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3,400 UK space jobs created as
industry income rises to £14.8bn
he UK’s space sector has
seen significant growth in
income, exports and
employment with total income
now standing at £14.8 billion.
These are the key findings of the
latest ‘UK space industry: size
and health report’. The report
also shows that an average of 39
new companies have been
added to the UK space sector
every year since 2012.
Much of the growth is due to
space manufacturing, including
satellites, ground systems and
components, which increased at
a rate of 27% per year. The UK
has significant capabilities in this
area, building major parts for
one in four of the world’s com-
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mercial telecommunications
satellites.
Beyond the direct effects of
the space industry, the satellite
services industry supports a
wealth of other sectors worth an
estimated £300 billion of UK
GDP, up from £250 billion from
the previous survey. Earth Observation services, such as data
for monitoring land use and agriculture, is a significant growth
area, supporting £92 billion of
GDP and growing at a rate of
25% per year.
The UK continues to outperform the global space sector.
Since 2007/08, the UK has seen
cumulative growth of 91% compared with world growth of 42%.
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l MoD space strategy may not be
affordable

l ESA mission will examine

The depreciation of Sterling
against the Dollar over recent
years means that our current
share of the global space market
stands at 5.1%. If the exchange
rates were fixed at 2006/07 levels this would be 8.1%, although
the current exchange rate also
makes UK exports more competitive.
l Full report page 20

planetary defence initiative

l Shetland rivals Sutherland for
UK spaceport activity

l OSS lands MoD contract for
parabolic deployable antenna

l OneWeb JV ships first satellites
for constellation to launch site
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over impact of ‘No Deal’ Brexit
Funding and financing

l EIB offers recommendations to

EIB offers recommendations to
boost space sector investment
ith the space industry
undergoing transformation and development on a global scale, the European Investment Bank (EIB)
has detailed what it sees as the
key funding hurdles for space
companies in Europe, and outlined recommendations to help
overcome these hurdles.
The five recommendations
include strengthening the ecosystem of public support mecha-
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l Satcoms has a key role to play in
a 5G future

to stimulate technology development and its commercial
uptake.
The EIB also highlights the
need to adopt a strengthened
European defence policy as a
driver for market development,
across all space business segments, and to increase the volume of risk capital and catalyse
additional private investment into
the sector
l Full report page 6
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MoD space strategy
OSS lands
may not be affordable parabolic
T
C

oncerns are growing at
the delay in the
publication of the UK’s
Defence Space Strategy,
promised for the summer of
2018, and intended to set out
plans to protect UK operations
against emerging space-based
threats such as jamming of
civilian satellites used for
broadcasters and satellite
navigation to support military
capabilities.
The MoD uses spaceenabled services in support of
military operations, and works
to support international
security interests. It also
supports disaster response and
management using satellite
infrastructure.
In May last year, Defence
Secretary Gavin Williamson,
announcing the launch of the
UK’s first Defence Space
Strategy, pledged an uplift in
expertise to ensure we remain
at the forefront of the space
domain. At the time, Mr
Williamson said: “We must
make sure we are primed and
ready to deter and counter the

intensifying threats to our
everyday life that are emerging
in space.
“Satellite technology is not
just a crucial tool for our Armed
Forces but vital to our way of
life, whether that be access to
our mobile phones, the internet
or television. It is essential we
protect our interests and assets
from potential adversaries who
seek to cause major disruption
and do us harm.”
Defence Minister Guto Bebb
added: “Space is a vital part our
economy, with an industry
worth £14 billion a year. With the
launch of this Strategy, we are
setting our aspirations much

higher, to ensure that our
industry continues to benefit
from this growth in satellite
technology. We are investing
millions into Britain’s most
innovative companies to help us
launch forward in the space
domain.”
Yet eight months on, and
with the publication of the
Strategy already some six
months late, there is still no sign
of the document. Commentators speculate that the delay is
down to a lack of concensus
over who should be in charge,
what capabilities the UK
military should have and how
much it can afford.

he development of a
new generation of
pioneering British
deployable satellite antennas
has been boosted following a
£1m Ministry of Defence
investment, Defence
Secretary Gavin Williamson
has announced.
The ‘wrapped rib’ antenna
is lighter, less complex and
more cost-competitive than
those currently available
commercially. The antenna
will be exclusively
developed in the UK
by Oxford Space
Systems (OSS). It will make
the UK the first European
country with the capability of
a flight-proven parabolic
deployable antenna.
Mr Williamson said: “I have
been clear that we need to
accelerate the development
of new, innovative
capabilities – especially
those in the space
domain. It is vital that
we have homegrown
affordable technologies like

Shetland rivals Sutherland for UK spaceport
he Shetland Space Centre
(SSC) will provide a rival
to Sutherland as the UK’s
vertical launch spaceport
following the announcement of a
partnership with ArianeGroup.
The joint venture, equally
owned by Airbus and Safran and
lead contractor for Europe’s
Ariane 5 and Ariane 6 launchers,
will define a concept of operations and assess the range of
missions for the SSC spaceport
project in the frame of a threemonth study. The spaceport will
be designed as a commercial
facility operated by SSC.
During a visit in the summer,
ArianeGroup representatives
acknowledged that Lamba Ness
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(pictured above) in Unst,
Shetland’s most northerly
island, is a “perfect location in
Northern Europe” to establish a
spaceport for launching small
satellites and supporting
associated services such as
data-linking and storage.

Dialogue has been ongoing since
then between the Shetland
Space Centre and ArianeGroup
experts for the development of
the launch facility.
SSC CEO Frank Strang said:
“This is a huge step forward in
further establishing a space

economy in Shetland, and
indeed Scotland. We are
flattered that yet another major
industry player supports
Shetland and Unst in particular
as the optimal location to
promote small satellite launch
and support activity within the
UK and Europe.
“It is also especially exciting
that we have strengthened our
links with Europe and the
European aerospace and space
industry by forging a
relationship with such a
prestigious European partner.”
Development of the launch
facility will be subject to
planning consent and a licence
to operate in Unst.
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MoD contract for
deployable antenna
this pioneering deployable
satellite antenna to maintain a
commanding military
advantage over our
adversaries and competitors.”
In collaboration with the
Defence Science and

Technology Laboratory (Dstl),
this is the largest contract
placed with a first-time
supplier by the Defence and
Security Accelerator (DASA).
OSS senior commercial
strategist, Shefali Sharma
said: “This contract
represents a considerable
stamp of endorsement by the
UK Government for OSS on
the global stage. The funding
allows us to create high value
employment in the space
sector and grow our team of
experts at our Harwell
Space Cluster base.
“We can now focus on
maturing the ‘wrapped rib’
antenna toward on-orbit
demonstration. We view our
antenna technology as a key
enabler for the nextgeneration of communications and SAR services
from orbit.”
The antenna is highly
scalable and tunable and has
been specifically designed for
volume production, targeting
smallsat constellations.

ESA mission will test
planetary defence idea
SA’s planet-defending
Hera asteroid investigator
mission is set to become
not only the first spacecraft to
explore a binary asteroid system
when it visits the Didymos pair,
but also will take the record for
the smallest asteroid ever
visited. The smaller of the two
worldlets – the Didymoon –
measures just 160m across.
In 2022, NASA’s DART
spacecraft will impact the
Didymoon in an attempt to
change its orbit around its larger
twin, to test the feasibility of
asteroid deflection as part of a
planetary defence strategy. After
the impact, Hera will survey the
Didymos asteroids in 2026 to
gather key information that wil
not be available from Earthbased observations.
“This will give us a good
estimate of the impact’s
momentum transfer, and hence
its efficiency as a deflection
technique,” explains ESA’s Hera
project scientist, Michael
Küppers. “These are
fundamental parameters to
enable the validation of
numerical impact models
necessary to design future
deflection missions. We will
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better understand whether this
technique can be used even for
larger asteroids, giving us
certainty we could protect our
home planet if needed.”
Didymoon is very relevant
for such testing as it is in the
riskiest class of near-Earth
asteroids because of its size:
larger bodies can more easily be
tracked, smaller bodies will burn
up or do limited damage, while a
Didymoon-sized impactor could
devastate an entire region of our
planet.
Hera is currently under study
to be presented for approval by
ESA’s Space19+ Council meeting
of European space ministers. It
is planned for launch in 2023.
Hera would be ESA’s next
mission to a small body after the
Rosetta comet-chaser,
benefiting from the expertise
acquired during that 12-year
mission. ESA says long-term
planning is crucial to realise
future missions.

