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Is the regulatory framework
supporting industry growth?
here are tools in the new
Act to place a cap on
liability through regulation or licensing conditions but
in a competitive international
environment, unlimited liability
is a negative barrier to the
success of the UK.
The UK has succeeded in
getting ﬁrst mover advantage
over many challenger nations so
far but other countries are
catching up fast. Other nations
are developing policy and
regulatory frameworks and
designing them to be as
competitively attractive as
possible.
The regulatory landscape is
an important element in an op-
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erator’s planning process. In the
last year, Finland, Portugal, Denmark have all drafted regulations,
and Hungary, Estonia, Germany
and Greece are all developing
regulations.
How does the UK fair internationally? Consider third party
liability insurance, say for CubeSats. The new UK Space Industry
Act takes us back to unlimited
liability; this can lead to higher
risk exposure, and more difﬁcult
business planning and risk management. The insurance market
cannot cover unlimited liability
that cannot be quantiﬁed.
The UK’s competitors are all
looking to put a cap on liability
or develop a government risk-
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sharing scheme. So if the current
cap of €60 million is not grandfathered over into the new Act,
this could have a negative effect
in the UK.
We need to consider the concept of the “race to the top” –
good regulation and effective licensing processes being a stamp
of approval, which can also be
used for raising ﬁnance for responsible operators.
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velop a cost-effective plug-andplay satcom solution for 5G to
accelerate 5G deployment.
Indran Sivarajah, project director of SaT5G said: “SaT5G is
a bold project and our goal is to
ensure that with the roll-out of
5G networks, the gap between
the unconnected and connected
world does not further widen.
“For mobile operators, these
underserved markets are seen
as key to accessing the last re-
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maining 1.6 billion subscribers
and satcoms are well positioned
to play a major role here.
“We want to build an attractive plug-and-play satcom solution with 5G for telcos and network vendors to accelerate 5G
deployment and at the same
time creating new and growing
market opportunities for the satcom industry.”
l Full report page 16
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Technical challenges explored to
‘plug and play’ satellites in 5G
he SaT5G project has announced the operation of
a number of successful
demonstrations of 5G over satellite. The project vision is to de-
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Optimisation is key to
small satellite industry
ptimisation of the
launch frequency,
inventory and
manufacturing capability will
be critical to the success of the
satellite sector, finds Frost &
Sullivan. The research
organisation forecasts the
total number of satellites to be
launched during the period
2019 to 2033 to be 20,425,
with North America leading the
way, followed by Europe. Such
demand could take the smallsatellite launch services
market past the $28 billion
mark by 2030 and present
significant growth opportunities throughout the industry.
To keep up with market
requirements, Frost & Sullivan
anticipates high-volume
demand for component
manufacturers, dedicated
launch service providers and
low-cost ground station
services. Government agency
investment in R&D, capacity
purchase, public-private
partnerships, and establishing
the enabling regulatory
framework will be significant

ESA comm
space debr
learSpace-1 will be the
first space mission to
remove an item of
debris from orbit. Planned for
launch in 2025, the mission is
being procured as a service
contract with a startup-led
commercial consortium, to
help establish a new market
for in-orbit servicing, as well
as debris removal.
Following a competitive
process, a consortium led by
Swiss startup ClearSpace – a
spin-off company established
by an experienced team of
space debris researchers
based at Ecole Polytechnique
Fédérale de Lausanne (EPFL)
research institute – will be
invited to submit its final
proposal, before starting the
project next March.
“This is the right
time for such a
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enablers for new entrants and
established players.
“With the successful launch
of SpaceX’s 60 satellites and
OneWeb’s six test satellites,
momentum has been built for
further constellation
installations,” said Prachi
Kawade, research analyst for
space at Frost & Sullivan. “In
addition, we’ve witnessed
favourable test launches of
small constellation players like
Astrocast and NSLCom.”
Dedicated launch services
providers are still transitioning

to continue to service their
customer base in a timely
manner. Transitions include
serial manufacturing facilities
and better methods for test
and evaluation to increase
inventory in line with demand.
“Serial production and rapid
manufacturing will play a
pivotal role in meeting market
demands,” noted Mr Kawade.
“To ensure the success of the
industry, it’s imperative that
launch frequency, inventory
and manufacturing capability
are optimised.”

