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European Commission Space Strategy for Europe, 2016

Space technologies, data and 
services can support numerous EU 
policies and key political priorities, 
including the competitiveness of 
our economy, migration, climate 
change, the Digital Single Market and 
sustainable management of natural 
resources. Space is also of strategic 
importance for Europe. It reinforces 
Europe’s role as a stronger global 
player and is an asset for its security 
and defence. Space policy can help 
boost jobs, growth and investments in 
Europe. Investing in space pushes the 
boundaries of science and research.

Executive
Summary
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The space sector’s international community of generalists 
connect academia, industry, education and the public 
realm. But they are ill-equipped and ill-served by the space 
sector’s current architecture. 

The sector cannot work effectively across such a wide 
community of partners and stakeholders in the absence of 
a common language, through which core concepts, goals 
and measurables are shared. 

A common language

Compatibility 
between timeframes
Stakeholders in the space sector plan their projects on 
wildly diverse timeframes, ranging from a year (to develop 
a Cubesat, say, or conduct commercial experiments on 
the International Space Station (ISS)) to several years (to 
design and construct a major astronomical telescope) to 
several decades (to design, launch and manage a science 
mission to the outer planets). Too often, ad hoc relation-
ships and arrangements must suffice in the absence of 
a clear legal framework that serves all stakeholders.

A common platform to 
diverse opportunities
The sector’s global community of diverse stakeholders 
have generated countless valuable offerings for their 
communities, in fields from education and training to social 
engagement, culture, and entertainment. But in Europe 
especially, a fragmented space sector is hindering effecti-
ve collaboration at national and regional levels.The sector 
has yet to reconcile its urge to centralise (and simplify) its 
offering with the need to encourage and preserve local 
initiatives, without which the offering withers.

The workshop revealed three key areas for a collabo-
ration model for the European Space Community.

01

02

03
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Introduction

Since at least the late 19th century, the science 
community’s strong international networks 
have promoted their own specialisms, while at 
the same time addressing urgent global issu-
es, from politics to pollution, from food supply 
to foreign relations. 

Among these very well connected scientific 
networks, space science stands out as a uniqu-
ely diverse and collaborative undertaking, 
linking research, education, cutting-edge tech-
nology and cultural heritage in societies across 
the world. As a consequence, space science 
offers the present generation a unique tool for 
fostering equitable global development.

At the same time, the so-called “New Space 
Era” is bringing profound changes in the space 
sector. The space sector’s traditional industrial 
and business models are being challenged. 
Space activities are becoming increasingly 
commercial. The role of the private sector is 
expanding rapidly. In so-called “upstream 
space”, the price of suborbital and even orbi-
tal access is dropping rapidly. In “downstream 
space”, meanwhile, major technological shifts 
have reduced the cost of accessing data 
from space. 

From being the preserve of the govern-
ments of a few spacefaring nations, space is 
evolving a global commons shared between 
an ever-increasing number of diverse space 

Science and technology 
play a central role in the 
social, economic and 
environmental challenges 
we face today. Scientific 
breakthroughs have 
shaped and will continue 
to shape our industrial 
(and social) landscape. 
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actors, drawn from finance, academia and 
industry, and from among citizens themselves 
– citizen involvement being driven particularly 
by advances in digitisation and global infor-
mation sharing.

Considering the European space sector’s 
strategic position in light of this new business 
reality, we believe we can and must create 
a new working environment that brings to-
gether research and development commu-
nities, commercial start-ups and incubators of 
technical innovation. 

Discussions around this goal were the focus 
of a workshop organised at the Lorentz Center. 
Space Science for Societal Challenges ran 
online between 22 – 23 October 2020. Space 
sciences, industry, government policy and eco-
nomics, education, environmental and techno-
logical sciences were among the many fields 
represented, as over ninety participants fle-
shed out new ways of approaching, managing, 
financing and delivering innovation for the 
good of all stakeholders in the space sector.

1 Mary Ritter (EIT Climate-KIC)

The workshop envisioned various means to 
defragment and coordinate the community 
which exploit the potential of the space sector 
to impact sustainably on societal challenges. 

One such European-funded model already 
exists: the Knowledge and Innovation Com-
munity (KIC). KICs are pan-European partner-
ships created under the European Institute of 
Innovation and Technology (EIT) which esta-
blish a‚ knowledge triangle’ between business, 
research and education. By strengthening 
the bonds between these three groups, KICs 
harness research and entrepreneurship to 
address societal challenges, while creating 
jobs and growth. 

A new generation of entrepreneurs is coming 
of age in the KIC environment, in which busi-
ness incubators and accelerators cover the 
entire innovation chain, from training and edu-
cation to services and marketable products1.

In this paper, we explore the merit of the KIC 
model and other approaches to cross-sector 
collaboration; and with researchers and sta-
keholders in relevant fields, we assess how we 
might use these models to harness astronomy 
and space sciences for the good of society.
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Background

The European Commission’s 
Space Strategy for Europe 
(2016) sets four strategic 
priorities for the sector, 
namely to:

01

Between 2014 and 2020 the EU invested EUR12bil-
lion in space activities2, making it the world’s 
second largest space actor by budget. In the 
same period the European Space Agency 
achieved global headlines with a range of ap-
plications and missions. The Copernicus Sentinel 
family’s Earth observation missions began in 
2014. Launched in 2018, Aeolus maps Earth’s glo-
bal wind fields. Bepicolombo (launched 2018) is 
Europe’s first mission to Mercury. Cheops, which 
took to the skies in 2019, studies planets around 
other stars. And this is far from an exhaustive list. 
Ongoing missions include the Huygens mission 
to Titan, while missions pushed back following 
the disruptions generated by the covid-19 pan-
demic include the second ExoMars mission to 
study the Red Planet (pushed forward to 2022). 