OneWeb and Airbus joint venture ships first
satellites for OneWeb constellation to launch site
neWeb Satellites, a joint
venture between Airbus
and OneWeb, has
announced the delivery of the
first satellites for the OneWeb
constellation.
The satellites were
manufactured at the OneWeb
Satellites facility on the Airbus
Defence and Space Toulouse
site and the first six have been
shipped to Kourou for launch.
The first launch of the mega
constellation is scheduled for 19
February 2019 on a Soyuz rocket
– the beginning of a long series.
With this generation of
satellites, OneWeb Satellites is
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entering a new chapter in the
story that started three years
ago. “Our team is transforming
the space industry and we are in
the midst of demonstrating we
can deliver on our promises,”
said Tony Gingiss, OneWeb
Satellites CEO.
OneWeb Satellites will now
turn its focus to ramping up
production of the full
constellation of satellites in its
new factory in Florida,
demonstrating once again the
agility of this JV.
OneWeb Satellites is a joint
venture between OneWeb, a
global communications

company whose mission is to
provide Internet to everybody,
everywhere, and Airbus with its
first order to include the
production of ultra-high
performance communications

satellites. The Toulouse OneWeb
Satellites facility is being used to
validate the innovative
production methods necessary
to manufacture these satellites
at a scale never achieved before.
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Survey highlights deep concern
over impact of No Deal Brexit
anuary saw Parliament
ﬁnally given the
opportunity to express its
opinions on what a Brexit deal
should and shouldn’t look like,
following the overwhelming
defeat by 423 votes to 202 when
Theresa May’s deal was ﬁrst put
to the House.
Certainly the Withdrawal
Agreement and Political
Declaration will not receive
Parliamentary support as things
currently stand. With the Prime
Minister now reaching out
across Parliament to explore
options, techUK members have
also been giving their views on a
range of Brexit issues.
The techUK survey asked a
number of questions about
members’ views of the impact of
No Deal. Of those responding to
the poll 70% said that they
believe that a No Deal outcome
in March 2019 would have a very
negative or fairly negative
impact on their business. The
survey also shows that 84% of
respondents believe the UK
overall is unprepared for No
Deal.
The survey further suggests
that while most larger ﬁrms
(250+ staff) have taken steps to
prepare for a No Deal Brexit,
many smaller tech business are
unprepared for the UK leaving
without a deal, with 65% of
smaller ﬁrms (<50 staff), and
46% of mid-sized businesses
(50-249 staff) who responded to
the survey saying they have
taken no active steps to prepare
for No Deal.
When asked why they have
not taken steps to prepare for
No Deal, many ﬁrms said it was
because they were unable to
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WHAT IMPACT WOULD A ‘NO DEAL’ BREXIT HAVE ON YOUR BUSINESS?
3% Prefer not to say

4% Fairly positive impact

7% Don’t know / no opinion

16% Would have
no impact

"
"
"
"
"
"
"

22% Very
negative
impact
47% Fairly negative impact

Source: techUK

predict what impact it would
have (49%) or were unsure what
steps to take (37%).
techUK has voiced real
concerns about the impact of
No Deal on the sector, most
recently setting out just some of
the implications No Deal might
have. With the failure of the
Withdrawal Agreement to garner
any meaningful support, it now
seems clear that the
Government should look to take
No Deal off the table.

Rejecting the deal
One of the key questions the
survey asked was what
members thought about the
options available if Parliament
rejected the Withdrawal
Agreement. The poll shows that,
as has now transpired, if the
Government were to lose the
vote on the Withdrawal
Agreement and Political

Declaration, around half of those
who responded to the survey
(51%) said that supporting calls
for another referendum would
be their ﬁrst preference choice.
Some 63% of members
selected a second referendum
as one of their top three
preferences.
However, in a sign of the
complexity of the issue,
supporting calls for a delay to
Article 50 in order to allow time
for further negotiations, which
received 16% of ﬁrst
preferences, was put in the top
three preferences of 64% of
respondents.
Only 11% of members
responding viewed accepting No
Deal as their ﬁrst preference,
with less than one third (27%)
listing it in their top three
preferences. Very few
respondents (2%) selected a
General Election as a ﬁrst

preference and only 25 %
included it in their top three
preferences.

What kind of final deal?
When asked about what kind of
relationship the UK should seek
with the EU after Brexit, 59%
supported closer alignment
compared to 29% supporting
looser alignment.
techUK believes this runs
counter to the view expressed in
the Chequers White Paper that
more ﬂexibility over the rules
surrounding the digital sector
would be preferable post-Brexit,
even if it meant losing some
access to EU markets.
This also reconﬁrms
techUK’s view that a simple
‘Canada-style’ Free Trade
Agreement would not be
acceptable in terms of meeting
the policy needs of many tech
businesses.
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Newport, Wales
24-26 September 2019
Wales will play host to the 2019 UK Space Conference.
This biennial flagship event brings together the entire space
community, including government, industry, academia, research
and financial communities. The conference will offer the space
community unrivalled opportunities to meet, network, do business
and shape the landscape for the coming years.

The event will be held at the
International Convention Centre (ICC)
Newport, Wales

The UK Space Conference is considered the most influential event for the space community, bringing
together government, industry and academia, to build links, share opportunities and address mutual
concerns at a crucial time of unprecedented change and growth for the sector.
The 2019 conference is set to be the biggest and
most significant event to date with over 1,200
delegates anticipated. The ICC Wales, an £84
million investment development, is due to open
shortly before the 2019 event. This biennial
conference has been held previously in Glasgow,
Liverpool and Manchester, with the first held in
2011 in Warwick.
The UK Space Conference provides a vital forum
for the UK space sector, academia and policy
makers to network, debate, form new
collaborations, and do business.
For further information, please contact
the event team:
E: info@ukspace2019.co.uk
T: +44 (0)117 906 4573
Twitter: #ukspace2019
follow @ukspace2019

“

We are working with the space
sector to build on our significant
capability and maximise the benefits
of space to life on Earth, creating jobs
and opportunities across the country.
The UK Space Conference is a
fantastic event for sparking the kind of
collaborations and partnerships that
will help our sector grow. I am
delighted that Wales will be hosting
the 2019 conference and I’m sure it
will build on the huge success of the
2017 conference in Manchester.
Dr Graham Turnock
CEO, UK Space Agency

”

Funding and financing

EIB offers recommendations
to boost space investment
T

he space sector is undergoing
unprecedented transformation and
development on a global scale. Major
technology advancements, a new entrepreneurial spirit and a renewed policy focus
have put the space sector under the spotlight
on the global innovation stage. Such rapid
and constant transformation calls for new
approaches to funding and supporting space
ventures.
The global space economy grew by 6.7 %
on average per year between 2005 and 2017,
almost twice the 3.5 % average yearly growth
of the global economy. One particular
contribution to this growth has been the
NewSpace phenomenon– a series of
technological
and
business
model
innovations that have led to a signiﬁcant
reduction in costs and resulted in the
provision of new products and services that
have broadened the existing customer base.
The transformation of the space industry
has seen space companies attract over
€14.8bn of investment since 2000. Moreover,
it is picking up: total investment in space
companies grew by a factor of 3.5 in 2012–
2017 compared with the previous six-year
period. Additionally, since 2000, over 180
angel- and venture-backed space companies
have been founded.
Venture capital (VC) ﬁrms represent the
majority of investors in space companies,
with around 46% of overall investments.
Angel and VC investors combined make up
around 66% of the investors in space
ventures. US-based investors account for
around 66% of the 400+ worldwide investors

RISK ASSESSMENT OF MARKET SEGMENTS AND BUSINESS MODELS
Low Risk

High Risk

in space companies. In the global space
economy, satellite services represent the
largest sector (around 37%), closely followed
by ground equipment. Earth observation is
the biggest user of satellite manufacturing
and launch services, and remains a key driver
for the overall industry.
Space hardware and space applications
have been important users of innovations in
industries outside of the space industry.
Advances in manufacturing technologies,
miniaturisation, nanotechnology, artiﬁcial
intelligence and reusable launch systems
have driven market disruption in the space
industry, for example, through falling costs in
satellite manufacturing and launch vehicles.
Scientiﬁc and technological progress go hand
in hand and can lead to disruptive innovation,
resulting in a new market with a radically
different value proposition.
Space is therefore an enabler for several
industry verticals. For example, space-based
infrastructure projects such as Galileo serve
as precursors for many space-related

applications in segments such as locationbased services and agriculture. Thus, even
though some of these technologies may be
competing with the space industry for
investment, the space industry in fact
provides important incentives for other
technologies.
The landscape of space services, along
with their interdependent parties, provides a
basis for a risk assessment of business
segments. Generally speaking, business
models predicated on a business-toconsumer (B2C) model, or with a shorter
implementation time span, come with lower
risk levels than business-to-business (B2B)
models or those with longer implementation
time frames.

Market segment risks
Overall, while the prospects for the future
development of the space market are
positive, with growing investments from
private sources signalling the increasing
attractiveness of the commercial aspects of

FUNDING HURDLES FOR SPACE COMPANIES IN EUROPE
Key finding
The European space sector experiences funding
hurdles similar to those of other tech
companies, particularly at the scale-up phase
Companies in both the upsteam and
downstream sectors of the industry struggle
with access to finance, but for different reasons

Financing challenges
l Not only is the volume of European VC investment lower, venture capitalists

invest with smaller tickets, and growth capital is particularly hard to ﬁnd

l Business loans from commercial banks are nearly inaccessible

l Upstream companies face long development cycles, are capital-intensive

and operate in a limited market with many business risks

l Downstream companies sell to emerging markets (with predominantly

governmental buyers) and to unsophisticated customers
The space ecosystem lacks investors with a
space background and space investment
expertise
European space entrepreneurs feel there is a
lack of private financing sources and keep and
eye on the US
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l It will still take years for the European space sector to exploit the full

potential of the mobility of people between the triangle of corporate,
entrepreneurship and investment roles
l Most space entrepreneurs are looking for private capital outside of the EU
l The wave of NewSpace investments in the US, with larger funding rounds

and investors with greater risk appetite, are enticing to European ﬁrms
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Funding and financing
A LANDSCAPE OF SPACE BUSINESS SERVICES, BUSINESS MODELS AND SEGMENTS