Grappling tech for OneWeb satellites
neWeb is to
implement an
advanced-technology
grappling fixture, developed
by Altius Space Machines, on
its satellites.
“Space has never been
more accessible than it is
today, and there are
tremendous benefits for
humanity to be gained through
Space applications,” said Tim
Maclay, OneWeb director of
mission systems engineering.
“It is critical we do all we can
to employ responsible design
and operational practices to
ensure a sustainable
environment for future
generations. OneWeb is proud to
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be leading in this effort and hope
our actions can be a model for
others in the industry.”
By partnering with Altius
Space Machines, whose team
includes RUAG Space USA, and
Astroscale, OneWeb Satellites
says it is helping to implement a
low-cost, advanced grappling
fixture across the OneWeb
constellation that can support a

variety of capture
techniques for satellite
servicing and disposal.
This design is consistent
with the CONFERS
Recommended Design
and Operational
Practices for satellite
servicing, including
working to minimise the
probability of releasing
secondary debris in the course
of servicing operations.
OneWeb Satellites CEO Tony
Gingiss added: “OneWeb
Satellites has dramatically
reduced the cost and speed of
satellite manufacturing, making
space far more accessible. As a
result, thousands of new

satellites – both our own and our
competitors’ – will be launched
in the coming years. From its
inception, OneWeb Satellites has
also committed to doing its part
to ensure we help keep space
clean. Our partnership with
Altius and RUAG for the
grappling interface is one more
concrete step in fulfilment of
that commitment.”
Altius Space Machines CEO
Jonathan Goff said: “Altius’ goal
in developing our DogTags
grappling fixture has been to
create an interface that enables
safe and reliable capture of our
customer’s satellites by the
broadest range of capture
methodologies possible.
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issions world’s first
is removal mission
mission,” said Luc Piguet,
CEO of ClearSpace. “The
space debris issue is more
pressing than ever before.
Today we have nearly 2000
live satellites in space and
more than 3000 failed ones.
“And in the coming years
the number of satellites will
increase by an order of
magnitude, with multiple
megaconstellations made up
of hundreds or even
thousands of satellites
planned for low Earth orbit to
deliver wide-coverage, lowlatency telecommunications
and monitoring services. The

need is clear for a ‘tow truck’
to remove failed satellites
from this highly trafficked
region.”
At Space19+, ESA’s
Ministerial Council, which took
place in Seville, Spain, at the
end of November, ministers
agreed to place a service
contract with a commercial
provider for the safe removal
of an inactive ESA-owned
object from low-Earth orbit.
Supported within ESA’s
new Space Safety
programme, the aim is to
contribute actively to cleaning
up space, while also
demonstrating the
technologies needed for
debris removal.

Report to Congress
warns of China’s aims
n its 2019 Report to
Congress, the USChina Economic and
Security Review
Commission has
specifically highlighted
China’s ambitious goals
for space leadership, and
warns of Beijing’s aims to
establish a leading position in
the future space-based
economy and capture important
sectors of the global commercial
space industry.
The report notes China’s
dedicated high-level attention
and ample funding to catch up
to and eventually surpass other
spacefaring countries in terms
of space-related industry,
technology, diplomacy, and
military power. It says that
Beijing has specific plans not
merely to explore space, but to
industrially dominate the space
within the moon’s orbit of Earth.
Further, the report asserts
that China is taking steps to
establish a commanding
position in the commercial
launch and satellite sectors,
relying in part on aggressive
state-backed financing that
foreign market-driven
companies cannot match.
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The report makes a number
of recommendations to
Congress, beginning that it
should direct the National Space
Council to develop a strategy to
ensure the United States
remains the preeminent space
power.
Further, it urges Congress to
direct the US Department of
Defense to take steps to ensure
it is prepared to counter China’s
and Russia’s destabilising
approach to military operations
in space.
Finally, it says Congress
should urge the Administration
to actively participate in
international space governance
institutions to shape their development in a way that suits the
interests of the US and its allies
and partners and to strengthen
US engagement with key
coalitional allies and partners in
the space domain.

