachelor's degree courses, to favour
application approach)

How to adapt the existing training opportunities to the
new occupational profiles: EO/GI developer, EO/GI
data analyst, EO/GI project manager?

How to learn from other continents?

How do we inspire the next generations to develop an
interest in EO and GI?

How do we showcase EO/GI as an exciting, vibrant

% The core social skills are competences used to select effective communication channels to interact with others.
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sector that students and undergraduates will see as an
attractive career choice?

How do we ensure a solid base of STEM skills
(Science, Technology, Engineering, Mathematics) in

students when they leave school?

We can seek patrtially evidence-backed answers to some of these questions in this deliverable.

After each question it is indicated where it has been elaborated in the document.

(0]

What is the current state-of-play with regards to EO/GI Sector Skills in Europe? Chapter 2
of this report deals with the analysis of current status related to the EO/GI education and
training landscape and understanding the demand for EO/GI skills.

Who are the key stakeholders? Chapter 5: Recommendations for the LTAP > WHO: main
actors.

What is the future we are trying to shape and what is the role of the Sector Skills Strategy?
Chapter 5: Recommendations for the LTAP.

Which actions shall we undertake as an EO/GI community to support the Sector Skills
Strategy? Chapter 5: Recommendations for the LTAP > Implication on Governance.

Which actions shall we undertake as an EO/GI community to support the Sector Skills
Strategy? Chapter 5: Recommendations for the LTAP > Implication on Governance.

Which collaborative activities shall we carry out to achieve the desired future we envisage
for the skills sector? Chapter 5: Recommendations for the LTAP > Implication on
Governance and LTAP Implementation.

How do we develop a Sector Skills Strategy that works? Chapter 3: Strategic Objectives.
How to harmonize the language (EO/GI, academia/industry)? Chapter 4 > EO4GEO
Operational Objectives > BoK.

Though not all these questions have/will have an answer or full answer in this preparatory work,

but this exercise supports the process to build the long-term action plan.

1.5. Structure of the document

This document outlines a range of preparatory measures to deliver the Sector Skills Strategy

and requires actions involving many stakeholders, those in the public but also in the private sector,

all working towards a common goal looking at where the sector wants to go in the future and

providing indications to resources, assets, and actors to get there (as suggested by P. van der
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Heiden (2015)*). Overall the wider objective of the EO4GEO project is to develop a long-term and

sustainable sectoral skills strategy.

Thisstrategy should blieedocdonsutenedaad atiis structu
chapters fall under six main phases. For each of these phases we have taken into account

potential longer-term perspectives.

¢

Executive Summary provides the strategic views under the Space/Geospatial Sector Skills
Strategy. It proposes a concrete vision, mission, goals that will be used as preparatory work
for the definition of the long-term action plan (LTAP) which will guide specific actions to be
taken by a diverse group of stakeholders.

¢

Chapter 1 is the Introductory chapter including a section describing some preparatory
guestions on where we are now, where we want to be, and determining how we get there,
introducing the work to be done as part of the preliminary activities under the sector skills
strategy. It also proposes a Methodology for building the strategy.
0 Chapter 2 outlines the strategic objectives of the Sector Skills Strategy such as the
Vision, Mission and Goals. It provides the mission as a general statement of how the
strategy will contribute to the vision. The required objectives on what needs to be
accomplished to implement the strategy are also addressed. Overall, this section of the
preparatory strategy contains practical actions to achieve the vision in the short term
(EO4GEO project duration), but also in the long-term action plan (LTAP). The chapter also
presents the impact, the fit with the European Skills Panorama, the regional roll-out and the
guality assurance aspects of the training.
0 Chapter 3 describesthefi Anal ysies caff rehtt rsea agwasloyati on of
Principlesd concerning the integrated analysi :
the EO/GI sector. It* by bringing those previous projects tasks results together, with the
goal to identify shortages, gaps and mismatches. It describes methodologies to be applied
during the course of the EO4GEO project in the context of the Vocational Education and
Training (VET) but also an exercise on professional profiles. It also presents an exercise on
the EO/GI value chain.

% The role of education and training in absorptive capacity of international technology transfer in the aerospace sector

% Supply and Demand surveys (http://www.eo4geo.eu/surveys/)
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0 Chapter 4 guides us through an introductory methodology to be applied for the
Operational objectives of the EO4GEO project; the BoK, the integrated platform of
collaborative tools, the development of the curricula support and the organisation (and
validation) of a series of training actions for a selected set of scenarios on the three
identified sub-sectors.

0 Chapter 5 present the first Recommendations and Risks associated to the Long-Term
Action Plan. The implication of Governance structures, including the main actors, the
business plan, maintenance and the industry connection are described. The risk associated
on how to measure progress within the EO4GEO project duration but also some proposals
for the LTAP are presented. It also elaborates on the Marketing and Outreach activities
around the Strategy. The overall perspective is to promote the EO4GEOQ strategy for skills
development in different contexts, towards the target groups addressed by the project
dissemination.

0 Chapter 6 focus on the Conclusions describing the main aspects for the Sector Skills
Strategy (SSS) including the Sector Skills Alliance that will improve the EO/GI sector in
terms of relevance of workforce provision.

0 Annexes, including the references, glossary, the National exercises on Vocational

Educational Training (VET) and the exercise on the professional profiles (DACUM

workshops).

g i Operational
" Strategic Analysis of Braiis [
Introduction % N Obijectives ‘Recommendations)
current [ ) et
Objectives it EO4GEO for the LTAP

overview of the vision, mission,  assessment information about  introductory methodology ~ recommendations to be reviewed

EO4GEO project goals and sector  sector's skill requirements, EO4GEO operational under the LTAP, ideas of
proposes a skills strategy training needs, priorities for objectives: BoK, Governance, actors, business
methodology for objectives addressing skills mismatch collaborative tools, models, toolbox for industry, LTAP
\ building the strategy curricula development marketing ideas

Sector Skills Strategy : Executive Summary

concrete vision, mission, goals that will be used as preparatory work for the definition of the long-term
action plan (LTAP) which will guide specific actions to be taken by a diverse group of stakeholders

Figure 3: Chapter liaison

This introductory chapter presents the framework of the d e | i v eSpacdiGeespaiial Sector
Skills Strategy ( S S S )ndpresents the overview of the EO4GEO project and its context
showing the preparatory work filling the gap between the supply of and demand for

space/geospatial education and training taking into account the current and expected
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technological and non-technological developments in the space/geospatial and related sectors. It
also introduces the strategy within the full context of EO4GEO providing a summary of all the

chapters.

Process to build the Strategy

The methodology offers a mechanism to focus on workforce development for the EO/GI sector.
Furthermore, some questions to be answered throughout the EO4GEO project are presented:
What are the essentials of the Sector Skills Strategy? Who are the key stakeholders? Why is it
necessary to create the Alliance? What are sources to leverage funding to implement the
strategy? and How do we monitor and evaluate progress?...