space, some market segments and business
models remain signiﬁcantly riskier than
others due to the high upfront investments,
immature markets and high technological and
regulatory uncertainty. At the other end of the
spectrum, asset-light value-added services
have become the most attractive business
segment, as they offer the best market
opportunities and the lowest risk levels.
While European ﬁrms remain competitive
with regard to many innovations that have
impacted the space industry, such as microand nanoelectronics, digital transformation
and convergence, and optical and ubiquitous
communications, this leadership has rarely
translated into a commercial advantage
within the space sector. One of the reasons for
this dissonance between European innovation
and competitive advantages is the lack of
upstream activities in Europe, as US ﬁrms
dominate the upstream sector.
European technology leaders are not
active enough in space themselves, and the
technology transfer is not effective enough.
Additionally, risk capital funds are in limited
supply for ventures that are looking to
commercialise their innovative technologies.
The scarcity of scale-up funding in Europe is
a critical shortfall, which often leads to a ﬂight
of talent and companies to the US, where the
ﬁnancing landscape is currently more
favourable.
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Funding landscape
When assessing the existing funding
landscape for space companies in Europe, it
is instructive to understand the current needs
for, and uses of funding. To inform this study,
a comprehensive sample of over 40 space
companies was interviewed throughout the
EU and beyond. Most companies highlighted
the importance of public funds and public
sector instruments, which often represent the
only accessible source of capital. In addition,
40% of interviewees noted that public
ﬁnancing often served as a precondition for
accessing private risk capital.
The European public funding landscape is
relatively strong. New programmes such as
Horizon Europe and InvestEU will build on the
success of Horizon 2020 and the European
Fund for Strategic Investments (EFSI), which
mobilised funds for research and innovation.
A coherent and integrated suite of dedicated
funding instruments for space companies is,
however, lacking.
While seed-stage support mechanisms
have successful programmes such as the
European Space Agency Business Incubator
and Acceleration Centres and the Copernicus
Start-Up Programme, the total volume of
early-stage investments is small and rather
fragmented, and only speciﬁc space
segments are adequately covered. On the
investor side, a key difference of the space

industry noted in comparison with general
tech is the delayed inﬂection points of space
businesses, which are subsequently reﬂected
by their higher capital need and the general
lack of market maturity.
Most of the space companies interviewed
seek ﬁnancing for R&D and product
development, relying on venture capital and
private equity to meet their needs. However, a
gap can be observed in space-focused private
funding for the early-stage and growth
phases. Additionally, the total volume of
investment lags far behind private investment
in the US. While funding conditions in earlystage ﬁnance are expected to improve thanks
to, among other things, the InnovFin Space
Equity Pilot and other national initiatives, the
investment landscape today is suboptimal
and poses a risk for the commercialisation of
space technologies in Europe.
Given that funding hurdles exist for space
companies in Europe, ﬁve policy and ﬁnancerelated recommendations have been
formulated.

Recommendation 1
Strengthen the ecosystem of public
support mechanisms by introducing more
flexibility and more commercial orientation. The European space strategy, set out
in October 2016, highlights the importance
and potential of the space industry as a
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FIVE POLICY AND FINANCE-RELATED RECOMMENDATIONS
SUPPORT FOR THE ECOSYSTEM
1 Strengthen the ecosystem of public support mechanisms by introducing more ﬂexibility and more commercial orientation
INNOVATIVE PULL MECHANISMS FROM THE PUBLIC SECTOR
2 Develop and deploy innovative pull mechanisms from the
public sector (eg innovative procurement and industrial
policies) to stimulate technology development and its
commercial uptake

3 Adopt a strengthened European defence policy as a driver for
market development across all space business segments

ACCESS TO FINANCE
4 Increase the volume of risk capital and catalyse additional private investment into the sector
ADVISORY AND SOFT MEASURES
5 Establish a ‘ﬁnance for space’ forum with representatives from the ﬁnance community, academia, policymakers and industry to bridge
the information gap and develop innovative ﬁnancing solutions for the space sector

catalyst for larger economic growth and calls
for more market uptake, new commercial
applications and services to maximise the
socio-economic beneﬁts of EU space
programmes and EU space assets.
On the funding side for early stage
companies, Europe has a rather wide array of
grant programmes at EU and national level.
While they have been successful in
supporting a number of space start-ups, not
all market segments are adequately covered;
upstream markets and NewSpace companies
are often ineligible for several support
mechanisms, with the general support
environment remaining rather fragmented.
Additionally, identifying and accessing the
right instrument can be rather time
consuming, and these programmes often
present quite prescriptive terms for
accessing their funds, which limit the ability
of companies to react to new developments
and pivot their business if needed. This could
be remedied by a more open, less prescriptive
and more integrated system of public
support mechanisms, both on the funding
side and for other supporting measures.
Aside from covering more market segments
and reducing information asymmetries
between supply of and demand for ﬁnance,
this system could involve the following:
l More ﬂexibility in qualifying applicants
l More ﬂexibility in grant allocation
l More ﬂexibility in blending grants with
other ﬁnancial instruments
Additionally, easily understandable,
investor-oriented grant agreements would
better prepare space ﬁrms in business and
market aspects.

Recommendation 2
Develop and deploy innovative pull mechanisms from the public sector (for
example innovative procurement and
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industrial policies) to stimulate technology development and its commercial
uptake. The success of ﬁrms such as
SpaceX, Blue Origin and Sierra Nevada is
largely due to industrial policies of innovative
procurement, ﬁrst customer approach and
anchor tenancy, all models that have been
employed in the US over the last few years.
Although Europe has a comparable model
with innovation procurement, what has made
the US so successful is a commitment to
being ‘technology agnostic’. The government
ultimately procures a service rather than a
product powered by a speciﬁc technology.
To foster a globally competitive space
economy, European institutions and space
agencies could consider similar roles and
policies. By deﬁning projects in terms of wellestablished key performance indicators, such
as availability, performance levels and cost
per unit, European and national space
institutions would, among other things,
engage more actively with NewSpace and
promote space entrepreneurship as a means
of growing the sector.
For example, potential projects could
focus on bridging the digital divide by
ensuring Internet access for all, developing a
mobile distress communication service for
the EU population or even establishing and
operating an Earth observation service that
could provide, by mobile phone, updated
information on visible, infrared and ultraviolet
spectra, etc, say, every 10 minutes.

Recommendation 3
Adopt a strengthened European defence
policy as a driver for market development
across all space business segments. The
transformation of Earth observation services
from purely military to partially commercial
emphasises the potential dual-use character
of space services. Due to the strong overlap

of military, safety and security user needs,
any system that serves one of these users will
likely be able to prevail in the other sectors as
the business conditions will be more
favourable for such undertakings than for a
total “outsider/newcomer”, with no or limited
exposure to the safety/security/military
requirements.
As such, an appropriately reinforced
European defence policy could provide many
opportunities for space companies across all
segments and may allow more innovative
space products to ﬂourish and be prepared
for scaling-up for commercial markets more
rapidly. In addition, such a move would also
help to avert negative effects that may
emerge if the International Trafﬁc in Arms
Regulations are restricted by the US and
certain technologies suddenly become
unavailable to European companies and
institutions.

Recommendation 4
Increase the volume of risk capital and
catalyse additional private investment into
the sector. Accessing risk capital at scale
remains a challenge for European space
companies and even more so for the
NewSpace segment, being less mature and
with still largely unproven business models.
The lack of specialised investors, the limited
size of European VC funds and their relative
risk aversion compound the challenge.
For all these reasons, more risk capital is
needed. European institutions are well
positioned to bring about change and
stimulate further investment in the sector.
Possible directions, all complementary and
not mutually exclusive, include:
l Expand and, to the greatest extent
possible, replicate the Fund-of-Funds (FoF)
model spearheaded by the InnovFin Space
Equity Pilot.
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Funding and financing
OVERVIEW OF SPACE-FOCUSED FINANCIAL INSTRUMENTS IN EUROPE AND ESTIMATED ANNUAL FUNDING VOLUME

l Build on the experience of the European
Fund for Strategic Investments (EFSI) and
InvestEU, its successor programme in the
post-2020 programming period to further
cater for the ﬁnancing needs of space
companies and projects.
l Support and contribute ﬁnancially to
Member States-driven initiatives addressing
the risk capital shortage in the space sector.
l Consider establishing co-investment
programmes with the corporate venture arms
of European aerospace companies. Funding
by the EIB Group and national promotional
banks could be leveraged in this way.
l Consider the deployment of more (public,
or public and private) project-ﬁnance risksharing solutions to ﬁnance space assets.
l Consider the use of Member States’ EU
Structural Funds by way of risk ﬁnance in
support of the space sector.

Recommendation 5
Establish a ‘finance for space’ forum with
representatives from the finance community, academia, policymakers and industry
to bridge the information gap and develop
innovative financing solutions for the
space sector. The information gap between
the space sector and the ﬁnance sector is

www.spaceindustrybulletin.com

mutual; space lacks knowledge about ﬁnance
and ﬁnance lacks knowledge about space. A
regular ‘ﬁnance for space’ forum could help
bridge the gap by convening key stakeholders,
identifying speciﬁc ﬁnancing needs and
discussing/developing
potentially
new
models and (co)ﬁnancing solutions for the
European space sector, as well as raising
awareness of existing funding instruments.
It could also contribute to an exchange of
knowledge and technical expertise between
investors and space companies and identify
projects that could beneﬁt from available
funding instruments.
The EC and/or the EIB Group would be
well placed to play this advisory and
federating role.
Particular focus could concentrate on
identifying, raising awareness and developing
innovative funding models and other
supporting instruments targeting the
speciﬁcities of the space sector and its risks.
A few areas that would require further
consideration include:
l Access to satellite insurance for
entrepreneurs with limited or no ﬂight
heritage
l Financing solutions such as export credit,
factoring, supply chain ﬁnance, alternative

solutions (versus equity) to alleviate the
burden associated with pre-funding of launch
costs for young satellite companies, etc
l Brokering and ﬁnancing access to space
for European smallsat companies to
aggregate demand and increase bargaining
power vis-à-vis launch providers, while also
diminishing the risks that the launch
companies face
l Advisory functions and soft measures in
support of the European space sector, etc.
Summing up, more must be done to
cement Europe’s role as a global player and
inﬂuencer in the current industrial climate in
space tech. Accordingly, EU institutions have
the responsibility of not only setting
ambitious goals but also developing
innovative industrial policies, instruments and
models to support the space sector going
forward.
l Extracted from the report ‘The future
of the European space sector’ prepared
for the European Commission by
Innovation Finance Advisory in
collaboration with the European
Investment Advisory Hub, part of the
European Investment Bank’s advisory
services
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Satellite solutions for 5G
atellite communications will play a
vital role in the deployment and full
realisation of fifth generation mobile
networks, or 5G. Recent progress within the
satellite communications ecosystem, notably
with high-throughput satellite (HTS) systems,
is radically changing the competitive
benchmark for satellite solutions, as
compared to their terrestrial counterparts, in
particular for backhaul solutions.
In addition, emerging non-geostationary
satellite constellations offer lower propagation delays and hence improved latency
performance, which is relevant for certain
applications. As a result, satellite networks
evolve towards a huge amount of bandwidth
available to meet the majority of use case
performance requirements in a cost-efficient
manner. In this context in the evolving 5G
ecosystem satellite communication can
become a technology of choice offering a
competitive response in 90% of use cases
and locations.
5G networks need to cater for new, as yet
unknown uses, in addition to the optimisation
of the subscriber communication and
significantly improving the user experience,
handling an exponential increase of
connected devices and serving the needs of
a broad range of business verticals. To be able
to deliver on all these, the 5G environment
has to be open towards a very broad set of
requirements expressing high variability,
ensure high flexibility and embrace and
integrate a broad range of technologies.