Although fourth in terms of tonnage lifted to 
orbit, behind the US, Russia and China, Europe 
is home to a strong satellite manufacturing 
industry and maintains operative space sys-
tems of global utility and importance4. Soon 
Copernicus, Galileo and EGNOS (for satellite 
navigation and geo-positioning) will be joined 
by two new systems: SSA (Space Situational 
Awareness) and GOVSATCOM (Governmental 
Satellite Communications). 4

Europe’s space sector: 
present status 

European Union’s 
strategy for space

•  maximise the benefits of space for 
society and the EU economy

•  foster a globally competitive and 
innovative European space sector

•  reinforce Europe’s autonomy in 
accessing and using space on a secure 
and safe environment 

•  strengthen Europe’s role as a global 
actor and promote international 
cooperation

Horizon 20205, the biggest EU Research and 
Innovation programme to date, with nearly 
EUR80 billion of funding available over seven 
years (2014 to 2020) devoted part of its pro-
gramme to the European space research 
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2  https://www.consilium.europa.eu/en/policies/eu-
space-programmes/

3  Maria Vittoria D’Inzeo 
(DEFIS Defence industry and space)

4  Jeremy Hallakoun (AeroSpace and Defence 
Industries Association of Europe)

5  https://ec.europa.eu/research/pdf/horizon-europe/
annex-4.pdf

6  Maria Vittoria D’Inzeo 
(DEFIS Defence industry and space)

7  Chiara Manfletti 
(ESA Policy and Programme Coordination)

community. Under the motto “Prepare for 
the increasing role of space in the future and 
reap the benefits of space now”, the pro-
gramme sought to develop innovative spa-
ce technologies and operational concepts 
“from idea to demonstration in space”, and to 
harness space data for scientific, public, and 
commercial purposes.

In line with its overarching mission to ensure 
Europe removes barriers to innovation and 
makes it easier for the public and private 
sectors to work together in delivering innova-
tion, Horizon 2020 fostered a number of 
projects providing coordination frameworks 
for the sector.

The Cassini Space Entrepreneurship Initiative 
is representative of these efforts: it aims to 
increase the number of successful start-ups 
and scale-ups in the space sector, by regro-
uping services such as acceleration, business 
incubation, seed funding and pre-commer-
cial procurement6.

These efforts are ongoing. Horizon Europe, 
an ambitious €95.5 billion Research and 
Innovation Programme, meant to extend the 
work and achievements of Horizon 2020, will 
launch in 2021. Its mission-based approach 
(itself derived from the working practices of 
the space sector) identifies five areas 
of activity: 

•  adaptation to climate change 
including societal transformation

• cancer

• climate-neutrality and smart cities

•  healthy oceans, seas, 
coastal and inland waters

• soil health and food

It hardly needs repeating that Space Sciences 
address these challenges, through direct con-
tributions to science and policy, and indirectly, 
through extensive programmes of education 
and public outreach7. An off-the-cuff cata-
logue of such challenges discussed at the 
workshop included:

• climate change

• migration

• mobility

• communication

• energy

• resource depletion

• demographic development 

• conflicts and catastrophes

• health

• biodiversity

https://www.consilium.europa.eu/en/policies/eu-space-programmes/
https://www.consilium.europa.eu/en/policies/eu-space-programmes/
https://ec.europa.eu/research/pdf/horizon-europe/annex-4.pdf
https://ec.europa.eu/research/pdf/horizon-europe/annex-4.pdf


A Collaboration Model for the European Space Community: Learnings from the EIT KIC Model 10

The policy 
landscape of 
the European 
Space Sector

02

The history of the space sector can be divided 
into four approximate eras.

The first era of space exploration was conduc-
ted from Earth, by means of clocks, naviga-
tional instruments and telescopes, and found 
support in academies focused on practical 
problems of global utility (in particular the 
measurement of longitude). 

Four stages in the 
development of 
the space sector
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In the years immediately following the Second 
World War, a distinctive space sector was as-
sembled by state actors for state purposes. All 
branches of that effort, from scientific rese-
arch to technological development to explo-
rations, both crewed and uncrewed, were seen 
to serve a central state agenda, and were 
funded from the public purse. 

The emergence of mature telecommunica-
tions satellite technology ushered in a third 
era, that of commercialisation, as state intere-
sts in low Earth orbit (e.g. telecommunications, 
meteorology, and security) overlapped with 
the interests of commerce (e.g. telecommuni-
cations, meteorology, and television transmis-
sion). The need for international cooperation 
was by now self-evident and political prestige 
rested with those who could facilitate global 
international cooperation, particularly through 
the ISS.

Some years ago, we entered the sector’s 
fourth era, dubbed by some “New Space”. 
Low Earth orbit (LEO) operations are no longer 
dominated by state-run vertical monopolies. 
Opportunities in downstream space have mo-
netised these operations, leaving state actors 
free to develop ambitious projects on an inter-
planetary scale.

In the New Space regime, LEO operations are 
market-driven and space agencies behave 
as “anchor tenants”, winning steep discounts 
in exchange for steady cash flows8. This is the 
business model by which, for example, NASA 
expects to benefit from SpaceX’s regular flight 
services. It is a political and commercial given 
that any future space transportation fleet ope-
rated by ESA will be purchased, not built.