The sector skills strategy presents future activities at Regional level working across boundaries
including some national exercises incorporating a methodology to research the situation of
vocational training programmes in the EO/GI domain in some European countries. This bottom-
up initiative contributes to the strategy development and will form the basis of further discussions
within the EO4GEO project.

2. Strategic Objectives for the Sector Skills Strategy (SSS)

Chapter 2 outlines the strategic objectives for the Sector Skills Strategy (SSS) such as the
vision, mission and goals. It provides the mission as a general statement of how the strategy will
contribute to the vision. The required objectives on what needs to be accomplished to implement
the strategy are also addressed. Overall, this section of the sector skills strategy contains practical
actions to achieve the vision in the short term (EO4GEO project duration and connected through
the EO4GEO project objectives), but also in the long-term action plan (LTAP).

The chapter also presents the fit with the European Skills Panorama and the quality assurance

aspects of the training.

2.1. Vision (SSS)

The vision statement looks forward and creates a mental image on what EO4GEO wishes to

achieve expressing the need for skills for the EOQ/GI sector to achieve its maximum impact.

Deliverable 1.6 i Space/Geospatial Sector Skills Strategy Page 35 from 126
Month 16, Version 2.0




e Co-funded by the x
WA Erasmus+ Programme 2

o of the European Union 904@0

The VISION of the Sector Skills Strategy is to foster the growth of the European EO/GI sector

ensuring a workforce with the right skills, in the right place, at the right time.

The ambition is to maximise the potential of the skills to meet demand and to drive the growth of

the EO/GI sector through innovation and flexibility. The vision requires a systematic approach for

identifying the skills and competences required to meetthes ect or 6 s chal | e 8kijle s . |t
Strategy Action Report from OECD which provides countries with a framework to achieve this
shared vision of: ARBetter Skilsb fits with tBeeSkitlsePanordnab s , B
(See Section 5.4) which turns the labour market data into accurate and timely intelligence to offer

new insights into skill needs in the European Union.

2.2. Mission (SSS)

The mission statement describes how we intend to contribute to the vision and serves to

communicate purpose and direction.

The MISSION is to ensure a strategic cooperation among stakeholders on skills development in
the EO/GI sector (Sector Skills Alliance). This cooperation will support growth, diversity, and
flexibility by providing harmonized and improved educational offers across different learning
levels including VET (vocational / professional training) and academic [high school education,
university (graduate, postgraduate)] training and the development of new occupational profiles
for the EO/GI sector.

The Copernicus Building Skills action aims to increase the supply of skills to stimulate the growth
of geospatial-related jobs in Europe. The proposed mission will leverage the sector skills by
ensuring political commitment and coordinating with different stakeholders for the implementation
phase and effective policy measures at EU level. These measures will help to increase the number

of people able to access, understand and use Copernicus data and information.

This directly supports and contributes to the implementation of the Space Strategy for Europe
(COM(2016)) having, among its objectives:

0 to maximize the benefits of space for society and the EU economy by encouraging the
uptake of space services and data;
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0 to support research and innovation and development of skills, with explicit reference to the
New Skills Agenda for Europe, the inclusion of space/Earth observation in the Blueprint and
the launch of a dedicated sector skills alliance (which led to the approval of EO4GEO within
ERASMUSH).

In this framework, the following European Commission policy priorities have been identified to be
addressed by EO4GEOQO activities:

0 Skilling people through space data and applications covering the entire value chain to
enable innovation in different downstream sectors, since it has been assessed that there is
a need to create a dedicated education path which istruly i nt er di sci plinary
education. Moreover matching job profiles needed in the future, it is important to enable soft
skills from the early education steps and in vocational education for students at high
schools and university (training) and workers (re-training). A key challenge for industry is
that there are not enough students considering EO/GI as a career choice from the outset;

0 To pursue a mutual recognition of job profiles and skills from national education systems
and labour markets (different sectors) actors (SMEs, Industry, Public Authorities). Currently,
some actors are aware of their need to receive the right offer of skilled people to face
innovation strategies led by Copernicus paradigm shifts (space 4.0 revolution, Al and other
technologies), but struggle to find suitable skilled staff. Actions are needed to help
developing and foster EO/GI skills in the end-user sectors (agriculture, energy, transport,
| ocal government , etc.) as this i s whease t he
eventually comes from;

0 Qualifications and certifications can be a

recognition, supporting the Copernicus Users Uptake Strategy. To pave the way for this

long term objective, the ESCO classification is being taken into due account to align the set

of tools EO4GEO will develop with the ESCO available tools and to further cooperate to

feed ESCO with skills, occupational profiles and qualifications EO4GEO will identify for the

space/geospatial sector.

2.3. Goals (SSS)

EO4GEO proposes first gui del i nes of a NANEuropean
fiLeadershipo for EO/GI skills development in Euro
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demand/offer of the sector but also developing skills. With this mission in mind, the EO4GEO

Consortium will harmonize and give recommendations and develop material (when needed) on

EO/GI training courses and programs at different levels such as VET, graduate and postgraduate

levels directly linked and adapted to the European classification of Skills, Competences,

Occupations and Qualifications (ESCO) occupational profiles. To accomplish this, the following

Sector Skills Strategy goals (core, specific targets to achieve the vision) and long-term goals (LTG

designated for the LTAP) have been grouped in five different aspects that should be covered in the

skills strategy. These goals will not be fully reached during the EO4GEOQO project but recommended

to be follow up during the LTAP. The LTGs definition help to categorise the (core) SSS goals. The

table 3 represents the skills aspects, goals and the long terms goals.

Table 3: Skills aspects, goals and Long-Term goals (LTG)

intelligence across

stakeholders is created.
-Skills
mapped to better refine

needs are

teaching supply, with a
focus on flexible learning

paths.

supported.

-Political commitment at EU level
(DG-GROW & DG-EMPL) to
stimulate innovative skills
development policies is ensured.
-Harmonised curricula, mobility

activities and training offers at pan-

private sector,
government and
fend use
sectors is

established.

Skills Skills assessment & Skills recognition | Skills development Collaboration Outreach &
aspects | intelligence & transferability awareness raising
Long Qualifications® of the Qualifications are There is a sufficient amount of The Existing and
Term existing workforce are recognised in education and training being stakeholders are | potentially new
Goals properly described and other countries provided by universities and VET collaborating in stakeholders are
(LTG) compared with current and can be providers and political commitment | an efficient and aware of and
and future demands. transferred to stimulate skills development effective contributes to the
between policies manner. skills development.
universities and
other training
providers.
SSS -A coordinated effort to - A standard for -The use of EO/GI services as an -A strategic -The EO/GI
Goals improve competitiveness | describing key inspiring and innovative context for | collaboration awareness of and
(core) and penetrate other qualifications is learning across all age groups and | between the engagement  with
sectors through market developed. value chains is encouraged and skills alliance, filend user

is improved leading
to increased uptake
of Copernicus data
and information

services.