S

Satcoms has key role
to play in a 5G future
5G EXEMPLARY USE CASES

Benefits of satcoms in 5G
Satellite networks are already an intrinsic part
of the 5G ecosystem. Indeed, a number of the
promises and expectancies of the 5G
environment cannot be fulfilled economically
without a large area coverage that does not
depend on expensive terrestrial deployments.
However, with 5G, due to the further increase
in scenario diversity and due to the reaching
of some physical limitations, the role of
satellite will further increase, mainly
depending on the speed of adoption of the

Source: ESA

new scenarios and on the trust created within
the terrestrial communications community.
Satellite networks are a key part of 5G
because they provide communication
characteristics that cannot be supplied by
other technologies, in many cases gracefully

GRACEFULLY INTEGRATING SATELLITE NETWORKS INTO THE 5G ROADMAP
Practically prove the 5G satellite advantages
Add satellite parameters to 5G requirements
Selected standardisation activites (5G, NFV, SDN, MEC)
R&D, testing and interop

Satellite

Develop new satellite
based services

5G
Roadmap

Integrated
Terrestrial-satellite
Network

Terrestrial
Consider satellite for interop
Convergence of standards
Consider satellite as a technology alternative
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Source: ESA

complementing the existing and the new
terrestrial technologies. Satellite provides the
means to support the expansion of the use
cases towards other domains, especially
global and highly reliable and secure
networks.
Furthermore, because satellite networks
became highly efficient in terms of CAPEX
and OPEX through the drastic decrease in
satellite deployment costs as well as through
making sharing of the environment a reality,
and can support specific use cases such as
overspill, hot standby networks and coverage,
where service requirements exceeds what
can be provided economically through
terrestrial only solutions.
Even more, satellite can be combined with
a range of terrestrial technologies for the last
mile communication such as WLAN, LTE or
DSL, and thus creating micro-systems which
can support a large proportion of functions
autonomously. In these situations satellite
network is used only for backhaul to the
Internet, the rest is being provided through
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Satellite solutions for 5G
intelligent applications at the edge.
Considering costs and edge network
deployments, integrated satellite-terrestrial
solutions are cheaper than terrestrial only
deployments in a number of 5G use cases.
With the current advancements of the
satellite technology and by removing the need
of terrestrial operators to rent and operate
multiple infrastructure sites, the satellite
networks are extending well beyond their
previous niche markets and are currently
already highly efficient also in application
areas such as urban and rural coverage, for
which they would not have been considered
previously.
Ultimately, satellite networks will compete
with terrestrial networks in terms of which
services are to be supported. From this
perspective the largest advantages of a
satellite network are: uniform ubiquitous
access for the highly distributed network
infrastructures; and broadcast capability, all
of these being the fundamental requirements
of some of the 5G use cases.
With the requirement to have very low
delay services there is an incentive to place
services in the edge nodes resulting in less
stringent requirements on the delay in the
backhaul. This opens up further opportunities
for satellite networks as one of the most
reliable and secure forms of backhauls.

A key part of the puzzle
5G aims to provide a true next generation
communication network which has all the
premises for a great success and ultimately
enabling a fully connected digital society. To
reach and deliver on its ambition, a large
number of new technologies have to be
further developed in 5G.
However, the major advancement needed
has to come from the convergence of existing
and new technologies towards customised
deployments according to the services’
needs. In this context, more important than
the development of new radio technologies is
the ability to provide an appropriate
middleware, highly dynamic and flexible to
suit all the needed parametrisations and
deployments.
Coming to meet these requirements,
recent advancements in satellite networks
offer a very attractive proposition for a large
number of use cases as well as the means to
cost-efficiently integrate global network
coverage within a single provider. In order to
capitalise on the opportunity the satellite
stakeholders should actively engage with
major terrestrial players in research and
development activities to explore in detail the
possibilities outlined and develop adequate
solutions.
l Extracted from an ESA ARTES report
looking at the role of satcoms in the 5G
context
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SATELLITES CAN EXTEND 5G WITH UNIVERSAL COVERAGE

Orbital launches

2018 sees the highest total
orbital launches since 1990
T

launches, SpaceX continued to lead the way
success,
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launch failed to put its Al Yah 3 and SES-14
payloads into the correct orbital inclination in
January. This unexpected failure, resulting in
a US$115 million insurance loss to Al Yah 3,
caught out many insurers, adding to some
major post-launch claims. Overall premiums
only just exceeded the level of losses on a
gross basis. If broker deductions are included,
as well as running costs, many space insurers
made a loss for year.
Indeed, the announcement of the late
December in-orbit failure due to loss of gyros
of WorldView 4 is likely to result in a major
insurance loss for the year 2018. This will put
insurers’ results into gross loss on a calendar
basis.
With respect to launch providers, while
China’s CGWIC can claim to have won with 23

PAYLOAD CAPACITY TO LOW-EARTH ORBIT
Rocket

Country

Size

Payload

Zhugue-1
Falcon 9

China
US

19m
70m

300kg
22,800kg

Long March 5

China

57m

25,000kg

Delta IV-Heavy
Space Launch System B2
Long March 9

US
US
China

71m
111m
106m

28,370kg
130,000kg
140,000kg
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he space launch year showed a large
spike in the number of launches with
114 orbital attempts. This was the
largest number since 1990’s 121 attempts –
the final full year of the ‘cold war’ before the
Soviet Union broke apart. The launches
carried 470 payloads which, while only
slightly up on last year’s figure of 466, was
considerably more than previous year.
This reflects the increase in multiple
satellite launches of sub-10kg CubeSat class
very small satellites. China continued its
onward march into space as it became the
nation with the largest number of launches
with 39, surpassing the USA for the first time
whose total was 31. Russia was a distant third
at 17 attempts.
Of the 114 orbital launches, there were
only four launch-vehicle-related ‘failures’ – a
failure rate of about 3.5%, which is below the
6% average for the last ten years. A failure is
defined as one of the satellite payloads being
left in the wrong orbit. The most unsurprising
of these failures was that of the maiden flight
of the Chinese commercial Landspace ZQ-1
rocket. Past experience shows that first
flights of new rockets have always had
reliability issues.
There was one world headline maker: a
Soyuz FG launch failed after a collision with
one of its own first stage boosters in a
separation incident. It grabbed the headlines
as it was carrying two crew on board Soyuz
MS-10. Thankfully the escape system worked
well, and both were saved.
Earlier in the year another Soyuz rocket
suffered a technical partial failure when one
of its payloads, the D-STAR Phoenix 1 cube,
remained attached to its Fregat M upper
stage. Although this was not a serious
problem, Russian launch vehicles continue to
show an unreliability trend with even
experienced launch vehicles compared with
other leading spacefaring nations which show
almost no failures in their rockets’ mature
years. Mind you, mistakes can still happen,
even with the best. After a long run of

amongst US and European operators making
21 Falcon family flights, albeit that it failed to
reach its target number of 30. However, the
company stole the headlines in February as it
launched Elon Musk’s Tesla roadster
sportscar into orbit around the sun using its
Falcon Heavy rocket.
The firm also notched up other, more
substantial achievements. For while not every
reusable first stage was recovered as
planned, it did manage to use a Block 5
version three times.
However, the firm really needs to get 10
flights out of each unit to make reusability
truly economic. From a business point of view,
December’s Falcon 9 launch of the first GPS
III satellite for the US Air Force was perhaps
the firm’s most important launch as it
presages a lot more US Air Force business in
future.
With respect to human suborbital space
flight, both Blue Origin and Virgin Galactic
continued with the testing regimes, inching
ever closer to a full operational capability
which should start either in 2019 or 2020.
l Author Dave Todd is head of space
content at Seradata
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Orbital launches
2018 LAUNCH YEAR IN REVIEW

Source: Bryce Space and Technology
All Launches

2018 TAKEAWAYS

114 Total Orbital Launches
459 Total Spacecraft

Most launches worldwide since 1990
Chinese launch providers conducted the
most launches

24 Commercial Launches

US launch providers conducted the most
commercial launchew
US provider SpaceX conducted 21
successful launches, a company record

$8.9bn

Estimated value of all
orbital launches

Commercial Launches

China: 39

Europe: 11

USA: 31

Active Orbital Launch Sites

India: 7

Japan: 6

New Zealand: 6

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
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Russia: 17