The “anchor tenant” role is not a passive one, 
and the public sector should adopt a partner-

The ‘anchor tenancy’ model
ship approach based around anchor tenancy 
to help stimulate innovation and entrepreneu-
rship. An example of best practice is afforded 
by ESA, which has, for example, called for the 
removal from orbit of a piece of identified 
space debris originating from ESA’s activities. 
Space debris removal is not yet a commercial 
sector, but the commercial opportunities have 
been brought sharply into focus by ESA’s call 
and competition. A launch from competition 
winner Clearspace9 is expected next year to 
effect the object’s removal. 
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8      Chiara Manfletti 
(ESA Policy and Programme Coordination)

9    https://clearspace.today/
10  Chiara Manfletti 

(ESA Policy and Programme Coordination)
11    Markus Häuser (euconvest)
12  Martijn Leinweber 

(Space Business Innovation Centre Noordwijk)
13  Markus Häuser (euconvest)
14  Ewine van Dishoeck 

(International Astronomical Union)

ESA is a producer as well as a consumer of 
services. Simplifying its offering, the ESA 
Downstream Gateway is a’one-stop shop’ 
service for all downstream opportunities, 
creating links between new and emerging 
business sectors and the capabilities being 
developed in ESA programmes. 

ESA’s programmes focused on downstream 
activities have been operating successfully 
over years in areas including Earth observa-
tion, navigation and telecommunications. The 
Downstream Gateway provides a single inter-
face, enabling new downstream communities 
to interact more easily with ESA as a whole10.

In the New Space era, however, value does 
not simply flow down from ESA to its clients, 
and the number of possible advantageous 
commercial relationships has increased 
exponentially. 

This is because a sector once driven by 
expansive innovations in hardware is now 
driven by innovations in software and infor-
mation processing. The sector has become 
applications-driven, and increasing numbers 
of startups, university incubators and SMEs are 
discovering this market11.

One obstacle to growth is that traditional 
funders do not understand the fundamental 
transformations undergone by the sector. One 
example will stand for all. Space sciences data 
is insufficiently monetised at the moment. 
Citizens have funded our ability to gather this 
data, but they are not reaping the benefit in 
improved products or services. Many SMEs are 
well placed to correct this situation, and yet 
they find it next to impossible to scale up to 
the opportunities before them. 

New sustainable business models are required 
for SMEs, and a new breed of ‘Downstream 
Gateway’ is necessary to help organise 
and simplify the much richer possibilities of 
the sector.

The ESA offering

https://clearspace.today/
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ESA addressed this problem from the start. Its 
Business Incubation Centre (BIC) network, the 
largest space innovation network in the world, 
was established in 2005, and continues to 
support innovations in collaboration, work and 
finance. Hubs such as the Space Business 
Innovation Centre in Noordwijk (the Netherlands) 
work comfortably alongside and frequently 
collaborate with the venerable BIC network12.

BICs are a successful and laudable example of 
how to achieve steady, incremental change. 
However, the sheer speed of the sector’s trans-
formation, never mind the urgency of numerous 
societal challenges, requires a radical and ro-
bust response. Representative of the challenge 

Collaborative models
for the space sector

was this striking contribution to the workshop 
describing the space clusters in the city of Mu-
nich (Germany): ‘They don’t even talk to each 
other. They only work for themselves and their 
own projects. This is not an ecosystem.’13

Some workshop participants expressed the 
worry that the BIC network is insufficient to 
tackle this challenge. A more integrated finan-
cial and organisational arrangement is ne-
eded. The workshop sought an optimal com-
munication platform for players of different 
sizes. It discussed a cooperative model, sup-
ported by academia, industry and politics, and 
acknowledged in particular the success of the 
Co-Innovation Space Hub in Bavaria, Germany. 

Different actors in the sector conceptualise 
the development of the space sector in diffe-
rent ways. This sets a major challenge for any 
new collaborative model. 

Consider how simple the arrow of develop-
ment was for NASA heading to the Moon: 
a monopolistic state client set a goal with 
a clear timeframe, to which all other clients 
adhered. The result was not particularly effi-
cient, in financial terms, and was indeed un-
derstood to be unsustainable in the long term.

The current climate, characterised by incre-
mental efficiencies and savings, collaboration 
across sectors, and a focus on innovation, is 
far more efficient and far more likely to pro-
ve sustainable. However, accelerating spa-
ce commercialisation, important as that is, 
cannot provide the sort of Apollo-like strategy 
and vision that unifies the ambitions of all the 
different space sector actors.

Arrows of development
The new collaborative ecosystem must some-
how negotiate a whole range of time horizons. 
Commercial horizons may not extend beyond 
a year or two. Some are measured in months. 
The scientific planning, designing and building 
of a major new space telescope, on the other 
hand, is laid out on a strategic timeline of 25 
to 30 years. On this timescale, “development” 
includes such factors as having to fund and 
orchestrate the training of a second genera-
tion of astronomers14. 

As the sector moves from a “project” model to 
an “applications” model, collaboration must be 
designed to reconcile these wildly different ti-
meframes. As a first step, industry and science 
should be encouraged to meet each other at 
a much earlier level of technological readiness. 