UK businesses are potentially missing out on
£10bn of R&D funding each year
ngineering companies in
the UK are potentially
missing out on over £10
billion of R&D funding each year,
new research has revealed.
The study, commissioned by
innovation specialist MPA, found
that one in five (21%) of innovation active engineering firms
are not taking advantage of the
Government’s R&D Tax Credit
scheme, which allows
companies to claim back up to
33p for every £1 spent on R&D
activity.
On average, engineering
companies invest £386,000 a
year on R&D activity, meaning

E
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they are potentially able to claim
£100,360 in funding. With over
100,000 UK engineering firms
not claiming, despite describing
their company as innovation
active, a staggering £10.2 billion
is going unclaimed each year.
Reasons for not claiming the
funding vary, but the most
common answer given by
engineers is that they don’t
believe their companies are
eligible (10%).
However, the research
revealed that many engineering
companies probably qualify
without them realising. Some
examples of indicative qualifying

activities are, if your
company develops
new processes to:
improve efficiency,
quality or performance; overcome
unplanned technical
difficulties; or create bespoke
solutions for clients.
Two-thirds (67%) of workers
think that their firms are
‘innovation active’, which is often
an accurate indicator that a
company is eligible for the R&D
Tax Credit scheme. Despite this,
only a third (37%) say that their
companies claim the available
funding.

Nigel Urquhart, senior
technical analyst at MPA, said:
“The research highlights that
more work needs to be done to
raise awareness of the R&D Tax
Credit scheme, as these
innovative companies could save
themselves hundreds of
thousands of pounds. This
money could then be reinvested
to fund further innovation.”

3

Industry news

LeoSat shutdown is only a
minor setback for the industry
N

ews broke that LeoSat
has laid off all of its
employees and shut
down as investors backed out of
their commitment to the
megaconstellation operator.
While this seems to be a
negative development, it is a
minor setback and the business
can make a comeback, should it
gain the conﬁdence of the same
or new investors.
So how is it a minor setback
for the small-satellite market?
LeoSat tried to create a highperformance LEO-based
system, aiming at HTS from low
Earth orbit, which could provide
seamless high-throughput
connectivity to top organisations around the world. While
technically feasible, this is a
rather cost-intensive effort
compared to the likes of
OneWeb.
Achieving high throughput is
possible, but doing it from LEO
is going to be a challenge as the
platform will be relatively
expensive and many such units
will be required to realise the
system. LeoSat had announced
78-108 satellites. With the initial
investment being on the high
side, the waiting time for
relevant rOi will also be longer.
This means the investment
needed will have to be sizeable,
sufﬁcient and allowed to sit in
the market longer before the
returns come in. The business
model was primarily aimed at
corporations, trying to provide
high-performance connectivity
to the established members of
the industry. While the system
could have supported other
customer groups, it has

LEOSAT SHUTDOWN – AN OUTLiEr iN THE OTHErWiSE GrOWiNG SmALL-SAT mArkET

positioned itself to target the
top industry participants. With
the global slowdown, the
likelihood of sustainable
commercial success from top
corporations seems fairly low.
This brings us to the place
where it becomes imperative to
discuss the levels of uncertainty
operators have to face in
funding these new megaconstellations before they
become operational. Every time
the industry observes a new
segment of products and
services entering the market,
the new players enter in a
climate of uncertainty and
immense competition from
incumbents. it is just more
pronounced for the new players
in the small-satellite market.
OneWeb is a different case
where the joint venture partners
are solvent enough to support
the business, but they chose to
let the new business evolve on
its own terms and efforts. This
indicates the level of conﬁdence
the JV partners have.
right now, the small-satellite
market is observing a rising

demand for dedicated launches
where, very soon, the
predominant demand is going
to be from connectivity players
as megaconstellations start
materialising. The Earth
observation community of
small-satellite operators has
already gone past the early
entry phase and is now in a
well-laid-out growth phase. The
constellation sizes are relatively
smaller, but they are expected
to grow as the deﬁnition of
persistent surveillance changes.
According to the smallsatellite database that was last
published, 873 small-satellites
launched between 2015-2018,
of which 499 were commercial
small-satellites. if we only
consider those operators with
an established history of
launch, the cumulative demand
forecast between 2019 and
2029 stands at 9,961.
The overall number,
including the other operators
that have yet to launch, is
signiﬁcantly larger. This
indicates that the small-satellite
market isn’t going anywhere,