% Qualifications term includes knowledge, skills and competences.
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European level are developed and

implemented.

2.4. Objectives (SSS)

The objectives to achieve the strategic goals under the Sector Skills Strategy (SSS) and the
Long-Term Action Plan have been defined in the tables 4 and 5 (ldentification of goals and
objectives). The objectives registered as (| ) perform as EO4GEO objectives under the EO4GEO

Work Plan (Table 4) while the rest of actions will be considered for the LTAP discussions (Table 5).
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Table 4: Identification of goals and objectives by skills aspects (EO4GEQ)

Skills aspects
LTGs
SSS Goals

Skills assessment & intelligence

Skills recognition &

transferability

Skills development

Collaboration

Outreach & awareness raising

Qualifications of the existing
workforce are properly described
and compared with current and
future demands.

(Understand skills needs)

Qualifications are
recognised in other
countries and can be
transferred between
universities and other
training providers.
(Skills leverage through
transferability)

There is a sufficient
amount of education and
training being provided
by universities and VET
providers and political
commitment to stimulate
skills development
policies.

(Skills leverage through

training and education)

The stakeholders are
collaborating in an
efficient and effective
manner.

(Promote collaboration
between academic,
industry, government and

end user sector)

Existing and potentially new
stakeholders are aware of and
contributes to the skills
development.

(Promote the use of (G)EO in

teaching, learning and innovation)

A coordinated effort to
improve competitiveness and
penetrate other sectors
through market intelligence

across stakeholders is created

(I ) Areview and monitoring
program (methodology on how to
assess demand/supply) will be
implemented, providing a detailed
insight in the current supply of and
the requirements for
education/training in the EO/GI
sector. (Review and monitor the
skills needed by the sector
understanding the collective impact)
(EO4GEO Work Plan)

(1 ) Atechnology and non-
technology watch that permanently
monitors, analyses and publishes
the developments and trends in the

space/geospatial and related
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sectors, and in society at large
(EO4GEO Work Plan> Proposal for
LTAP))

Skills needs are mapped to (I ) Acommonly agreed Body of (I ) A series of curricula
better refine teaching supply, Knowledge describing an ontology carefully designed,

with a focus on flexible for the space/geospatial domain that discussed and agreed
learning pathways can be permanently updated by upon within the

making use of a set of collaborative space/geospatial

tools in a collaborative platform community, based on the
(EO4GEO Work Plan) modelling of a series of
work processes, linked
to a series of
occupational profiles in
the sector making use of
the BoK for Gl and EO
and other competency
frameworks (EO4GEO
Work Plan)

The use of EO/GI services as (I ) A series of training
an inspiring and innovative actions for different
context for learning across all scenarios in the sub-
age groups and value chains is sectors o6inte
encouraged and supported applications?d
citiesd and 0o
changed inclu
work and internships
making use of
collaborative methods
and tools (EO4GEO Work
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Plan)

Political commitment at EU
level (DG-GROW & DG-EMPL)
to stimulate innovative skills
development policies is

ensured

-Coordination with the
Commission services for
the implementation phase
and effective policy
measures (by EC-DG
GROW)

Harmonized curricula and
training offers (including
workforce mobility) at pan-
European but also
international levels are

improved and developed

A standard for describing key
qualifications is promoted

A strategic collaboration
between the skills alliance,
private sector, government and
fend usero sectg

established

(1 ) Create an operational
Sector Skills Alliance
enforced by of a

O0Net wbdN&t wor k
(interested in skills
development). Those
partners could be part of
the academic, research,
industry, decision-making

actors including the EC) but
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also end user sectors.
EOA4GEOQO is interacting with
the Copernicus academy,
Copernicus relays, ESA
academy, EUMETSAT,
EEAs, etc). Establish links
with EiroForum. Explore
uptake with other market
sectors (EO4GEO Work
Plan)

The EO/GI awareness of and
engagementwi t h fAend
sectors is improved leading to
increase uptake to Copernicus

data and information services

(1 ) Further develop/improve
mapping of EO/GI education and
training landscape, with strong
focus on learning objectives
(EO4GEO Work Plan)

(I ) High level capacity building
event (EO4GEO Work Plan)

Table 5: Identification of goals and objectives by skills aspects (LTAP)

Goals / Skills aspects

Skills assessment & intelligence

Skills recognition &

transferability

Skills development

Collaboration

Outreach & awareness raising

(Understand skills needs)

(Skills leverage through
transferability)

(Skills leverage through
training and education)

(Promote collaboration
between academic,
industry, government and

end user sector)

(Promote the use of (G)EO in

teaching, learning and innovation)

A coordinated effort to face
competitiveness and diversify
market intelligence across

stakeholders is created
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Skills needs are mapped to
better refine teaching supply,
with a focus on flexible

learning pathways

-Recognition in the European
Skills / Competences,
qualifications and Occupations
(ESCO classification).
EO/Geospatial VET courses
are offered within all national
VET systems and directly
linked to ESCO occupational
profiles (skills, competences,

occupations, qualifications)

2

eo4geo

Support quality assurance
procedures through skills
development by raising
standards and
responsiveness in
education and training
provision. Quality
assurance procedures will
act as driver for the mutual
recognition on
occupational profiles and
skills, between education
system, labour markets

and users

-EQ/GI VET courses are offered within all national VET

systems and directly linked to ESCO occupational profiles

Recognition and validation of non-formal learning

The use of EO/GI services as
an inspiring and innovative
context for learning across all
age groups and value chains

is encouraged and supported

Provide a mechanism for
the upskilling of the
existing scientific
workforce (Support
Continuing Professional
Development (CPD) and
Wider Learning
Opportunities...)

Promote the engagement
of professionals in the
sector "updating" and
"upscaling". Build and
update the transferable

skills base

Encourage and support the use of
EOI/GI as an inspiring context for
learning across different learning
levels (inc. academic (HE,
Universities and VET education).
Inspire younger children to focus on
STEM/STEAM skills and to see
EO/GI as an attractive career choice.
Start cultivating their interest in EO/GI

from school stage
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Political commitment at EU
level (DG-GROW & DG-EMPL)
to stimulate innovative skills
development policies is

ensured

2

eo4geo

Stabilize funding for skills
policy and resolve funding
challenges (Regional
Sectoral Skills investment
plans for EO/GI sector)

-Mutual recognition of job
profiles & skills between
national education
systems and the labour
market (consisting of
different sectors) (by EC-
DG GROW)

Curricula design and training
offer (including workforce
mobility) at pan-European but
also international levels

improved and developed

-Facilitate transferability
between public and private
organizations

- Facilitate transferability of
students between academic
institutions in different

countries

-Transferability of skills
among groups of sectors
must be enhanced, with
mobility schemes and
European credit system
for vocational education
and training (ECVET) as

potential enablers.