In light of this challenge, the workshop con-
sidered the utility of Knowledge Innovation 
Communities (KICs) in delivering better align-
ment between industry and science.
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The Future 
of the space 
industries

03

The New Space paradigm – focused 
on cost reduction, monetisation, and 
commercial agility, and powered 
(at least rhetorically) by the 
burgeoning capacities of algorithmic 
intelligence – is an aspect of a much 
broader global social transformation. 
Growing urbanisation has 
necessitated the development of 
smart networked technologies; these 
have in turn enabled a cultural shift 
away from material products and 
towards information services.
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Adapting to the 
information economy
In the space sector, the growth of the down-
stream economy (driven by data integration 
and big data processing) has been mirrored, 
upstream, by the opportunities for growth 
afforded by the massive miniaturisation and 
high processing power available for orbital 
deployment15.

As the space sector adopts some of the cha-
racteristics of the wider commercial sector, 
it will confront an increasing number of novel 
and sometimes disconcerting challenges. The 
workshop observed how the prevailing cul-
ture of obsolescence and shorter product life 
is impacting the satellite industry. An industry 
where even 25-year-old equipment was once 
considered young is now fashioning compo-
nents with a projected lifetime of not much 
more than a decade16.

15  Jeremy Hallakoun (AeroSpace and Defence 
Industries Association of Europe)

16  Jeremy Hallakoun (AeroSpace and Defence 
Industries Association of Europe)

Workshop participants identified a number of 
strategies to address these challenges:

• be cheaper

• be more efficient

• take more risks

•  shed dependence on outsourced parts 
e.g. from the US and China

A new investment culture
In light of these strategies, the old models of 
financing for the space sector appear inverted. 
Because the industry is organised to amass and 
safeguard capital, it is unable to innovate che-
aply or with agility. Too many players are too big 
to risk failure. They lack the ability to fail fast and, 
as a consequence, the ability to learn fast.

What would it mean to organise space indu-
stries to promote algorithmic agility, ecological 
sustainability and virtualisation? The workshop 
heard presentations from a number of new 
actors in the sector. 

The Open Geospatial Consortium (OGC), 
a worldwide community committed to impro-
ving access to geospatial and location infor-
mation, can be considered representative. The 
organization represents over 500 businesses, 

government agencies, research organizations 
and universities, united around the desire to 
make location information findable, accessi-
ble, interoperable, and reusable.

In providing open data to small teams who 
can innovate with it, the OGC handles data 
not as “property”, but as a streaming always-
-on solution to problems yet to be articulated 
and addressed. For this vision to be made 
reality, however, datasets have to be presen-
ted in a useful form, and combining datasets 
requires standards and interoperability. 

From this and other presentations the workshop 
identified a key challenge to new collaborative 
business models: the need to develop a com-
mon language, in which future regimes of legi-
slation and regulation might be written. 
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Taxonomical work has already begun in the 
private sector with the development of the 
EARSC Earth Observation taxonomy17. In the 
research community, meanwhile, the EO4GEO 
Body of Knowledge18 maps the inter-related 
concepts (theories, methods, technologies, 
etc.) describing the Geographic Information 
and Earth Observation domain.

These efforts at establishing a common langu-
age have social and commercial value as well 
as technical utility, as became evident when 
the workshop considered the example of the 
ISS and its expanding commercial allocation. 

NASA, in common with ESA and other state 
actors, wants to shift its funding away from 
low earth orbit and put its funding towards the 
exploration agenda19. The vacuum is meant to 
be filled by a scalable and sustainable com-
mercial marketplace. 

17  https://earsc-portal.eu/display/EOwiki/
EO+Taxonomy

18 http://www.eo4geo.eu/bok/
19  https://www.nasa.gov/sites/default/files/files/

SupportingCommercialSpaceDevelopmentPart1.
pdf; https://marianamazzucato.com/research/
space-economy-innovation/

In 2011 there were no commercial customers 
for the ISS. Cost was not the issue; commercial 
companies simply could not see the commer-
cial utility of space and its unique environmen-
tal properties, viz:

• Microgravity

• Extreme environment

• Vacuum

• Heat and cold cycling

• (testing of materials)

• Remote sensing and vantage point

To monetise the ISS offering, propositions were 
developed that resonated with terrestrial 
concerns. The unique properties of the space 
environment were set aside in the initial of-
fering, which instead focused on the specific 
terrestrial needs of the company.

https://earsc-portal.eu/display/EOwiki/EO+Taxonomy
https://earsc-portal.eu/display/EOwiki/EO+Taxonomy
http://www.eo4geo.eu/bok/
https://www.nasa.gov/sites/default/files/files/SupportingCommercialSpaceDevelopmentPart1.pdf
https://www.nasa.gov/sites/default/files/files/SupportingCommercialSpaceDevelopmentPart1.pdf
https://www.nasa.gov/sites/default/files/files/SupportingCommercialSpaceDevelopmentPart1.pdf
https://marianamazzucato.com/research/space-economy-innovation/
https://marianamazzucato.com/research/space-economy-innovation/
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“When we visit 
pharmaceutical companies, 
we don’t talk space language, 
we talk drug discovery and 
development. When we talk 
to Procter & Gamble, we 
talk about raw materials, 
manufacturing, packaging.”
Cynthia Bouthot (Space Commerce Matters)

By 2018 over 55 per cent of the users of the ISS 
were paying customers or sponsors funding 
work, almost all of it to do with sustainability. 
The brewer Budweiser, which initially wanted 
to be the first beer on Mars, ended up funding 
research into stress-resistant varieties of the 
crops that are core to their business. Bathro-
om company Delta Faucet used microgravity 
to understand droplet formation to design 
a shower head that makes the user feel wetter 
with less water. 