l Author Arun Sampathkumar
is industry manager for space
at Frost & Sullivan
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and it is only going to grow
further. As for the megaconstellation operators, those
with cheaper entry plans will
gain the conﬁdence of the wary
investors and make the initial
disruptions before proceeding
further with other evolutions
and advancements.
LeoSat has shut down due
to lack of investment, but it is
not the end of the road. This is
not the ﬁrst time that a smallsatellite business has taken a
step back. it should be noted
that times have changed and
the megaconstellation
operators will have second
chances coming their way,
provided they are ready to
revisit their plans and
accommodate the investors’
concerns and expectations.
it is a big market dependent
on small-satellites after all. The
setbacks will only make them
more resilient to ﬁnancial
uncertainty.
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European space economy

Ministers commit to biggest
ever ESA budget at Space19+
E

SA’s council at ministerial level,
Space19+, has concluded in Seville,
Spain, with the endorsement of the
most ambitious plan to date for the future of
ESA and the whole European space sector.
The meeting brought together ministers
with responsibility for space activities in
Europe, along with Canada and observers
from the EU.
The member states were asked to
approve a comprehensive set of programmes to secure Europe’s independent
access to and use of space in the 2020s,
boost Europe’s growing space economy, and
make breakthrough discoveries about Earth,
our Solar System and the Universe beyond,
all the while making the responsible choice
to strengthen the efforts we are making to
secure and protect our planet.
For the ﬁrst time in 25 years, there will be
a signiﬁcant boost in funding for ESA’s
science programme, pushing the boundaries
of our understanding of who we are and
where we come from. It will allow the ﬁrst
gravitational wave detector in space, LISA, to
ﬂy alongside the black hole mission Athena
and enable fundamental advances in our
understanding of the basic physics of the
Universe. There is also a strong
reinforcement of, and accordingly funding
for, research and development and ESA’s
laboratories, to underpin the missions of the
future.
With worldwide partners, Europe will take
its place at the heart of space exploration
going farther than it has ever gone before –
with continued commitment to the
International Space Station until 2030 as
well as contributing vital transportation and
habitation modules for the Gateway, the ﬁrst
space station to orbit the Moon.
ESA’s astronauts recruited in 2009 will
continue to receive ﬂight assignments until
all of them have been to space for a second
time, and ESA will also begin the process of
recruiting a new class to continue European
exploration in low Earth orbit and beyond.
European astronauts will ﬂy to the Moon for
the ﬁrst time. Member states conﬁrmed
European support for a ground-breaking
Mars sample return mission, in cooperation
with NASA.
ESA will help develop the commercial
beneﬁts of space for innovators and
governments across the member states,
boosting competitiveness in the NewSpace
environment. ESA will develop the ﬁrst fully
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SPACE 19+ TOTAL SUBSCRIPTIONS BY CONTRIBUTOR

Contributor

Subscription in m€

Share per contributor (%)

Austria

190

1.3%

Belgium

816

5.7%

Czech Republic

150

1.0%

Denmark

128

0.9%

Estonia

9

0.1%

Finland

110

0.8%

France

2,664

18.5%

Germany

3,294

22.9%

Greece

84

0.6%

Hungary

97

0.7%

Ireland

81

0.6%

2,282

15.9%

Luxembourg

129

0.9%

Netherlands

345

2.4%

Italy

Norway

284

2.0%

Poland

166

1.2%

Portugal

102

0.7%

44

0.3%

Spain

Romania

852

5.9%

Sweden

244

1.7%

Switzerland
United Kingdom

542

3.8%

1,655

11.5%

5

0.0%

114

0.8%

Slovenia
Canada
Total contributions

14,388

ﬂexible satellite systems to be integrated
with 5G networks, as well as next-generation
optical technology for a ﬁbre-like ‘network in
the sky’, marking a transformation in the
satellite communication industry. Satellite
communications will join forces with
navigation to begin satnav for the Moon,
while closer to home commercial companies
can access funding for new applications of
navigation technologies through the NAVISP
programme.