-Acknowledge
EO/Geospatial courses in
national VET systems.
Develop pan-European
training modules and
collaboration agreements
for countries not having
sufficient VET training
resources in the field.

A standard for describing key

qualifications is promoted

A strategic collaboration

between the skills alliance,
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The EO/GI awareness of and

engagement with
sectors is improved leading to
increase uptake to Copernicus

data and information services

-Ensure occupations and
occupational profiles are

currently included/defined
in ESCO

Closer working with VET
and higher education
(Enhance responsiveness
of initial and continuing
VET and HE)

-Develop and implement wider
outreach programmes to improve
awareness and engagement with the
ERASMUS+ programmes

-Secure and embed
vocational skills in the
workforce (promote
vocational pathways (VET)
on an equal footing with
academic routes, ensure
visibility of progression
routes...). Support the
design and delivery of
transnational vocational
training content, as well as
teaching and training
methodologies for
European professional
core profile. Bring links
with Smart Specialization

Strategies at regional level

-Collaboration also needs
to extend out
usero sectors
automotive, energy, local
government etc.) as these
sectors are the
fifconsumer so 0
information, so they
generate the pull that

leads to increased uptake
of Copernicus data and
information services.
Without this, our EO/GI
sector is hav
its technology towards

these sectors.

-Develops connexion with the STEAM
education (science, technology,

engineering, arts and mathematics)

-Ensure that support
materials on careers are
accessible, including job

profile specifications, work

-Build awareness of EO/GI sector
skills objectives (i.e. particular focus
on digital skills, green skills and

sustainable development)
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experience, internships

and information on jobs

Deliverable 1.6 i Space/Geospatial Sector Skills Strategy Page 47 from 126
Month 16, Version 2.0



**x Co-funded by the
WA Erasmus+ Programme

é 2
kot of the European Union 904@0

EO4GEOQO is a 4-year project running from January 2018 to December 2021. The timeframe and
measuring progress are proposed in Annex 5 and it is represented by a table which captures
actions and engagement with representative stakeholders. The timeframe will be revisited in WP6,

under the Long-Term Action Plan.

2.5. Feed the European Skills Panorama

The Skills Panorama portal is an initiative of the European Commission to improve transparency
on the European labour market by providing online access to data and research findings on skills
and labour market prospects at both national and European level. In the Skills Panorama,
guantitative and qualitative information on sectoral skills are included through:

0 Resources: updated information with key pieces from various sources (for example
EO4GEO deliverables for WP1), including sectoral skills-relevant reports.

0 Analytical Highlights: concise reports on selected topics (e.g. sectors, occupations and
countries) providing intelligence on demand, supply and trends in skills and related areas

o] Indicators: computed using European and widely accepted sources (i.e. Eurostat Labour
Force Survey, the European Centre for the Development of Vocational training (Cedefop) forecast,

EACEA call for proposals®é )

In the Guidelines for Applicants for Sector Skills Alliance, the need to provide a detailed
assessment of the current and anticipated skills shortages, gaps and mismatches in the sector, as
well as the need for the review of occupational profiles was clearly mentioned, together with the
request of delivering all relevant EU and/or country level qualitative evidence and quantitative data
in open data format, using CEDEFOP’s Practical Framework for including sectoral skills evidence

in the Skills Panorama®.

Accordingly, in the work plan of EO4GEO the commitment to use the Collected sectoral skills

evidence to feed the European Skills Panorama is stated, also mentioning that both reports D1.5

% Call for Proposals i EACEA 04/2017, KA 2 i Cooperation for Innovation and Exchange of Good Practices, Sector Skills Alliances
Appl i cantsd Guidelines

% Skills Panorama (2018). Practical Framework for including sectoral skills evidence in the Skills Panorama
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ASkills shortages, gaps and mi smat chesandbDda.6 we e n
iSpace/ geocstpoart i @Ki ISles Strategyd would have been p

European Skills Panorama.

EO4GEO D1.5 is suitable for submission to the Skills Panorama team to allow to decide if and in

which way the results will be uploaded on their Platform, together with former deliverables D1.1
ACurrent supply of space/ geospantdi alD1 .e3du édi®deimamd
space/ geospati al education and training and priori
contain (or refer to) data which are collected and provided in formats that enable further and
comparative analysis between sectoral studies, which is a condition necessary to feed the Skills
Panorama. The deliverables and the corresponding web links are being therefore provided to the

Skills Panorama team for their examination, including raw data in standard format, record of

original tables/figures and, when applicable, metadata. As specified in the Practical Framework,

the deliverables will be released in MS Word document format to allow the development/update of

analytical highlights. Whenever missing, the contact information will be also included.

Additionally, all above reports contains the methodology followed, since this can help Skills
Panorama® expert s under st and t he Aitineraryo of (
representativeness of sample, soundness of research methods used etc.) and compare and match
it to results from other reports, also promoting comparative analysis among different sectoral skills
work. The feedback from Skills Panorama experts on the deliverables released so far within the
EO4GEO skills intelligence will be of great value to better tune the applied methodology and
enforce it in view of its replicability within and beyond the project (both from a geographical and

temporal perspective).

For instance, in the Practical Framework it is recommended to have a substantial part dedicated to
country/regional analysis of the topic, based either on national or EU data sources (i.e. highlighting
differences between countries/regions). This is in line with the main guidelines the project is
drafting within the Sectoral Skills Strategy, where a major role is given to a regional rollout, also

with the identification and involvement of key players at a national / regional and even local level.

®pPractical F r a nkeywponcijdes farplamming, devel@iping and carrying out a sectoral skills study applied by Cedefopo
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We refer to the Practi caKeyprincplesforplanking,adavdlopingtasd An n e
carrying out a sectoral skills study applied by Cedefopd f or furt her cdearfainl ed g
sectoral skills studies, which should be detailed in the methodology for up-dating and replicating

those studies along time as part of the sectoral skills strategy.

This section provided a first view on how to link the project outputs to the ESCO occupational
profiles in terms of training provision and formats while section T4.1 in the project will identify the
business processes and occupational profiles. These occupational profiles should then be
described in a way that is compliant with EQF.

2.6. Quality Assurance

The EO4GEO project has no ambitions to change or improve the quality assurance practices at an

academic, nor at the VET-system level (often national).