As Space industries find their feet in the wider 
commercial realm, they will shift their focus 
away from the prestige and potential of their 
technology and trust in an interdisciplinary 
process to come up with multiple competing 
problems to which their technology may pro-
vide discrete, practical solutions. This involves, 
very broadly, a change of mindset, away from 
patrons and towards clients. It requires a new 
vocabulary.
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Collaboration 
between
space sciences 
and the broader 
space sector

04

As the space sector expands, 
so does the number of stakeholders. 
Without timely discussion and, 
ultimately, regulation, the sector 
risks omitting key stakeholders 
from its deliberations. 
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A collision in space
A strong (not to say bizarre) example of this 
challenge is afforded by astronomy. With the 
exception of protecting certain radio frequen-
cies, regulatory bodies do not consider astro-
nomers to be stakeholders when it comes to 
populating the sky with satellites. 

This oversight was strongly criticised in the 
media when it became apparent that deploy-
ments of satellites by SpaceX (in the US) and 
Oneweb (in the UK), and plans for a total of 
50,000 such deployments, would have a deva-
stating impact20 on the workings of present 
and planned astronomical facilities, including 
the Vera Rubin Observatory, the Square 
Kilometre Array, and the 4-metre Multi-Object 
Spectroscopic Telescope21.

Most extraordinary of all, neither the launch 
companies nor the astronomical community 
anticipated the problem. Both communities 
professed themselves blindsided by a crisis 
that threatens the very future of astronomy. 
Nor are the stakes all weighted in one direc-
tion. The satellite coverage in question may 
represent a societal good, since, along with 
high-speed connections to benefit the stock 
market, it promises to provide low-latency 
high speed internet connections for under-
served communities around the globe. 

In the absence of adequate regulation it is 
hard to see how, regardless of mutual good 
will, these two communities can effectively 
arbitrate their conflict of interest.

20  Hainaut, O. R. & Williams, A. P. Astron. 
Astrophys. 636, A121 (2020); McDowell, 
J. C. Astrophys. J. Lett. 892, L36 (2020); 
Tyson, J. A. et al. Preprint at 
https://arxiv.org/abs/2006.12417 (2020)

21 Sara Lucatello (European Astronomical Society)

Timelines and 
expectations
The example of the ongoing‚ dark and clear 
skies’ debate also reveals another important 
and related challenge for academic science 
as it jockeys for position in New Space. 

It may have been possible, with enough notice, 
to design the new generation of telescopes to 
use stacked images, rather than rely on long 
exposures. Had this been done, the deploy-

ment of satellites, while concerning, would not 
represent the kind of existential threat it now 
presents to the astronomy community. 

The question then becomes: how much notice 
would have been required? The answer – 25 to 
30 years – reveals just how important thought-
ful, collaborative regulation is to the sector.

https://arxiv.org/abs/2006.12417
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From project to 
portfolio funding
How academia handles such long develop-
ment times internally is also due for change. 
Before the advent of New Space, when funding 
arrived “per project”, money was rarely appor-
tioned optimally across the life of the project. 
To ensure the state patron’s satisfaction, 
getting the project (sometimes literally) off the 
ground consumed the majority of the budget. 
 
After a typical EUR 1 billion investment, it was 
not uncommon to find only a few million euros 
remaining for the science harvest. This left re-
search teams under-resourced and provided 
little by way of job security (never mind lon-
g-term career prospects) for the many sup-
port and data scientists involved. Even fewer 
resources remained for archiving. Education 
and public outreach were expected to eke 
out just a few hundreds of thousands of euros 
between them22.

Under the New Space paradigm funds must be 
allocated to reflect new commercial opportu-
nities and political realities. Formerly underfi-
nanced budget elements are now considered 
must-haves. Archive, for example, is now reco-
gnised as the source of all downstream com-
mercial opportunities. And public engagement 
and education are key if the most ambitious 
elements of state programmes – programmes 
directed currently at the Moon, Mars and bey-
ond – are ever to receive public backing. 

KICs could be a way to build a shared ste-
wardship of the sky. Certainly, KIC-like levels of 
stakeholder collaboration are necessary if we 
are to develop new fields – not least setting 
the shape of astronomy in the era of satellite 
constellations23.

22  Ewine van Dishoeck 
(International Astronomical Union)

23 Sara Lucatello (European Astronomical Society)
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Space education, 
training and skills

05

Space sciences contribute to our culture. They 
ensure our food supply. They inform our natio-
nal security. They identify and can sometimes 
ameliorate our most significant global chal-
lenges. Not understanding the space scien-
ces – or, more serious still, not knowing of the 
existence of space sciences – means failing to 
grasp essential knowledge about the workings 
of culture and society. 

Nor are space sciences conducted in a so-
cietal vacuum. A representative and diverse 
space sciences community is essential if the 
sector is to address real-world challenges in 
a timely way and identify equitable priorities 
for its future. Science, Technology, Engineering 
and Mathematics (STEM) education continues 
to suffer from a lack of diverse, relatable role 
models. The problem is acute enough that 
educators promoting the participation of wo-
men and ethnical minorities to the sector face 
a quite serious ethical conundrum: is it fair to 
tell people that their skills and knowledge will 
be valued when they won’t be? Where is the 
line between progressive encouragement and 
market exploitation?