Launch technology
ESA ministers have secured a smooth
transition to the next generation of
launchers – Ariane 6 and Vega-C – and have
given the green light to Space Rider, ESA’s
new reusable spaceship. The member states
have committed to the responsible use of
our environment both on and off our planet.

ESA’s world-leading position in Earth
observation will be strengthened with the
arrival of 11 new missions, in particular
addressing topics linked to climate change,
Arctic and Africa.
There was also a signiﬁcant development
with the adoption of ‘spaceSafety’ as a new
basic pillar of ESA’s activities. This will lead
to new projects in the areas of keeping the
space environment operational – through
the removal of dangerous debris and plans
for automation of space trafﬁc control – and
early warnings and mitigation of damage to
Earth from hazards from space such as
asteroids and solar ﬂares. The Hera mission
marks a joint collaboration with NASA to test
asteroid deﬂection capabilities. New
investments in the ﬁeld of cyber-resilience
and cyber-training have also been
conﬁrmed.The coming years will also see
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SPACE19+ SUBSCRIPTIONS – TOTAL €14.4B – BROKEN DOWN BY APPLICATION AREA

Prodex
229

Human & Robotic
Exploration
1953

Space Safety
432
Safety & Security
applications
109

Basic Activities
825 (+585)

Earth
Observation
2541

Science
1671 (+1152)

Spaceport CSG
309 (+203)
Space Transportation
2238

ESA reinforce its relationship with the
European Union and increase its own
organisational agility, effectiveness and
efﬁciency.

Doing the impossible
ESA director general Jan Wörner said:
“Bringing together our member states, 22
governments that change regularly, and
agreeing on such inspirational projects to
share a joint future in space might seem an
impossible task on paper. But in two days in
Seville, we have proved it is possible. It is
possible because we work together to
develop good programmes, and it is possible
because people are dedicated, and invest all
their effort in a long and thorough decision
process involving the scientiﬁc community,
industry and national delegations.
“Together we have put in place a
structure that sees inspiration, competitiveness and responsibility underpin our actions
for the coming years, with ESA and Europe
going beyond our previous achievements
with challenging new missions and targets
for growth along with the wider industry.”
Co-chairing the meeting, Manuel Heitor,
Portuguese minister of science, technology
and higher education, declared: “Today at
Space19+ in Seville, together with my
colleague ministers from ESA member
states, we secured a further step to foster
Europe’s competitive position in the global
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Telecommunication
1511
Technology
561
space arena. We approved an ambitious
portfolio of space programmes, and addressed the challenges linked to the sector.
“We therefore invited all ESA member
states to seriously engage in taking stock of
space activities in a continuous way and
strengthen the role of ESA in Europe in close
articulation with EC. In addition, we invited
ESA member states to work with ESA to take
the necessary steps towards modernising
ESA’s industrial policy and guarantee the
agency evolves in a way to match a
constantly changing environment, changing
markets and a fast rate of digital
transformation of our societies.”
Also co-chair of the meeting, French
minister of higher education, research and
innovation, Frédérique Vidal said: “Space19+
has demonstrated the value of space as a
critical infrastructure and enabler for our
daily lives. Thanks to the European
excellence in space, we are able to mutually
tackle human and global challenges such as
climate change, space safety and security.
In subscribing to the programmes,
member states have made a great step
towards inspiring society and renewing our
ambition to address those challenges. The
high level of subscriptions that was decided
at the Seville ministerial conference will
enable the strengthening of European
excellence in space and will also commit us
towards European citizens.”

Navigation
72
SPACE DEBRIS
ESA Director General, Jan Wörner spoke
about the growing issues around Space
debris at the Space Tech Expo in Bremen,
Germany. He put the case forward that
too little was being done by satellite
operators and insisted: “We don’t have to
wait all the time for regulations.”
He highlighted the potential damage
that megaconstellations could cause, and
mentioned that SpaceX Starlink intends
to launch up over 40,000 satellites in
crowded LEO Space. He said, even with a
functional success rate as high as 97%
for megaconstellations, this could result
in thousands of dysfunctional satellites.
SpaceX is now said to have automated
what used to be a very manual process in
collision avoidance manoeuvres with
Starlink, and since carried out 21 of them.
This has relied heavily on the data
available through the US Air Force which
is limited by its radar coverage, object
size detection and timeliness of
measurements.
More needs to be done within the
industry to ensure safe operation of all
satellites in LEO and support the overall
Space infrastructure before it becomes
too late.
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Businesses must prepare for
Brexit – be it deal or no-deal
T