As a first objective, it is expected that the EO4GEO project will propose new curricula to be
implemented, for instance as new study programs at CVET (Continuous VET) levels or university
levels. In case of new VET programs, the sector skills strategy should assume that these new
programs will be implemented according to the national legislations for VET education. As
expressed in the EO4GEO Deliverable 9.2 (Defining the Quality Assessment approach for VET
related activities), in cases where companies or other entities within the space/geospatial sector
will provide formal vocational training, they must establish appropriate Quality Assurance (QA)
routines according to their national regulations. Another possible solution for the companies may

be to carry out the training as a contractor of an accredited VET provider.

A second objective is to specify the processes for assuring that the curriculum and the learning
material, are aligned with the European Qualification Framework (EQF). By doing so, future
certification will be possible. ESCO is a multilingual classification system for European skills,
competences, qualifications and occupations. It is expected that the project will revise and update
the existing ESCO occupational profiles. These job profiles should then be described in a way that
is compliant with the EQF. The EQF is also used for specifying learning outcomes, both at a
program level and at a module level. The qualifications defined in the curricula design phase

should be based on the qualifications identified in the work process assessement.
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A third objective is to analyse the ECVET principles and give recommendations about their
applicability for the EO4GEO project: 1) ECVET units are components of qualifications, consisting
of a coherent set of knowledge, skills and competence that can be assessed and validated with a
number of associated ECVET points 2) ECVET partnership is an instrument used for transfer and
accumulation of learning outcomes 3) ECVET points provide complementary information about

gualifications and units in numerical form.

Outcome: Strategic Objectives

This chapter presents a reflexion on the Strategic views. It gives direction creating the path on
what EO4GEO wishes to achieve in the long-term action plan (fostering the growth of the
European EO/GI sector ensuring the development of workforce with the right skills, in the
right place, at the right time). We describe our contribution to it on what we are intending to do
supporting the vision serving to present this route (ensuring the strategic cooperation with
stakeholders on skills development in the EO/GI sector (Sector Skills Alliance)).

The importance of a comprehensive approach to the sector strategy and the curriculum
development is that it results in the creation of a robust set of goals obtained by partners and
external stakehol dersé consensus. Those hayv
the skills assessment (coordinated effort for market intelligence & skills mapping), recognition
(EO/GI as inspiring and innovative context), development (political commitment & curricula
design), collaboration (strategic collaboration & cooperation) and awareness (engagement with
users). Such a blueprint may then serve as a powerful cornerstone for subsequent steps of the
EO4GEO Project and the skills development.

This chapter also provides a description of the process on how the sector skills development will
be reflected and become available for use under the EU Skills Panorama is provided. The Skills
Panorama portal turns labour market data into useful, accurate and timely intelligence that helps

policy-makers in making their decisions on skills and jobs in Europe.

Main recommendations from the deliver a b | e @ D e qualityi assgssmemteapproach for
VET related activitieso have been addressed
with European initiatives like ECVET, EQAVET and EQF.
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3. Analysis of current status

Chapter 3 describes the i Anal ysi s of t he tdher reevnatl ust a touws|a

Principlesd concerning the integrated analysi

EO/GI sector. It deals with the mismatches and how to bridge the identified gaps. It involves the
assessment of the collection of information
and incorporates elements of analysis of both the demand and supply surveys*®® by bringing those
previous projects tasks results together, with the goal to identify shortages, gaps and mismatches.
It describes methodologies to be applied during the course of the EO4GEO project in the context of
the Vocational Education and Training (VET) but also an exercise on professional profiles. It also
presents an exercise based on the EO/GI value chain.

0o, f
i s 0]
About

The importance of equipping people with the right skills for today and tomorrow's jobs in the EO/GI
sector was expressed in previous deliverables. An integrated analysis of the demand for and
supply of geospatial education and training was undertaken in the European GI-N2K project and
revealed some important gaps in the education and training offer. The 2016 study on the socio-
economic impact of Copernicus® concluded that one of the main threats of Copernicus user
uptake is the lack of appropriate skills. The EP study on space market® highlighted that a lack of
specialized technical and scientific skills could prevent private enterprises from exploiting

opportunities in space data and was a barrier for the development of the EO/GI data market.

As part of the preparation of the skills strategy for the EO/GI sector, several additional surveys
have been undertaken in the context of EO4GEO. These include surveys of both the demand for
and supply of EO/GI education in Europe as well as an analysis of key trends and challenges
related to the EO/GI sector. The results and findings of these studies help to better understand the
current status of the sector, as well as the main challenges that have to be addressed in terms of

skills needs and skills development.

% Supply and Demand surveys (http://www.eo4geo.eu/surveys/)
% Study to examine the socio-economic impact of Copernicus in the EU

% Space market uptake in Europe
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3.1. The EO/GI education and training landscape

The EO4GEO Supply Study® provided a mapping and investigation of the current supply of
training and education in the domain of EO. Since the GI-N2K project investigated the Gl part of
the sector, the focus of the EO4GEO supply study was on the EO part. The results and findings of
this study, which was based on a survey among education and training providers, in combination
with a systematic web investigation of education and training resources available online, provided
a picture of the current EO education and training landscape. The survey led to the identification of
more than 230 EO/GI training and education resources. The identified training and education
resources could be divided into three main categories: academic courses and lectures at Master
level (EQ7), academic courses and lectures at Bachelor level (European qualifications
framework)*® (EQF5/6) and vocational training modules and packages (EQF 4). EO/GI education
and training are mainly provided by education and research institutions, but also private companies
and public administrations are active in the provision of training and education on EO/GI.

With regard to the application fields as identified in the EARSC Taxonomy for the EO Services
Market*, education and training is provided on all six application fields, but especially the field of
Land Services is dominant in the current education and training offer. Around 60% of the identified
training and education resources make use of one or more of the Copernicus Services*, with the

Copernicus Land Monitoring Service (CLMS) being the most often used service.

In terms of the scope and content of EO/GI training and education, a distinction can be made
between two main groups of education and training resources, i.e. education and training on
remote sensing education and education and training on Gl and geomatics. At present, there are
very few education and training resources covering both remote sensing and geomatics in an

integrated manner. When focusing on remote sensing education in particular, a further distinction

®  EO4GEO Supply Study (http://mww.eodgeo.eu/download/eodgeo_d1-1_current-supply-of-space-geospatial-education-and-
training_v2-0/?wpdmd|=3192)

“ European qualifications framework is a common European reference framework whose purpose is to make qualifications more
readable and understandable across different countries and systems

“ EARSC Taxonomy for the EO Services Market

“2 Copernicus services (https://www.copernicus.eu/en/services): Atmosphere, marine, Land, Climate Change, Security, Emergency
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was made between basic resources, advanced resources and domain specific resources. Basic
education and training resources on remote sensing® mainly deal with the basic theoretical,
methodological and technological principles of remote sensing, covering topics such as the
physical principles, main platforms, types of sensors, data acquisition techniques. Advanced
training and education in remote sensing consist of highly specialized resources, often dealing with
a particular remote sensing method** or technology®. Domain specific resources, which are often
targeted at professionals or experts, provide introductory knowledge on remote sensing in a
specific domain or fields and strongly focus on practical applications and the use of remote sensing
data in decision making in a particular domain. The users of EO/GI data and services are present
in many industries, each with very specific needs. Examples of such sectors are spatial planning,
agriculture, urban development, coastal and marine management, mining, fisheries and

aquaculture.