“There are gender, 
socioeconomic and ethnic 
inequalities in STEM 
participation…
They are not simply the 
product of individual 
preferences but are 
profoundly influenced 
by social norms and 
processes.”
“What influences participation in science and mathematics?” 
TISME briefing paper, 2013 
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The two faces of space
The space sciences are currently an underu-
sed champion of diversity in STEM. They are of 
necessity cross-disciplinary and cross-cul-
tural. All STEM subjects, skills and competen-
ces can be linked to a space example and to 
a space career. For children, the space scien-
ces constitute a modern myth of curiosity and 
organised enquiry. For young adults, the space 
sciences are a fast-moving real-life model of 
problem-based science in action24.

A life in space science
Europe’s offer of education and training in the 
space sciences is becoming huge and diver-
se. There are more than 1100 education and 
training offers at academic and vocational 
levels, from universities and from projects like 
Copernicus to more commercial offerings25. 
But interested professionals and citizens are 
finding it increasingly difficult to navigate 
among all these offers. They need support to 
define personalised learning paths.

Once again, time throws up a second and 
equally bracing challenge: how can educa-
tion providers keep pace with change in this 
breakneck sector? It is no longer sufficient for 
students to acquire theoretical knowledge at 
university and pick up technical competencies 
“on the job”. University education must beco-
me more reflective of the working methods of 
the sector, by promoting collaborative pro-
blem-centered learning, through, for example, 
case-based learning projects and problem-
-solving internships26. 

Once again, we return to the matter of langu-
age. Education in the field of space sciences 
needs to share a common language with the 
space sector as a whole: a taxonomy that 

recognises the interdependence of theoretical 
and practical knowledge in this sector. 

In light of this interdependence, it is apparent 
that education must be continuing and life-
long. This remains a distant goal, and the mat-
ter is urgent. In the words of a familiar recent 
report, we must “prepare for jobs that have not 
yet been created, for technologies that have 
not yet been invented, to solve problems that 
have not yet been anticipated.”27

24  Monica Talevi (STEM Education & Outreach at 
ESA Education Office)

25  Danny Vandenbroucke 
(Spatial Applications Division KU Leuven)

26  Chris Welch (International Space University)
27  The Future of Education and Skills, 

Education 2030. OECD 2018

The workshop recognised ESA’s work in this 
area, and in particular, how it has learned to 
negotiate the inevitable disenchantment that 
comes when we start to distinguish the scien-
ce-fictional myth of space from the pragmatic 
realities of the space sector. In school, space is 
treated as an entertaining context for learning. 
At university level, space becomes the subject.
The workshop speculated on how ESA’s educa-
tional methodology will adapt further around 
the opportunities afforded by New Space.
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Public 
engagement with 
the European 
space sector

06

The European space sector’s current culture of 
engagement is a rich one and attracts a gro-
wing level of interest from numerous markets 
and communities of users. Indeed, there is so 
much out there that the field may require con-
solidation. This was the view of one workshop 
participant who, when asked about the main 
challenges and opportunities for collaboration 
between space sector communities regarding 
public engagement, replied:

“Focus: there are so many 
initiatives within space and 
astronomy (which is great!) 
how do you make sure there 
is a common idea behind 
these activities, and you 
are working towards one 
goal instead of just doing as 
many activities as possible?”
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Diversity 
and relevance
Every child wants to be an astronaut. Disen-
chantment follows hard to the heels of disco-
vering that astronautics makes up only a tiny 
percentage of the total space sciences effort. 
At this point, the space sciences abruptly 
appear too complex to understand and too 
difficult to engage in. They seem irrelevant, 
exclusive, sitting too far away from terrestrial 
culture and terrestrial civics. 

Preaching to 
the unconverted
In addition to its efforts to diversify its recru-
itment pool, ESA has been engaged more 
generally in revealing the social relevance and 
utility of the space sciences. Its successful en-
gagements with its community of enthusiasts, 
and its attempts to broaden that community, 
include the #sentinerd campaign, #opera-
tionSharkbait (in which orbital technologies 
were used to “rescue” a social media influen-
cer from the sea) and Space Rocks, a festival 
fusing popular concepts in space and music.

This is necessary work, and well done, but how 
can the sector reach a broader public? “Fans 
are always there to listen, but they’re not the 
ones that need reaching”, shared a partici-
pant. Another concern expressed was that the 
general public has only a limited understan-
ding that space resources are necessary for 
all of the United Nations’ Sustainable Develop-
ment Goals.

NASA’s experience in using social media is in-
structive. Active since 2009, NASA was an early 
developer of social media initiatives, inviting 

followers to exclusive events and through the-
se creating brand and mission ambassadors. 
This effort was motivated by the observation 
that traditional media were moving away from 
space. Although the initial budgets were tiny, 
NASA ensured that professional communica-
tors were embedded in every project. 

Today, traditional media are edging back to-
wards the space sector, attracted by headline 
developments in rocketry and interplaneta-
ry exploration. NASA’s outreach funding has 
grown more centralised to meet the demand; 
consequently its social media channels have 
lost much of their actual connection to real 
people doing real things. Projects neglected by 
NASA’s centralised outreach effort have had 
to shave their own operations budgets to fund 
a less effective outreach effort of their own.

Strategies change with time, and some appro-
aches will prove more effective than others. 
The lesson for Europe’s space sector, however, 
is simple and stark: it is long past time that 
public outreach was professionalised. 

To some degree, this is an existential problem 
that will not simply go away. How, after all, can 
a child’s desire to be an astronaut be balan-
ced with an adult’s desire to hold down a job? 