he threat of a no-deal Brexit lingers.
The reality, therefore, is that manufacturers must prepare – those who
have taken steps must ensure they remain
prepared, and those who have more to do
should do it now.
The EU has been our largest and most
integrated trade partner for decades.
Extracting ourselves from this partnership in
a way which protects the UK’s thriving
manufacturing sector requires significant
further Government engagement, investment and time. With manufacturers’
confidence in the overall economy down by
almost half over recent months it is clear
that manufacturers are not optimistic about
our economic future.
Some 64% of manufacturers say Brexit
delay and uncertainty has had a directly
negative impact on their company’s profit
margin in the past two years. And almost half
of manufacturers have already experienced
a noticeably negative change in EU customer
and supplier appetite towards doing
business. Further, some manufacturers are
reportedly being asked to meet any potential
financial implications, such as increased
tariffs, should they materialise in the course
of a contract. All this adds up to halted or
diverted investment hampering the present

DESTINATION OF UK SERVICES EXPORTS
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and future growth of UK manufacturing. The
lingering threat of no-deal has been enough
to lose customers and cut jobs. A number of
manufacturers are downsizing or completely
shutting down in the UK. Even the most
profitable market leaders are suffering.
But, more alarmingly, UK manufacturers
overwhelmingly believe there is more
custom to be lost in the event of a no-deal
Brexit, with just 2% believing that a hard exit
could increase the appetite of EU businesses
to deal with UK companies.

Customs processes
Preparing to send and receive goods
between the UK and the EU post-Brexit
means more than just import duties: it will
mean complying with processes, leading to
bureaucracy, delays and further costs. And
while the Government has encouraged
businesses to prepare for a no-deal Brexit,
evidence shows that there is more to do.
All exports (and imports) that are
commercial in nature must be declared to
customs and require an export declaration;
in a no-deal Brexit scenario it is anticipated
that there would be a fivefold increase in the
number of declarations, from around 55 to
275 million, being made each year.
Businesses need to decide whether to

complete the additional customs documentation themselves or to outsource it.
Owing to the current Brexit uncertainty,
many manufacturers are understandably
cautious about investing significantly in
training or taking on additional staff with
customs experience. This creates a barrier
to preparedness.
As a basic starting point, all businesses
must have an EORI number to identify them
and record their exports and imports. As of
June 2019, fewer than one-third of eligible
UK manufacturers had successfully been
issued with their EORI number. And fewer
than 30% of manufacturers have applied to
adopt a customs special procedure to help
with cashflow or mitigate against import
duties.
The uptake of Authorised Economic
Operator (AEO), also known as Trusted
Trader, status has, however, increased
recently. After 11 years of slow growth since
its introduction, numbers have increased by
50% in the past six months. Holding AEO
accreditation puts a business in the best
possible position for facilitation by HMRC
and can assist in quick clearance of goods at
the border.
Then there is Transitional Simplified
Procedures (TSP) which allows importers to

Source OECD EBOPS services trade database, CEPII GeoDist database
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defer giving a full declaration until after the
goods have crossed the border, and to pay
any duty owed a month after the import.
Despite these benefits, fewer than 10% of
eligible businesses had registered for TSP
status by the end of May 2019.
Manufacturers have reported that the
application process for AEO and Special
Procedures is time consuming, particularly
where a pre-approval audit visit is required.
Delays and bureaucracy are particularly offputting to companies when the Brexit
deadline keeps moving.