Pacific Spaceport Complex - Alaska
Vandenberg AFB / California Spaceport
Pacific Missile Range Facility
Wallops Flight Facility / Mid-Atlantic Regional
Spaceport
Cape Canaveral AFS / Kennedy Space Center /
Cape Canaveral Spaceport
Guiana Space Center
Plesetsk Cosmodrome
Dombarovsky Cosmodrome
Baikonur Cosmodrome
Semman Space Center
Palmachim AFB

12. Satish Dhawan Space Center
13. Jiuquan Satellite Launch Center
14. Xichang Satellite Launch Center
15. Wenchang Spacecraft Launch Center
16. Tayuan Satellite Launch Center
17. Vostochny Cosmodrome
18. Sohae Satellite Launching Station
19, Naro Space Center
20. Uchinoura Space Center
21. Tanegashima Space Center
22. Rocket Lab Launch Complex 1 (Mahia)
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Future missions
ESA MISSIONS IN DEVELOPMENT
NEOSAT
Scheduled launch date: 2019
Neosat is dedicated to developing, qualifying and validating next-generation satellite platforms for the core
satcom market. A crucial objective for Neosat is to reduce the cost of a satellite in orbit by 30%, compared
with today’s designs, by the end of the decade. Existing and new technologies will be used in innovative ways
with economies of scale achieved through creating a common supply chain for the satellite prime contractors.
QUANTUM
Scheduled launch date: 2019
Eutelsat Quantum represents a shift from custom-designed, one-off payloads to a more generic approach,
resulting in reduced cost and time through a modular and scalable answer to the payload specification, design,
technology and manufacturing. It will also be capable of unprecedented in-orbit re-configurability in coverage,
frequency and power, allowing complete mission rehaul, including orbital position.
SAT-AIS
Scheduled launch date: 2019
ESA will improve satellite-based ship identification and tracking in partnership with the European Maritime
Safety Agency and exactEarth to meet the requirements of users, particularly those of government agencies
such as coastal administrations. The ship’s identity is recorded and decoded by the satellite then sent to ground
stations for further processing and distribution.
BIOMASS
Scheduled launch date: 2020
The Earth Explorer Biomass mission addresses one of the most fundamental questions in our understanding
of the land component in the Earth system: what is the status of our forests, as represented by the distribution
of biomass and how is forest biomass changing?

SOLAR ORBITER
Scheduled launch date: 2020
ESA’s Solar Orbiter mission is conceived to perform a close-up study of our Sun and inner heliosphere - the
uncharted innermost regions of our Solar System- to better understand, and even predict, the unruly behaviour
of the star on which our lives depend. At its closest point, the spacecraft will be closer to the Sun than any
previous spacecraft. It will provide unique data and imagery of the Sun.
ELECTRA
Scheduled launch date: 2021
Electra will support European satellite industry in developing, launching and validating in orbit a full electricpropulsion telecommunications satellite in the 3-tonne launch mass range. Electra can offer power
consumption and communication capabilities equal to those offered by larger mid-size satellites while keeping
the launch mass low enough for small launcher vehicles.
METEOSAT THIRD GENERATION
Scheduled launch date: 2021
Meteosat Third Generation (MTG) Imaging and Sounding satellites. The space segment procurement will
include four MTG-I imaging and two MTG-S sounding satellites.

NASA MISSIONS IN DEVELOPMENT
EUCLID
Scheduled launch date: 2020
Euclid, a planned mission to investigate the profound cosmic mysteries of dark matter and dark energy, has
passed its preliminary design review. This clears the way for construction to begin. Euclid is a European Space
Agency mission with important contributions from NASA, including infrared detectors for one instrument and
science and data analysis.
WIDE FIELD INFRARED SURVEY TELESCOPE
Scheduled launch date: 2020
the Wide Field InfraRed Survey Telescope (WFIRST) is a NASA observatory designed to settle essential
questions in the areas of dark energy, exoplanets, and infrared astrophysics. The telescope has a primary mirror
that is 2.4 meters in diameter (7.9 feet), and is the same size as the Hubble Space Telescope's primary mirror.
WFIRST will have two instruments, the Wide Field Instrument, and the Coronagraph Instrument.

NASA MISSIONS IN DEVELOPMENT
GSLV-F10/CHANDRAYAAN-2
Scheduled launch date: 2019
Chandrayaan-2, India's second mission to the Moon is a totally indigenous mission comprising of an Orbiter,
Lander and Rover. After reaching the 100 km lunar orbit, the Lander housing the Rover will separate from the
Orbiter. After a controlled descent, the Lander will soft land on the lunar surface at a specified site and deploy
a Rover. The instruments on the rover will observe the lunar surface and send back data.
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NASA SBIR and STTR solicitations
REF

DESCRIPTION

SUBTOPIC

Focus Area 1: In-Space Propulsion Technologies
T2.02

Advanced Technologies for In-Space Electric Propulsion (EP)

(STTR)

T2.03

Performance Demonstration of High Payoff Propulsion Technology: Rotating Detonation Engine and Dual Mode Ionic Liquid

(STTR)

Z10.01

Cryogenic Fluid Management

(SBIR)

Z10.02

In-Space Electric Propulsion Component Technologies

(SBIR)

Z10.03

Nuclear Thermal Propulsion

(SBIR)

Focus Area 2 Power Energy and Storage
S3.01

Power Generation and Conversion

(SBIR)

S3.03

Power Electronics and Management, and Energy Storage

(SBIR)

Z1.03

Kilowatt-Class Energy Conversion for Small Fission Reactors

(SBIR)

Z1.04

Long Duration Lunar Energy Storage and Discharge

(SBIR)

Focus Area 3 Autonomous Systems for Space Exploration
H6.01

Integrated Systems Health Management for Sustainable Habitats

(SBIR)

H6.03

Spacecraft Autonomous Agent Cognitive Architectures for Human Exploration

(SBIR)

H6.22

Deep Neural Net and Neuromorphic Processors for In-Space Autonomy and Cognition

(SBIR)

S5.05

Fault Management Technologies

(SBIR)

T4.03

Coordination and Control of Swarms of Space Vehicles

(STTR)

Focus Area 4 Robotic Systems for Space Exploration
S4.02

Robotic Mobility, Manipulation and Sampling

(SBIR)

T4.01

Information Technologies for Intelligent and Adaptive Space Robotics

(STTR)

Z5.04

Technologies for Intra-Vehicular Activity Robotics

(SBIR)

Z5.05

Lunar Rover Technologies for In-situ Resource Utilization and Exploration

(SBIR)

Focus Area 5 Communications and Navigation
H9.01

Long Range Optical Telecommunications

(SBIR)

H9.03

Flight Dynamics and Navigation Technology

(SBIR)

H9.05

Transformational Communications Technology

(SBIR)

H9.07

Cognitive Communication

(SBIR)

S3.04

Guidance, Navigation and Control

(SBIR)

T5.02

Electric field mapping and prediction methods within spacecraft enclosures

(STTR)

Focus Area 6 Life Support and Habitation Systems
H3.02

Spacecraft Solid Waste Management

(SBIR)

H3.03

Microbial Monitoring and Control for Spacecraft Cabins

(SBIR)

H4.01

Exploration Portable Life Support System (xPLSS) for deep space and surface missions

(SBIR)

H4.04

Exploration Pressure Garment System (xPGS) for deep space and surface missions

(SBIR)

H6.04

Model Based Systems Engineering for Distributed Development

(SBIR)

T6.05

Testing of COTS Systems in Space Radiation Environments

(STTR)

T6.06

Spacecraft Water Sustainability through Nanotechnology

(STTR)

Focus Area 7 Human Research and Health Maintenance
H12.01

Radioprotectors and Mitigators of Space Radiation-induced Health Risks

(SBIR)

H12.05

Reduced Oxygen Usage for Medical Events

(SBIR)

H12.06

Continuous Crew Health Monitoring

(SBIR)

Focus Area 8 In-Situ Resource Utilization
Z12.01

Extraction of Oxygen from Lunar Regolith

(SBIR)

Z12.02

Payloads for Lunar Resources: Volatiles

(SBIR)
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NASA SBIR and STTR solicitations
REF

DESCRIPTION

SUBTOPIC

Focus Area 9 Sensors, Detectors and Instruments
S1.01

Lidar Remote Sensing Technologies

(SBIR)

S1.02

Technologies for Active Microwave Remote Sensing

(SBIR)

S1.03

Technologies for Passive Microwave Remote Sensing

(SBIR)

S1.04

Sensor and Detector Technologies for Visible, IR, Far-IR, and Submillimeter

(SBIR)

S1.05

Detector Technologies for UV, X-Ray, Gamma-Ray Instruments

(SBIR)

S1.06

Particles and Fields Sensors & Instrument Enabling Technologies

(SBIR)

S1.07

In-Situ Instruments/Technologies for Lunar and Planetary Science

(SBIR)

S1.08

Suborbital Instruments and Sensor Systems for Earth Science Measurements

(SBIR)

S1.09

Cryogenic Systems for Sensors and Detectors

(SBIR)

S1.10

Atomic Interferometry

(SBIR)

S1.11

In-Situ Instruments/Technologies for Ocean Worlds Life Detection

(SBIR)

S4.06

Sample Collection for Life Detection in Outer Solar System Ocean World Plumes

(SBIR)

T8.02

Photonic Integrated Circuits

(STTR)

T8.04

Metamaterials and Metasurfaces Technology for Remote Sensing Applications

(STTR)

Focus Area 10 Advanced Telescope Technologies 2
S2.01

Proximity Glare Suppression for Astronomical Direct Detection of Exoplanets

(SBIR)

S2.02

Precision Deployable Optical Structures and Metrology

(SBIR)