Still, much can be done to ameliorate the 
inevitable disenchantment. To begin with, that 
job can be made a compelling reality for a far 
more diverse community. As one speaker put 
it: “What images do you get when you search 
for space scientists?”
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Europe’s space sector needs professional 
communicators. The closest the European 
Space sector has to a professional communi-
cations organisation at the moment is Ecsite’s 
Space Group, which helps science centres, 
space professionals and non-specialists to 
develop collaborative projects and events. 
Given the fluid and dynamic nature of on-line 
communication, however, the sector needs 
a much more responsive and reactive com-
munications culture. Specialist skills (and the 
budget to support them) are needed to navi-
gate the changing relevancy and legitimacy 
of social media channels.

More generally, professional skills are required 
to develop public communications that do not 
simply reinforce the idea that the space sector 
is “exclusive”.

Fiorella Coliolo of Italian Space Agency put 
the matter directly:

“I see with apprehension 
that in the new programmes 
of the EU that they are 
counting on the impact 
factor, but to fulfil the 
impact factor most scientists 
don’t think that they have 
to have a partner in the 
consortium with that 
specific skill.”

And of course, the need for professionalisation 
can only be met with funding. It says little good 
of the sector’s cultural expectations that edu-
cation and outreach commands only two per 
cent of the typical project budget. Meanwhile, 
virtually nothing is given to peer-reviewed 
study of this outreach (impoverished as it is), 
so it is hard to see how the sector can learn 
to do better.
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Education and public 
engagement in the 
New Space era
The New Space era promises to transform the 
role of the citizen quite as much as it is set to 
transform the roles of other stakeholders. The 
citizen-stakeholder is now both a consumer of 
downstream products and services, and a ta-
x-payer who funds (and often advocates for) 
upstream projects of increasing ambition. Most 
important of all, the citizen is regarded as an 
essential political actor as states act to com-
bat climate change, runaway resource de-
pletion, and other pressing global challenges. 

The workshop paid particular attention to the 
contributions made by the space sector to pu-
blic awareness of current societal challenges, 
and efforts ﹘ social, political and technologi-
cal ﹘being made to address them. 

In this section and the one following, we base 
our conclusions on in-workshop responses to 
Q&A sessions, typed chat, and responses to 
structured questions answered using the Men-
timeter polling and feedback platform.

When educators were asked about the chal-
lenges they face and the barriers that prevent 
their work on space education from being 
more effective, workshop responses clustered 
particularly around funding. Funding is rarely 
available for long term projects, so initiatives 
are usually not very sustainable. The way te-
achers’ time was allocated was equally con-
cerning, with one participant sharing that

“Teachers don’t feel confident in doing space-
-related activities. It is also difficult to connect 
to the curricula. Time limitation is also a big pro-
blem, not only teaching time but also the time 
teachers have to participate in training events.”

The question What are the main challenges 
and opportunities for collaboration between 
space sector communities regarding public 
engagement? elicited the following significant 
responses:

These and other responses spoke to the need 
for a more sophisticated approach to public 
engagement, through better post-graduate 
training, and through the development and 
funding of a professional outreach sector.

“Phrase‚ ‘rocket science’ 
is associated in the public 
mind as implying it’s for 
a small, elite group. Add 
to that a sticky belief 
that space is for nerds, 
is expensive and has 
little societal impact and 
collaboration is difficult.”

“People who are not aware 
will not respond as they 
think‚ this is not relevant 
for me’ (and have plenty 
to get on with anyway). 
So personal contact or 
message is needed as first 
contact, once 1st person 
on board can engage their 
community.”
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The KIC format 
and its utility 
for the European 
space sector 

07

Given the need to reconcile apparently incom-
mensurable development timeframes, parti-
cular attention was given to the Climate-KIC 
established by the European Institute of Inno-
vation and Technology (EIT) in 2010.

At the workshop Mary Ritter, the Climate-KIC’s 
first CEO (from 2010-2014), spoke both to the 
urgency of our societal and planetary challen-
ges, and to the KIC’s strategic approach: 

“Our ten years of experience 
have taught us that 
incremental innovation 

isn’t going to get us to the 
answers fast enough and 
that we really have to move 
to a systems approach to get 
transformation at the speed 
and level that we need. So 
we’re moving from single 
project finance to portfolio 
finance of connected 
innovation projects.”
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Horizon Europe maintains the funding cycles 
of the eight KICs established by Horizon 2020. 
Each KIC is dedicated to finding solutions to 
a specific global challenge. Each has around 
100-400 partners, drawn from businesses 
large and small, universities, research institu-
tes, regional and city government, and NGOs. 
Funding is provided over 14 years, on a steadily 
reducing cycle, after which the KIC must be-
come financially independent. 

KIC activities are built around a set of core va-
lues (Climate KIC identified innovation, entre-
preneurship and education as its three pillars 
of activity) and its operations can best be un-
derstood using a simple three-part typology:

•  Ideational: projects, hackathons, 
competitions, and bootcamps

•  Tactical: accelerations and 
demonstrations

•  Strategic: scaling through 
major projects 

Underpinning these activities, each KIC fosters 
education and professional development, 
ranging from citizen engagement to post-
-graduate placement28. 

The European Commission has elected to add 
two new KICs to the Horizon Europe program-
me. A KIC for culture and the creative sector 
will be launched in 202229. The goal of the 
second KIC will be formulated so as to support 
all the others30. 