Important pillars in the current EO training and education landscape are the training and education
sites provided by the European Commission (Copernicus education)*®, and key organizations or
associations such as the European Space Agency (ESA)*, the European Organisation for the
Exploitation of Meteorological Satellites (EUMETSAT)*, the Network of European Regions Using
Space Technologies (NEREUS)*, the European Association of Remote Sensing Laboratories

(EARSeL)*® and various others. Several successful examples are outlined below.

The Copernicus program itself made available around 130 training videos via the official
Copernicus YouTube channel, of which many are devoted to foster user uptake regarding the use
of Copernicus data (with information on how to access and process Copernicus data and how to

use the Copernicus Services for specific applications/case studies). Another key component of the

3 Remote sensing is the process of detecting and monitoring the physical characteristics of an area by measuring its reflected and
emitted radiation at a distance from the targeted area

4 Remote Sensing methods are analysis of image data that comes from one or more remote sensor types (i.e. ocean colour)

> Remote sensing data collection technology can be passive or active. Passive sensors (e.g., spectral imagers) detect natural radiation
that is emitted or reflected by the object or area being observed. In active remote sensing (e.g., radar) energy is emitted and the
resultant signal that is reflected back is measured)) (i.e iInSAR)

“¢ European Commission (Copernicus education) and Copernicus YouTube channel, Copernicus Training and Information Sessions
" European Space Agency (ESA)

48 European Organisation for the Exploitation of Meteorological Satellites (EUMETSAT)

“® Network of European Regions Using Space Technologies (NEREUS)

50 European Association of Remote Sensing Laboratories (EARSeL)
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Copernicus training offer are the Copernicus Training and Information Sessions organized in the
different Member States, that aim to promote awareness of the many uses of Copernicus data and

information.

The European Space Agency established a training and education portal to provide information
about their education activities, and enables access to all the resources produced. ESA provides a
large and diverse collection of education resources, including the ESA MOOCs, the LearnEO!
project, the EO Education for Schools resources and various other i more advanced - training
courses (e.g. Dragon Training, Tiger Training, Advanced EO Training). ESA also provides a
comprehensive hands-on training service as part of the RUS (Research and User Support for
Sentinel Core products) Service, which aims to promote the uptake of Copernicus data and to
support the scaling up of R&D activities with Copernicus data. The RUS Training platform provides
easy access to face-to-face training sessions, online webinars and e-learning courses. Via the
European Space Education Resource Office (ESERO), ESA also aims to support the primary and
secondary education community in Europe. ESERO offers a series of national or regional training
sessions for both primary and secondary school teachers, as part of continual professional

development qualifications.

Additionally, EUMETSAT, hosts a Training Library with several online training modules. NEREUS
developed an online tool called the NEREUS e-catalogue, an open and up-to-date inventory of
training courses performed in the space domain in the NEREUS network regions. The 2017-18
edition of the catalogue contains information on 368 courses provided by European universities.
EARSeL regularly organizes summer schools and workshops on key topics in the EO/GI domain.
These are just some examples of the wide variety of EO/GI education and training resources

provided by actors in the field, and many other resources and initiatives exist.

Adding the EO/GI education and training resources provided by these organizations and
associations to the resources identified in the survey, EO4GEO was very successful in mapping
the EO/GI education and training landscape, with the identification of more than 1000 different
education and training resources on EO/GI. The main challenge now is to further investigate the
content of each of these sources to better understand which topics they address and which skills

they aim to develop.

More info Deliverable EO4GEO_D1.1_ Current supply of space-geospatial education and training
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3.2. Understanding the demand for EO/GI skills

The EO4GEO Demand Study®! aimed to better understand the demands of current workforce in
the EO/GI sector and to highlight skills required in this sector in the near future. The study
consisted of several components, of which the part on the demand of skills in the EO/GI sector can
be considered as the main pillar. Between April and July 2018, this survey on skills and
occupations was completed by 176 respondents, from different European countries and types of
organizations (public sector, SMEs, education and training providers, etc.). While the first part of
the survey focused on the organization of the respondents and their own job and expertise, the
second part looked at the most needed EO/GI job profiles and the knowledge, skills and
competencies relevant and needed for these profiles. Especially the answers provided to this
second part provide valuable information on the skills and occupational profiles required by the
EO/GI sector.

With regard to the most important and valuable skills, several highly relevant skills sets were
identified. In general, data skills were given the highest importance across all answers provided to
the survey. Other skill sets were considered important by most of the respondents and they
included analytical methods, visualization and cartography, programming and development.
Differences were also found in the skills ratings across types of organization, with, for instance,
large companies putting most emphasis on programming and development-related skills. Other
skill sets, such as computing resources and platforms, were generally considered to be less
relevant by the respondents. However, this does not reduce the importance of the related skills, but
it could indicate that there might be fewer profiles with these specific skills (a growing role on the
processing capabilities in the production of EO services). When looking at the specific skills, most
of them could be identified and considered to be relevant and require a high level of expertise.
These include the extraction, transformation and loading of EO/GI data, the interpretation of EO/GI
data, geo-referencing and resampling data and the evaluation of data quality. Besides these
domain-specific skills, also the importance of transferable skills, such as communication skills,
networking skills, an independent and proactive working attitude and the willingness to re-skill and

enter new thematic fields, was highlighted several times.

* EO4GEO_D1.3 7 Demand for space-geospatial education and training and priority occupational profiles
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For the analysis of the demand for skills and profiles in the EO/GI sector, the results and findings of
the EO4GEO Demand survey were completed with a series of discussions and in-depth interviews
with both industrial and public sector actors in the domain. Based on the results of both the
interviews and the survey, three main occupational profiles were identified, which already linked
occupations with required skills: 1. EO/GI developer (master level), a technically oriented master
level EO/GI graduate, that is especially proficient in data related skills and has programming and
development skills, but also requires additional skills in analytical methods, visualization, data
capture and management required for the development of EO/GI products and services; 2. EOQ/GI
data analyst (master level), an analysis oriented master level EO/GI graduate that is highly
proficient in space/geospatial data skills and analytical methods, complemented by skills in
visualization, programming and development and data capture and management; and 3. EO/GI
specialist (project manager), a PhD level EO/GI graduate that is highly proficient not only in the
tasks of the analysis and technically oriented master but also proficient in the skills of EO/GI and
society, computing resources and platforms, and organizational and institutional aspects. These 1
new 7 occupational profiles all express the increased relevance of the integrated development of

space/geospatial occupational profiles.