S2.03

Advanced Optical Systems and Fabrication/Testing/Control Technologies for EUV/Optical and IR Telescope

(SBIR)

S2.04

X-Ray Mirror Systems Technology, Coating Technology for X-Ray-UV-OIR, and Free-Form Optics

(SBIR)

Focus Area 11 Spacecraft and Platform Subsystems
S3.05

Terrestrial Balloons and Planetary Aerial Vehicles

(SBIR)

S3.08

Command, Data Handling, and Electronics

(SBIR)

S4.03

Spacecraft Technology for Sample Return Missions

(SBIR)

S4.04

Extreme Environments Technology

(SBIR)

Z6.01

High Performance Space Computing Technology

(SBIR)

Focus Area 12 Entry, Descent, and Landing Systems
H5.02

Hot Structure Technology for Aerospace Vehicles

(SBIR)

Z7.01

Entry Descent & Landing Sensors for Environment Characterization, Vehicle Performance, and Guidance, Navigation and Control (SBIR)

Z7.03

Deployable Aerodynamic Decelerator and Weave Diagnostic Technology

(SBIR)

Z7.04

Lander Systems Technologies

(SBIR)

Focus Area 13 Information Technologies for Science Data
S5.01

Technologies for Large-Scale Numerical Simulation

(SBIR)

S5.02

Commercial Geospatial Analysis Platforms for Earth Science Applications

(SBIR)

S5.03

Bridging the Gap of Applying Machine Learning to Earth Science

(SBIR)

S5.04

Integrated Science Mission Modeling

(SBIR)

S5.06

Space Weather R2O/O2R Technology Development

(SBIR)

Focus Area 14 In-Space and Advanced Manufacturing
T12.05

In-situ Curing of Thermoset Resin Mixtures

(STTR)

Z3.01

Advanced Metallic Materials and Processes Innovation

(SBIR)

Z3.02

Development of Mobile Welding Capabilities for In-Space Manufacturing

(SBIR)

Focus Area 15 Materials, Materials Research, Structures, and Assembly
H5.01

Lunar Surface Solar Array Structures

(SBIR)

T12.01

Thin-Ply Composite Technology and Applications

(STTR)

Z4.01

MISSE Experiments

(SBIR)

Z4.02

In-Space Sub-Modular Assembly

(SBIR)

16

www.spaceindustrybulletin.com

NASA SBIR and STTR solicitations
REF

DESCRIPTION

Z4.03

Lightweight Conformal Structures

SUBTOPIC
(SBIR)

Z11.01

NDE Sensors, Modeling, and Analysis

(SBIR)

Focus Area 16 Ground & Launch Processing
H10.01

Advanced Propulsion Systems Ground Test Technology

(SBIR)

H10.02

Autonomous Control Technologies (ACT) for Ground Operations

(SBIR)

T13.01

Intelligent Sensor Systems

(STTR)

Focus Area 17 Thermal Management Systems
S3.06

Thermal Control Systems

(SBIR)

Z2.01

Spacecraft Thermal Management

(SBIR)

Focus Area 18 Air Vehicle Technology
A1.01

Aerodynamic and Structural Efficiency - Integration of Flight Control with Aircraft Multidisciplinary Design Optimization

(SBIR)

A1.02

Quiet Performance - Airframe Noise Reduction

(SBIR)

A1.03

Low Emissions/Clean Power - Environmentally Responsible Propulsion

(SBIR)

A1.04

Electrified Aircraft Propulsion

(SBIR)

A1.05

Computational Tools and Methods

(SBIR)

A1.06

Vertical Lift Technology and Urban Air Mobility

(SBIR)

A1.07

Propulsion Efficiency - Propulsion Materials and Structures

(SBIR)

A1.08

Aeronautics Ground Test and Measurement Technologies

(SBIR)

A1.09

Vehicle Safety - Internal Situational Awareness and Response

(SBIR)

A1.10

Hypersonic Technology - Innovative Manufacturing for High Temperature Structures

(SBIR)

T15.01

Distributed Electric Propulsion (DEP) Vehicles toward Urban Air Mobility (UAM) and Regional Airliners

(STTR)

T15.03

Electrified Aircraft Propulsion Energy Storage

(STTR)

Focus Area 19 Integrated Flight Systems
A2.01

Flight Test and Measurement Technologies

(SBIR)

A2.02

Unmanned Aircraft Systems (UAS) Technologies

(SBIR)

Focus Area 20 Airspace Operations and Safety
A3.01

Advanced Air Traffic Management System Concepts

(SBIR)

A3.02

Increasing Autonomy in the National Airspace System (NAS)

(SBIR)

A3.03

Future Aviation Systems Safety

(SBIR)

A3.04

Non-Traditional Airspace Operations

(SBIR)

Focus Area 21 Small Spacecraft Technologies
Z8.01

Chemical Propulsion Systems for Small Satellite Missions

(SBIR)

Z8.03

Low Cost Radiation Hardened Integrated Circuit Technology

(SBIR)

Z8.06

DragSails for Spacecraft Deorbit

(SBIR)

Z8.07

Spacecraft Model-Based Systems Engineering

(SBIR)

Z9.01

Small Launch Vehicle Technologies and Demonstrations

(SBIR)

Focus Area 22 Low Earth Orbit Platform Utilization and Microgravity Research
H8.01

Low Earth Orbit Platform Utilization and Microgravity Research

(SBIR)

Focus Area 23 Digital Transformation for Aerospace
T11.03

Distributed Digital Ledger for Aerospace Applications

T11.04 Digital Assistants for Science and Engineering

(STTR)
(STTR)

Since US funding appropriations have not been enacted, NASA’s 2019 solicitation for the Small Business Innovation Research (SBIR) Program
and the Small Business Technology Transfer (STTR) Program did not open on January 7, 2019. However, above are the draft SBIR and STTR
research topics for 2019 . Once the US government re-opens, there will be a decision made on when the solicitation will open and close
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ESA Invitations to tender
REF

DESCRIPTION

AO9610

COPERNICUS SPACE COMPONENTS - ACQUISITION AND TT&C SERVICES FOR COPERNICUS

31/12/21

AO9101

EO SCIENCE FOR SOCIETY PERMANENTLY OPEN CALL FOR PROPOSALS EOEP-5 BLOCK 4

31/12/21

AO9671

ARTES CC - ADVANCED TECHNOLOGY - WORKPLANS EMITS / WEBSITE

31/12/21

AO9090

INVESTING IN INDUSTRIAL INNOVATION - INCUBED ANNOUNCEMENT OF PARTNERSHIP OPPORTUNITY (APO)

31/12/21

AO9427

NAVIGATION INNOVATION SUPPORT PROGRAMME ELEMENT 3 ANNOUNCEMENT OF OPPORTUNITY (AO)

28/12/21

AO8859

PERMANENTLY OPEN CALL FOR OUTLINE PROPOSALS UNDER THE HUNGARIAN INDUSTRY INCENTIVE SCHEME

01/12/21

AO8927

NAVISP ELEMENT 2 - OPEN CALL FOR PROPOSALS

31/12/20

AO5651

FRAME CONTRACT FOR MEDIUM SIZE INFRASTRUCTURE WORKS ON-ESTEC SITE, NOORDWIJK

31/12/20

AO9305

OPEN CALL FOR PROPOSAL FOR IAP- ESA BUSINESS APPLICATIONS

30/12/20

AO9569

ARTES INTEGRATED APPLICATIONS PROMOTION (IAP) - 5GRONINGEN

30/12/20

AO9729

POLISH INDUSTRY INCENTIVE SCHEME - ROADMAPS WORKPLAN

31/12/19

AO8872

ARTES INTEGRATED APPLICATIONS PROMOTION (IAP) KICKSTART ACTIVITIES

31/12/19

AO9128

ARTES SCYLIGHT ROLLING WORK PLAN

31/12/19

AO8893

ScyLight - Open Call for proposals

31/12/19

AO9038

CALL FOR PROPOSALS: EXPERT: POST-ISS HUMAN SPACEFLIGHT RESEARCH AND APPLICATIONS CAPABILITY IN LEO

31/12/19

AO9072

ARTES INTEGRATED APPLICATIONS PROMOTION (IAP) KICKSTART ACTIVITIES - PART 2

18/12/19

AO8793

ARTES C&G - CALL FOR PROPOSALS

20/10/19

AO9330

WIDEBAND ACOUSTIC FILTERS FOR PRE-AND POSTPROCESSORS (ARTES AT 5C.354)

29/04/19

AO9593

GALILEO PAYLOAD TEST BED

05/04/19

AO9625

GUIDELINES FOR THE SAFE USE OF LASER TECHNOLOGY (SCYLIGHT SL.004) EXPRO+ (RE-ISSUE OF ITT 1-9260)

29/03/19

AO9589

FOURTH CALL FOR OUTLINE PROPOSALS UNDER THE PLAN FOR EUROPEAN COOPERATING STATES (PECS) IN BULGARIA

27/03/19

AO9614

CONTAMINATION REPELLENT COATINGS T724-507QT - EXPRO PLUS

25/03/19

AO9670

PHASE 0/A SYSTEM STUDIES OF STEREOID

22/03/19

AO9664

PHASE 0/A SYSTEM STUDIES OF G-CLASS H2O

22/03/19

AO9568

H2020-ESA-028 S-BAND ADVANCED GROUND MODEM

22/03/19

AO9666

HERTZ POSITIONER UPGRADE

21/03/19

AO9665

PHASE 0/A SYSTEM STUDIES OF DAEDALUS

20/03/19

AO9632

ARCHITECTURE DEFINITION FOR THE DATA FLOW OF THE COPERNICUS-EVOLUTION CONSTELLATION - EXPRO PLUS

19/03/19

AO9705

NAVISP-EL1-026: ENABLING ULTRA-HIGH ACCURACY POSITIONING IN CHALLENGING ENVIRONMENT - EXPRO PLUS

18/03/19
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DESCRIPTION

END DATE

AO9572

HIGH RATE FLEXIBLE HIGH-ORDER SCCC COMMUNICATIONS SYSTEM FOR SCIENCE X-BAND - EXPRO+

18/03/19

AO9663

ALTERNATIVE ENERGY STORAGE SOLUTIONS FOR LUNAR NIGHT SURVIVAL IN HUMAN EXPLORATION SCENARIOS

15/03/19

AO9292

FEEDS WITH END FIRE RADIATION FOR SINGLE-REFLECTOR-BASED MULTIBEAM ANTENNAS (ARTES AT 5B.177)