While the uniquely generalist and collabora-
tive nature of space science strongly lends 
itself to future EIT funding, the workshop was 
keen to explore the KIC model itself, indepen-
dent of any specific funding framework. KICs 
operate within a rich ecosystem of cross-na-
tional collaboration. The EIT’s own Cross-KIC 
Global Outreach Programme has established 
bridges with innovation hubs in California 
(United States of America), Tel Aviv (Israel), 
and Beijing (China). The EIT Climate-KIC was 
instrumental in the creation of Climate-KIC 
Australia, an independently financed NGO. 
Climate-KIC Australia’s very different busi-

ness model involves no single major funder, 
membership fees, and external funding for all 
projects and activities. 

The workshop discussed how a bespoke 
Space-KIC could operate in the Space 
Sector, independent of the predefined struc-
tures afforded by the EIT.

Here we bring together the conclusions de-
veloped at the workshop Space Science for 
Societal Challenges. This section is devoted to 
the question whether – from the point of view 
of all stakeholders (policy, industry, research, 
education, and public engagement) – the KIC 
format has utility for the space sector.

28 Mary Ritter (EIT Climate-KIC)
29  https://ec.europa.eu/education/sites/education/

files/document-library-docs/proposal-decision-eit-
2021-2027-annex.pdf

30  Maria Vittoria D’Inzeo 
(DG DEFIS Defence industry and space)

https://ec.europa.eu/education/sites/education/files/document-library-docs/proposal-decision-eit-2021-2027-annex.pdf
https://ec.europa.eu/education/sites/education/files/document-library-docs/proposal-decision-eit-2021-2027-annex.pdf
https://ec.europa.eu/education/sites/education/files/document-library-docs/proposal-decision-eit-2021-2027-annex.pdf
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Negotiation
The second group of contributions interroga-
ted what the KIC model could bring to a sector 
that works in so many different (and someti-
mes conflicting) timeframes. Though it was 
generally agreed that more research needs to 
be done in this area, it was also apparent that 
the KIC environment offered a more than usu-
ally equitable and constructive venue in which 
to develop civil and legal frameworks, protec-
ting the interests of diverse stakeholders. The 
legal landscape of New Space is only going to 
become more complex and more fraught, if 
only as a consequence of its speed of deve-
lopment. Compared to current institutions, it 
was felt that the KIC model allows stakehol-
ders to respond more quickly, more construc-
tively, and more inclusively to legal challenges 
as they emerge, and would at least provide an 
initial venue for legal and political discussion 
between stakeholders. 

Navigation
The sector’s global community of diverse 
stakeholders has generated countless valu-
able offerings for their communities, in fields 
from education and training to social en-
gagement, culture, and entertainment. But 
the sector has yet to develop a collaboration 
space in which potential collaborators can 
easily find each other and in which new pro-
ducts can find new markets. A third group of 
contributions, related to the first, viewed the 
KIC model as a way of reconciling the sec-
tor’s centralising impulse (required to simplify 
a complex offering) with the sector’s need 
to encourage and preserve local initiatives 
(without which the offering simply withers). 
The KIC model appeared to participants to 
offer both a single portal for enquiries, and 
looser, more cooperative structures than are 
typical for the sector.

Agreeing on the best shape for collaborative 
cultures in the space sector will require se-
veral consultations and the engagement of 
different stakeholders. At this stage, it is diffi-
cult to draw significant conclusions on what 
collaboration model will be more effective for 
the space sector. This workshop is only a small 
contribution to what is a very complex discus-
sion. Nevertheless, in a number of informal 
polls conducted on the mentimeter platform 
during the course of the workshop, clear en-
thusiasm was expressed for the KIC as a mo-
del of cross-sector collaboration. 

Interestingly, the relatively high approval 
given to the European Commission here also 
reflects, we believe, the necessary and po-
tentially creative tension that exists between 
local initiatives and the centralising remits of 
an umbrella and purse-holder organisation.

Communication
The ongoing breakneck pace of development 
in New Space has made communication 
between stakeholders both more urgent and 
more complex than was ever the case before. 
The KIC model gives stakeholders of all sizes 
the opportunity to be heard, and ensures their 
points of view are made clear. The result is not 
oriented towards the sharing of values but the 
creation of a collaboration space in which each 
stakeholder’s values are understood by others. 

01

02

03

Three main categories of response emerged 
from the workshop.
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European
Commision

European
Space Agency

Individual
organisations 

in the space 
sector

Crosscollaboration 
all important 
stakeholders 
(KIC model)

5% 14% 15% 62%

Session 6: Responses to the poll question “Who should be 
leading efforts for developing European Public Engagement 
initiatives in the space sector?” during the workshop.
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Conclusions

In the absence of a common language, through which core 
concepts, goals and measurables are shared, the space 
sector cannot work effectively across such a wide commu-
nity of partners and stakeholders in the absence of a com-
mon language, through which core concepts, goals and 
measurables are shared.

Develop a common 
language

Predict and negotiate 
clashes of timeframe 
between different actors
Stakeholders in the space sector plan their projects on 
wildly diverse timeframes. Too often, ad hoc relationships 
and arrangements must suffice in the absence of a clear 
legal framework that serves all stakeholders.

Establish a common portal 
to diverse opportunities
In Europe especially, a fragmented space sector has yet 
to reconcile its urge to centralise (and simplify) its offering 
with the need to encourage and preserve local initiatives 
(without which that offering withers).

01
02
03
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Glossary

R&D, exploitation of space, launcher systems, 
technologies, services and products.

Upstream space

The use of space data in new terrestrial tech-
nologies, services or products.

Downstream space
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