Another approach to better understand and gain insight in the profiles and skills currently required
in the EO/GI job market is the investigation of existing job advertisements in the domain of earth
observation and geo-information. Job advertisements are a rich source of information about skills
needs and can be used to get more insight in sector-specific requirements or competencies related
to a specific occupation. Based on an analysis of advertisements for jobs in the EO/GI sector,
several main occupational profiles in the sector could be identified, including more traditional
profiles such as cartographers and remote sensing experts, but also various types of GIS related
profiles, such as developers, (data) specialists, analysts and technicians. With regard to the skills
that are demanded by the EO/GI job market, the results of the job advertisements analysis
confirmed the i mportance of recogni z key §0/@ Bkillogr am
sets, alongside other skills sets such as @dnal yt

Cartographyo.

The results of the EO4GEO Demand Study and the complementary job advertisement analysis
both reveal new skills and skills sets that should be covered in EO/GI training and education. In
addition to this, they also demonstrate the need to rethink and revise the EO/GI related

occupations and skills as currently included in ESCO, the European multilingual classification of
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Skills, Competences, Qualifications and Occupations. ESCO, which is an important element in the
achievement of the objectives of the New Skills Agenda for Europe, provides a common reference
terminology for describing, identifying and classifying skills, competences, qualifications and
occupations relevant for the EU labour market and education and training. It systematically shows
the relationships between the different concepts. ESCO currently contains three occupations
related to the EO/GI domain: geographic information system specialist, remote sensing technician
and cartographer. For each of these profiles, a set of essential and optimal skills was defined. In
total 50 different EO/GI skills were defined, including skills that are seen as relevant to all three
EO/GI profiles such as applying digital mapping, collecting data using GPS, compiling GIS-data,
executing analytical mathematical calculations, creating GIS reports, creating thematic maps, using
digital illustration techniques and using geographic information systems. The EO4GEO Demand
Study and job advertisement analysis showed the need to include new and updated occupational

profiles as well as new skills.

While the focus of the EO4GEO Demand Study and related initiatives was mainly on expert
profiles and expert skills in the EO/GI domain itself, it is important to also recognize the need to
provide people in other domains with the right skills and competencies. This especially applies to
various types of users of EO/GI data, including professional users but also end-users, with very

specific skills needs.

More info Deliverable EO4GEO_D1.3 1 Demand for space-geospatial education and training and

priority occupational profiles

3.3. Anticipating future skills needs

EO/GI training and education will only be relevant and effective in case it also takes into
consideration the key trends and challenges related or relevant to the domain. These trends and
challenges will determine the future need for knowledge and skills. Skills anticipation, i.e.
identifying future skills needs and preparing to meet them, means that relevant trends and

challenges are monitored and further explored.

Therefore, it is essential to recognize and well understand main trends and changes in the EO
sector and its value chain, which can be divided into three major components: upstream,

midstream and downstream. These three components or sub-sectors are constantly evolving. Both
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the upstream sector, i.e. the (space) infrastructure with its massive increase in EO sensors and
satellites, and the midstream/downstream sector, i.e. the ground segment plus value-added
services are experiencing significant changes. Space infrastructure is gradually growing,
comprising huge, multi-national missions like the Sentinel satellites family, and commercial
satellites with increasing spatial resolution, acquisition frequencies as well as micro satellites for
near-individual, or solitary use. The ground segment faces rather disruptive changes in the way
data storing and access is organised, in particular for Sentinel data which is granted to be full, free
and open, and thus increasingly offered as a platform-as-a-service (PaaS). The new paradigm of
big EO data (Abring the us encygtovans thelprevisidnaof analysis-
ready data (ARD) in central data infrastructures, and also to an increasing cloud-based processing
and information extraction (Information as a Service, INFOaaS). The various implementations of
DIAS (data & information access service), are examples that integrate both services to some

has

degree. Thevalue-addi ng industry (fAidownstream sector 0)

the given data and service infrastructure. These technical achievements need to be ultimately
translated into users speak, i.e. the language potential users and customers including the non-EO
industry are able to understand and perceive technical achievements as related to the challenges

they typically face.

The fact that the EO/GI undergoes a considerable change is documented by recent studies.
Important to notice is that many of the trends that are transforming or at least influencing the EO/GI
sector are not unique to the sector but can be seen as broader technological and societal trends.
Among the key technologies and technological trends that (will) have an impact on the EO/GI
sector are the cloud computing (and the fog & the edge), big data, the internet of things, artificial
intelligence, blockchain, augmented reality, drones, SmallSats and future CubeSats. Also, broader
societal developments such as the rise of the circular economy and the data economy, citizen
science and citizen observatories are relevant to the EO/GI sector and its value chain. The 2030
Agenda for Sustainable Development and the creation of the new set of Sustainable Development

Goals is just one of the many policy initiatives with a strong relevance to the EO/GI sector.

Setting up a trend watch system for the EO/GI sector should allow to forecast, monitor and
investigate future trends and developments that are relevant to the sector, and support decision
making on sectoral education and training. An illustration of this is the OGC Technology Trends
process, which uses information from a wide variety of sources to identify technology trends,
assess their relevance and impact to the geospatial industry, and define future actions to the

identified trends. The EO/GI sector should learn from this and similar examples and collaborate
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with actors involved in these initiatives for the creation of an EO/GI Trends Watch, in which also

non-technological trends and developments are addressed.

More info EO4GEO_D1.4 - Trends and challenges in the space/geospatial sector

3.4. Priorities for addressing the skills mismatch

The preparation and execution of these studies on both the demand for and supply of EO/GI
education in Europe and on key trends and developments in or related to the EO/GI sector, has
allowed the identification of the main challenges that have to be addressed in the EO/GI Sector
Skills Strategy. At least five key challenges can be identified:

1. A more detailed and continuous monitoring and investigation of the EO/GI education
and training landscape, which consists of various types of resources provided by many
different actors in the domain. With the identification of around thousand different education
and training resources, EO4GEO already provided a major step in mapping the current
supply of EO/GI education and training. Particular effort should be done to also include
professional and vocational training on EO/GI in this mapping and investigation of EO/GI
education and training landscape. A crucial next step is the investigation of the scope of
content of each of these resources, which means that information on the learning objectives
of these resources should be collected and analysed in a structured and systematic
manner. This should especially lead to more insight in and better understanding of the
extent to which and the ways in which EO and Gl already are addressed in an integrated
manner in particular courses or programs.