15/03/19

AO9281

KA-BAND SOLID STATE AMPLIFIERS FOR HIGH VOLUME APPLICATIONS (ARTES AT 5C.359)

13/03/19

AO9650

SSA P3-SST-V - CHEIA PHASE 2

11/03/19

AO9624

EXPRO+ NAVISP-EL1-025: MULTI-SENSOR, MULTI-SYSTEM FOR SPACE PNT APPLICATIONS

11/03/19

AO9639

HIGH POWER (80KW) X-BAND UPLINK FOR DEEP SPACE MISSIONS - DEVELOPMENT OF WAVEGUIDE COMPONENTS

11/03/19

AO9135

FEASIBILITY STUDY INTO MULTIBEAM WIDE SWATH ALTIMETRY

08/03/19

AO9550

CCI KNOWLEDGE EXCHANGE CONTRACT CONTAINING ODP, WEB, TOOLBOX, VISUALISATION AND EDUCATION THEMES

07/03/19

AO9596

EXPERT E1X2-027 DEVELOPMENT OF ROTARY ACTUATOR FOR LONG MARTIAN TRAVERSE

06/03/19

AO9603

EO EXPLOITATION SUPPORT CONTRACT (2019-2021)

05/03/19

AO9645

EXPRO+ NAVISP ELEMENT 1 (NAVISP-EL1-019):ULTRA-LOW POWER DEVICE POSITIONING CONCEPTS (RE-ISSUE)

01/03/19

AO9554

SSA P3-SWE-XXXI: SPACE RADIATION APPLICATIONS FOR SPACECRAFT OPERATORS

01/03/19

AO9612

9D.030 SPACE-BASED SERVICES FOR DISTRIBUTED ENERGY NETWORKS (SMART-GRIDS) FS

01/03/19

AO9592

EXPRO + XMM RAPID

01/03/19

AO9294

INTERFERENCE RESILIENT VSAT SYSTEM FOR BROADBAND SERVICES (ARTES AT 7A.054)

28/02/19

AO9622

CLEANROOM EXTENSION FOR THE ESTEC TEST CENTRE

28/02/19

AO9499

LEVERAGING BIG DATA CONCEPTS IN FUTURE SATCOM NETWORKS (ARTES FPE 1A.103)

28/02/19

AO9607

PL_RM26 END-TO-END GROUND SEGMENT REFERENCE FACILITY MONITORING SYSTEM (EGMS)

27/02/19

AO9617

EARTH-MOON NAVIGATION / SYSTEM STUDY AND DEVELOPMENT OF A HIGHLY-SENSITIVE SPACEBORNE RECEIVER

27/02/19

AO9634

LOW-PROFILE PHASED ARRAY ANTENNA FOR PROFESSIONAL TERMINALS FOR BROADBAND GEO SYSTEMS

27/02/19

AO9651

COMPETITIVE FRAME CONTRACTS FOR THE SUPPORT OF GROUND STATION ANTENNA SYSTEMS - (RE-ISSUE)

25/02/19

AO9618

OCEAN+ CARBON

25/02/19

AO9457

SSA P3-NEO-VIB - FLY-EYE TELESCOPE #01 INFRASTRUCTURE (SITE PREPARATION) AND DEPLOYMENT

25/02/19

AO9498

APPLYING OPEN SOURCE DEVELOPMENT METHODOLOGIES TO SATCOM SYSTEMS (ARTES FPE 1A.102)

22/02/19

AO9254

QUANTUM KEY DISTRIBUTION PROTOCOLS FOR SPACE APPLICATIONS (SCYLIGHT SL.011) EXPRO+ PRIORITY 2

22/02/19

AO9652

BUSINESS APPLICATIONS AMBASSADOR PLATFORM FOR NORWAY

22/02/19

Each month Space Industry Bulletin updates these pages with the latest ESA invitations to tender, taken from the emits pages of the ESA
website. You can visit the ESA website for the full list (http://emits.sso.esa.int/emits/owa/emits.main), or usual our simple ‘quick links’ facility
on the Space Industry Bulletin website at www.spaceindustrybulletin.com/tenders
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UK space industry

UK space industry grows to
£14.8bn, with 3,400 new jobs
T

otal UK space industry income grew to
£14.8 billion in 2016/17. The upstream
is notably larger than previous years at
£2.4 billion. However, the downstream
remains dominant, at £12.4 billion in 2016/17,
or 84% of total industry income. Without
Direct-To-Home broadcasting (DTH), overall
the space industry income reduces to £7.7bn,
with downstream accounting for 69% of total
industry income.
Analysing the space industry income by
segment reveals substantial differences in
size. At £10.3 billion, Space Applications is by
far the largest segment, accounting for 69%
of income – dominated by DTH broadcasting,
which makes up the majority of income in this
segment and 48% of total space income
(down from 52% in 2014/15). Space
Operations is the second largest segment
(15%), with Space Manufacturing (13%) in
third and Ancillary Services at 3%.
After DTH, the next largest Space
Applications activity is Supply of user devices
and equipment, with 12% of total income.
Together, satellite communication services
account for 6% of total income (4% Mobile,
2% Fixed). Space Operations is dominated by
Proprietary satellite operations, accounting
for 11% of total space income. The
Manufacture of satellites, payloads,
spacecraft and subsystems is the largest
Space Manufacturing activity, with a 4% of
total industry income.
Looking across all segments, Broadcasting dominates with a total income of
£7.6bn, or 51% of total income in 2014/15.
However, this has decreased from 56% in
2014/15, suggesting continued diversification
in the industry. Together with Communications (19%) and Position, Navigation and
Timing (12%), they account for 82% of total
space industry income. Some changes since
2014/15 are notable: Defence/Military has

seen strong growth
increases
itsBY
share
military).
This is still2016/17
marginally lower than the
UK that
SPACE
INCOME
SEGMENT
AND ACTIVITY,

Source: London Economics

from 2% to 8% in 2016/17, and though small,
space Transportation has increased from
0.2% to 0.7% in 2016/17.
The industry is commercially-focused,
though the share of income generated from
the public sector has increased from 14%
(2014/15) to 18%, comprising 4% from space
agencies (of which: 3% ESA) and 14% from
government bodies (of which: 5% civil; 9%

UK SPACE INDUSTRY INCOME GROWTH, 2009/10 – 2017/18
Year
2009/10
2010/11
2011/12
2012/13
2013/14
2014/15
2015/16
2016/17
2017/18*
* 2017/18 forecast
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Current prices, £m
8,334
9,188
11,087
11,848
13,347
13,702
13,998
14,792
15,938

2016/17 prices, £m
9,663
10,292
11,907
12,398
13,651
13,868
14,152
14,792
15,500

Real growth
8.0%
6.5%
15.7%
4.1%
10.1%
1.6%
2.1%
4.5%
4.8%

Source: London Economics

global average of 20%. In the 2016/17
financial year, sales to consumers (B2C) and
businesses (B2B) represented 82% of total
sales, and total income generated from B2C
and B2B customers has increased from £11.8
billion to £12.2 billion in 2016/17 (growth rate
of 1.7% per annum).
The industry is concentrated: in 2016/17,
just 4 organisations accounted for two thirds
(67%) of total income; and with the next
three, the top 7 accounted for more than
three quarters (76%).

Space industry exports
The UK space industry has enjoyed success
in exports and now generates more than 37%
(£5.5 billion) of income from abroad (up from
36% in 2014/15). At 37%, the UK space
industry’s export share is one third higher
than the export share of the UK economy as
a whole (28%). The picture improves further
if DTH broadcasting – which has a strong
domestic market focus – is filtered out.
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Source: London Economics

Indeed, the export share of UK space industry
excluding DTH stands at 65% in 2016/17
(compared with 69% in 2014/15).
The most important export market for the
UK space industry is the Rest of Europe,
representing 20% of total income (up from
18% in 2014/15) and 54% of total exports (up
from 49% in 2014/15). The Americas,
comprising Northern America and Central
and South America (including Caribbean),
continue to represent the third largest market
with total share of 9% of income.
The regional picture of Europe as the UK’s
most significant foreign market appears to be
driven by significant UK exports to France and
ESA, with a combined share of 69% of all UK
exports. Beyond Europe, the USA and Canada
are the UK’s leading export markets, with
shares of 8% and 3%, respectively.

Health of the industry
Since 2012 the population of organisations
confirmed to have space-related activities in
the UK has grown from 234 to 948. Whilst
identification is boosted over time as
knowledge of the sector grows, growth in the
sector’s population continues – with new
entrants, such as start-ups and spin-outs,
plus a growing list of inward investments
offsetting attrition from the industry.
Before 2012, the number of new
incorporations – an indicator of entry into the
industry – averaged a rate of 22 companies
per year. This trend has increased in more
recent years to an average of 39 new
companies per year between 2012 and 2016.
Total income of the UK space industry
continued to grow over the two-year period,
although the rate of growth slowed to 3.3%
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per annum between 2014/15 and 2016/17,
from an average of 8.5% per annum between
1999/2000 and 2012/13, and more recently
6.5% between 2012/13 and 2014/15. While
this represents slower growth than the
historical trend, it still outpaces growth in the
general UK economy which also exhibited a
slowdown over the same period (2.0%).
Since 2016, a number of organisations
have ceased trading or have exited the
industry, accounting for a loss of £226m. This
is equivalent to –24% of overall change in
industry income and –2% of 2014/15 industry
income. However, organisations that remain
account for organic growth of £794m,
equivalent to 86% of overall change and 6%
of 2014/15 income. New entrants further
boosted aggregate income by £357m, or 39%
of overall change and 3% of 2014/15 income.
In terms of organisation size, growth is
driven primarily by very large enterprises

(space income >£100m) with 56% of the
overall change, but also by a tranche of larger
SMEs (space income of £1m-5m) accounting
for another 28% of the overall change.
Furthermore, these larger SMEs are growing
faster (31% growth per annum) than the very
large enterprises (2% growth per annum).
Over the longer term the UK space
industry has more than trebled in real terms
since the turn of the millennium, growing at
an average rate of 7.8% per annum since
1999/00.
This development was largely driven by
strong and continuous growth in the
downstream segment (with a real compound
annual growth rate of 7.8% since
1999/2000), resulting in total income in the
downstream segment of £12.4 billion in
2016/17. While developments in the upstream
segment have historically been more varied,
this segment has nevertheless experienced

UK SPACE INDUSTRY INCOME, 1990/00 – 2017/18

* 2017/18 forecast

Source: London Economics
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compound annual growth of 7.8% since the
1999/2000 financial year – bringing total
upstream income to £2.4 billion in 2016/17.
Though the upstream segment contains
almost 475 organisations in the 2016/17
financial year, it is dominated by large players
whose specific business environments and
developments can mask faster growth
among other firms in the segment.
More recently, the downstream segment
has grown at a much slower rate of 1.1% per
annum since 2014/15. The dominant size of
the downstream segment means this below
trend growth masks the impressive growth of
17.2% per annum in the upstream over the
same period.

UK SPACE INDUSTRY INCOME GROWTH BY ACTIVITY

Source: London Economics

Barriers to growth
Although the period of analysis covers the EU
membership referendum (June 2016) and
negotiations for exit (ongoing at the time of
writing), the overall tone of respondents was
positive for the next 3 years. Even so, a
number of survey respondents cited
uncertainty resulting from Brexit and the UK’s
future role in EU-managed space
programmes.
Economic uncertainty is the most
prevalent barrier for the largest number of
respondents, with 44% of respondents.
Around four in ten (39%) respondents
indicate staff recruitment as the next largest
barrier, followed by cash flow (33%), and
obtaining finance (31%).
The responses indicate that companies
with significant space income have very
limited problems obtaining finance (only 2%
of respondents weighted by income) or
receiving late payments (2%), but large
organisations tend to be particularly worried
about economic uncertainty (87%), competition in the market (75%), and access to
skills (52%). For both large and small firms
alike, exchange rates, overseas licensing and
regulations, cash flow and staff recruitment
appear to be barriers.

Enablers to growth
The industry’s concern for economic
uncertainty corresponds to a general desire
for a UK-EU partnership deal for the UK’s exit
from the EU (Brexit) with 61% of all
respondents citing it as a ‘key enabler’ for
growth. This is followed by a desire for
increased spend on the UK National Space
Programme (58% of respondents) and
encouraging STEM uptake through education
and outreach activities such as Tim Peake’s
Principia mission (43%).
When weighted by income, the results
suggest that a ‘UK sector deal’ (Prosperity
from Space) would be a key enabler for
growth in the industry – with 95% (compared
to 45% of all respondents) citing it as a key
enabler to growth. This is followed by a need
for business-friendly legislation and regu-
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Source: London Economics
lation (74%) and a UK-EU partnership deal for
the UK’s exit from the EU (64%). Encouraging
STEM, enhanced export support and the
regulation of spaceflight were also cited as
key enablers by almost half of all respondents
to the question.

Expected performance
Survey respondents indicated an encouraging optimism with respect to near-term
income growth – especially from larger space
organisations. Over the coming three years,
the UK space industry is expected to
outperform the economy as a whole – with
73% of respondents expecting income
growth, of which 48% expect it to be more
than 10% higher than the previous three
years.
The UK space workforce is expected to
grow faster than total UK workforce
employment, with 68% of respondents
predicting job growth and a further 25%
expecting their workforce to remain largely

unchanged. Smaller organisations expect to
see more job growth on average. The survey
respondents indicate a strongly positive story
on export growth over the coming three
years. Whilst 25% expect a continuation of
the current export sales level, 57% of
respondents predict slight (20%) or much
higher (37%) growth in export sales, with
smaller organisations particularly optimistic
on export sales growth.
As with exports, while 30% of surveyed
organisations see a continuation of current
R&D expenditure levels, more than half of
respondents (55%) forecast an uplift in R&D
investment, split between slightly higher
(24%) and much higher (31%). Again, smaller
organisations are more optimistic about
future R&D expenditure, than larger space
organisations.
l Extracted from the report ‘Size and
Health of the UK Space Industry 2018’
produced by London Economics
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If you’re involved in space, you have to be there
PSW gathers the world’s space tech ecosystem under one roof
for 2 days, bringing together the brightest Space Agency, Large
Group, SMEs, Start-up and Investor, not to mention the
international press and thousands of engaged space participants.

Conference on innovations and space opportunities
Intervene OR discover market trends and the latest innovations,
most of which are unveiled in a new way! A scientific committee
validates the relevance of each intervention to guarantee you a
high addedvalue content.

Tuesday, April 2nd, 2019

Wednesday, April 3rd, 2019

08:00AM

09:00AM > 06:00PM

Paris Space Week Opening 🕖
Welcome to PSW, the exhibition with business
meetings and conferences dedicated to the Space
Industry.
Start of the B2B meetings
Don’t forget to look in your personal agenda.

09:00AM > 10:00AM

09:15AM > 10:00AM
CONFERENCE

10:00AM > 10:30AM
CONFERENCE

09:15AM > 09:30AM
FLASH PRESENTATION

09:30AM > 10:15AM
ROUND TABLE

10:15AM > 11:00AM
CONFERENCE

Building Hyperscale Datacenters in Space
Ohad HARLEV, CEO, Lyteloop
Financing Space
Frederic ROMBAUT, Partner, Seraphim Capital
● Yasen ILIEV, Investment structuring and capital
raising expert, European Investment Fund
● Rainer HORN, Managing Partner, SpaceTec
Capital ● Olivier DUBUISSON, Managing Partner,
Cap Décisif ● HSBC
4.0 Factory
Vivien CROES, Industrial Project Manager,
Airbus

10:30AM > 11:00AM
CONFERENCE

11:00AM > 11:30AM
CONFERENCE

11:30AM > 12:00PM
CONFERENCE

11:00AM > 11:30AM
CONFERENCE

Ariane 6 Revolution
Guillaume COLLANGE, Programme Ariane 6,
ArianeGroup

CONFERENCE

Vitrociset, the belgium excellence has
conquered a new space
CEO, Vitrociset Belgium

12:30PM > 02:00PM

Lunch 🍽

11:30AM > 12:30PM

02:00PM > 02:15PM
FLASH PRESENTATION

02:15PM > 02:30PM
PRESENTATION

02:30PM > 04:00PM
CHALLENGE

Exotrail: propulsion and mission design
solutions for small satellites
David HENRI, CEO, Exotrail, PSW18 🏆
Valispace, the smart collaboration FLASH
platform for engineers
Marco WITZMANN, CEO, Valispace, ASD18

PRESENTATION

Designing and fabricating a concept
interplanetary lander with NASA's Jet
Propulsion Laboratory
Andreas BASTIAN, OCTO, Autodesk
Lessons learned from the first deal
between Facebook and the space sector
Damien GAROT, Managing Partner, Jansky
Partners
Ariane Next
Arnaud BIARD, Open Innovation Manager, CNES
● Jérôme VILA, Space Launchers, Future
Programmes, CNES
Low light cameras and sensors for gas
analysis and environmental monitoring in
Space
Elena BELETKAIA, Project Leader, EPIC
Consortium
Photonics for mobility
Dr Eneka IDIART-BARSOUM, CEO, Eneka
Consulting, Photonics France

12:30PM > 02:00PM

Lunch 🍽

02:00PM > 03:00PM
CONFERENCE

03:00PM > 03:30PM
CONFERENCE

Start-up Challenge PSW19
10 finalists pitch their innovation and try to win the
next PSW Start-up Challenge
New mobility technologies for small FLASH
satellites: needs and solutions
Daniele PAVARIN, CEO, T4I

R&T Road map of ArianeGroup
Cedric RENAULT, Head of Road map,
ArianeGroup

CONFERENCE

12:00PM > 12:30PM

03:30PM > 04:15PM
04:00PM > 04:15PM

Start of the B2B meetings 🕖

CONFERENCE
04:15PM > 04:45PM

Cooperation and Collaboration in the
New Space Race
Justin KARL, Engineer, Commercial Crew
Spacecraft SSM, NASA
Supply chain collaboration for innovation
in space
Maria GRANERO, Head of Defence & Space
Engineering Services Procurement, Airbus
Germany
Newspace
Open Cosmos ● Newspace Factory ● ASTech
To be announced…

CONFERENCE
04:15PM > 06:00PM
ROUND TABLE

06:00PM > 08:00PM

Mediation between Primes and SMEs
MBDA ● ArianeGroup ● Airbus ● ockheed Martin
UK ● Thales Alenia Space ● Newspace Factory
Networking Cocktail

04:45PM > 05:15PM
CONFERENCE

To be announced…