2. Investigating and mapping the skills needs of the EO/GI Sector combining information
from various sources. During the preparation of this sector skills strategy, different methods
have been applied to collect information on skills needed by the EO/GI sector. A survey
among people active in the sector, in-depth interviews with employers and an analysis of
job advertisements all helped to better understand the sector skills needs. Ideally, also
EOQ/GI skills in other sectors and in society in general should be investigated. Especially the
skills needed for using EO/GI data are important and should be further explored, knowing
that different users 1 expert users versus professional users versus end users i probably

will have different skills needs. Continuing these efforts to monitor and investigate the skills
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needs and exploring new approaches and methods is crucial, as skills needs are changing
rapidly.

3. Developing a common vocabulary for describing skills needs and skills supply. Skills
gaps and mismatches are about imbalances between the supply of skills and demand for
skills. Detecting these imbalances means that a comparison is made between the skills
developed and supplied by the current EO/GI education and training offer and the skills
needed by the EO/GI job market. Such a comparison is only possible with the use of a
common vocabulary for the description of skills needs and skills already supplied. The
development of the EO/GI Body of Knowledge, by defining core concepts in the EO/GI
domain, will enable and support the comparison and analysis of supply and demand;

4. EO/GI training and education should meet current and future skills needs. The skills
needed by the EO/GI job market should be central in the design and implementation of
EO/GI education and training. There already is a large supply of EO/GI education and
training in Europe, consisting of various programs and courses at master level and bachelor
level, vocational education initiatives and actions, different types of online courses and
programs, etc. The challenge is to think about best ways to improve existing education and
training and to add new elements to the existing education and training offer. Especially the
integration of EO and Gl in single courses, both in academic education and vocational
training should be considered.

5. Building further on existing initiatives and collaborating with leading actors. The
EO/GI sector is characterised by a wide variety of training and education resources and
initiatives, involving many different types of actors and organizations. Many different
initiatives also exist for the collection, description and analysis of occupations, skills,
education and training resources and technological trends. Many of these resources and
initiatives have been identified and investigated in the preparation of this strategy. It is
essential for the EO/GI sector to learn from these and, if possible, to build further on the

work that has been done and the initiatives that have been put in place.

The table 6 identifies the five challenges under the skills mismatch and their relationship with the
operational objectives under EO4GEO but also under the LTG. These challenges reflect their

connexion with skills assessment and intelligence, skills development and collaboration.

Table 6: Skills mismatch priorities and identification of strategy objectives

Skills aspects & Long-Term EOAGEO priorities Identification of EO4GEO objectives by skills aspects
Goals related to skills
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mismatch

Skills assessment &
Intelligence

Quialifications of the existing
workforce are properly
described and compared with

current and future demands.

monitoring and
investigation of the
EO/GI education and

training landscape

(I ) Further develop/improve mapping of EO/GI education and
training landscape, with strong focus on learning objectives (EO4GEO
Work Plan> Proposal for LTAP)

mapping the skills
needs of the EO/GI

Sector

(I ) A technology and non-technology watch that permanently
monitors, analyses and publishes the developments and trends in
the space/geospatial and related sectors, and in society at large
(D.1.4. introduced the technology and non-technology watch that the
implementation could be part of the LTAP, therefore within the project

follow up activities);

developing a
common vocabulary
for describing skills

needs and skills
supply

(I ) Acommonly agreed Body of Knowledge describing an ontology
for the space/geospatial domain that can be permanently updated by
making use of a set of collaborative tools in a collaborative platform
(EO4GEO Work Plan);

Skills development

There is a sufficient amount of
education and training being
provided by universities and
VET providers and political
commitment to stimulate skills

development policies.

meeting current and
future skills needs
through EO/GI
training and

education

(I ) A series of curricula™ carefully designed, discussed and agreed
upon within the space/geospatial community, linked to a series of
occupational profiles in the sector making use of the BoK for Gl and EO
and other competency frameworks (EO4GEO Work Plan)

(I ) A review and monitoring program will be implemented, providing a
detailed insight in the current supply of and the requirements for

education/training in the EO/GI sector;

Collaboration
The stakeholders are
collaborating in an efficient

and effective manner.

building further on
existing initiatives
and collaborating

with leading actors

(I ) Create an operational Sector Skills Alliance enforced by of a
60 Net wod-Né&t wo (intesested in skills development). Those
partners could be part of the academic, research, industry, decision-
making actors including the EC) but also end user sector. EO4GEO is
interacting with the Copernicus academy, Copernicus relays, ESA
academy, EUMETSAT, EEAs, etc). Explore uptake with other market
sectors (EO4GEO Work Plan).

3.5.

This section describes the EO value chain. According EARSC's report for the NextGEOSS®

project, the strategic environment for the Earth Observation (EO) services industry sector evolves

%2 EO4GEO will develop and implement systematic approach to curriculum development in the domain of EO/GI, by taking into

consideration key business processes and occupational profiles in the domain. During the project life time, 15 curricula will be

EO industry value chain

developed that include adaptations of existing courses as well as the development of new courses.

* NextGEOSS is a centralised European Earth observation data hub and platform
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rapidly with the strong development of acquisition capability, online platforms to access data,
infrastructure and new services. Platforms have different positioning, focusing on accessing the
data, attracting developers or providing sales channels. The development in ICT, artificial
intelligence and robotics, just to mention some of these technological trends, are also impacting
the Gl sector which generates new conditions for employment and have unpredictable impacts on
job creation. Although such technological evolution is not new, the risk lies on how the sector
identifies and addresses these new challenges and opportunities. However, in all senses we need
to see it as an opportunity for economic growth and development. The rapid rise of the on-demand
data and the spread of platforms is a concrete impact which is reflected in the value chain. Starting
with the ground station activity collecting raw data from satellites, up to the geospatial information,
the value-chain for EO services is broad even if it does not take into account the satellite
manufacturing. EARSC Surveys® performed in 2012, 2014 and 2016 indicates some changes in
the value chain (Figure 3: Comparison of EO downstream activities).

Split of activities based on 2016 revenues Activity Split (Combination: 2012, 2014,2016)

Hardware/software
36%

Value adding
services

Consultancy
6% Downstream GIS 25%
services 7%

Figure 4: Comparison EO downstream activities evolution

Whereas Consultancy, Downstream GIS, and Ground station operation are stable,
Hardware/software and Value adding services present significant variation of respectively +12%
and -6%. This indicates a growing role of processing capabilities in the production of EO services.

These variations will be analysed in the next EARSC survey for 2019.

The identification of available data, the acquisition of the proper data, the storage of large volumes
of data, the processing capabilities have constraints and there may have been barriers for the use

of the EO products or services. Nowadays, ICT standards and the open data policy contribute to

*EARSC Industry Survey (http://earsc.org/news/results-eo-industry-survey-september-2017)
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