Exporting services
UK manufacturers do not just export goods
to the EU – they are increasingly exporting
services too. The single market benefits plus
the geographical proximity of our EU
neighbours puts the UK in the top three of
intra-EU exports and imports.
Services in this context means anything
that is not goods, ranging from service
engineers travelling on site to EU customers
to what businesses would call short-term
business trips (STBTs) – meeting a
customer or receiving or delivering training.
Post-Brexit barriers to the delivery of
services would have significant ramifications
for this growing market.
It is also important to consider regulatory
alignment. UK manufacturers have long
relied on the EU’s adoption of a common
approach to rules and regulations,
particularly for technical regulations. This
alignment has been a key advantage for UK
companies building strategic trading and
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service relations with European and global
customers and suppliers. And vice versa.
In a no-deal Brexit, the UK Government
has stated its intention to ensure, as far as
possible, that the same laws and rules will
apply as are currently in place. The reality is
that this is not always going to be possible.
Survey results suggest that nearly twothirds (64%) of respondents understand
that changes will be introduced that will
affect product labelling for goods destined
for the UK and EU markets respectively.
More worryingly, fewer than one-quarter
of respondents (23%) have taken action to
identify and make arrangements for the
notification process to be undertaken at an
EU Notified Body if they intend to place
goods on the EU market after Brexit day.
The majority will need to investigate
urgently new arrangements with Notified
Bodies in the EU 27 as the UK falls back on
WTO rules. This means that UK Notified
Bodies will no longer have a role in regulated
product conformity assessment across the
EU/EEA.

Post-Brexit opportunities
Even in a no-deal scenario, the UK would
need to negotiate a new relationship with the
EU. While there would be pressure from both
sides to negotiate quickly, the reality is that
trade agreements take many years to
negotiate. The UK’s negotiating position
would be equal to that of any third country.
And the UK–EU discussions would need to
start against the backdrop of the UK having
made an abrupt and harsh exit from the EU.

Source: MakeUK Brexit Survey 2019

A key element of negotiating our new
trade deal with the EU will be access to the
EU’s 40+ free trade agreements across the
globe, covering many of the UK’s key export
markets for manufacturers. While the UK
Government has deployed considerable
resources to prevent disruption in trade by
replicating the EU’s trade agreements with
third countries, the job is far from complete.
To date, the UK has signed or agreed in
principle only 12 of the so-called continuity
trade agreements, and it is not yet wholly
clear that these deals retain all of the
benefits contained within the previous
arrangements.
This means that, should the UK leave the
EU without a deal, our trade with key
markets such as Canada, Japan and Brazil
could be significantly disrupted. Canada, in
particular, refused to roll over the trade deal
on the basis that the UK was unilaterally
abolishing tariffs, showing an immediate
impact of the Government’s proposals for a
no-deal Brexit.
As such, manufacturers should prepare
for considerable uncertainty in the years to
come. For the duration of this period of
uncertainty it is important to recognise that
UK manufacturers will find it increasingly
difficult to retain existing contracts with EU
customers, while winning new business may
be even harder.
l Extracted from the “Preparing for
Brexit: deal or no-deal” report from
MakeUK in partnership with Squire
Patton Boggs
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Is the regulatory framework
supporting industry growth?
T

he UK space industry is going through
huge change, with CubeSats, constellations, in-orbit servicing, EO policy
and launching from the UK. All of these
present challenges to regulators and to
those who are being regulated.
There is also the increasing realisation of
the economic value that the space industry
brings, and there is an increasingly
competitive international environment. The
regulatory landscape is an important
element in an operator’s planning process.
In the last year, Finland, Portugal and
Denmark have all drafted regulations, and
Hungary, Estonia, Germany and Greece are
all developing regulations.
The UK has succeeded in getting ﬁrst
mover advantage over many challenger
nations so far but other countries are
catching up fast. Other nations are
developing
policy
and
regulatory
frameworks and designing them to be as
competitively attractive as possible.

RISK SPECTRUM OF LICENCEABLE MISSIONS

Third party liability
How does the UK fair internationally? Let’s
consider third party liability insurance, say
for CubeSats. While the general requirement
for TPL is pretty consistent across states,
apart from the maximum probable loss
you’ll see for the US, what is different is the
policy discretion applied by regulators and
governments. In the Netherlands, for
example, the Ministry has discretion to
impose TPL and sets it at “what can
reasonably be covered by the insurance
market”. But when it comes to CubeSats,
what can reasonably be covered by the
insurance market is sometimes zero.
If we look at unlimited indemnity, this can
lead to higher risk exposure, and more
difﬁcult business planning and risk
management. The insurance market cannot
cover unlimited liability that cannot be
quantiﬁed. The new UK Space Industry Act
takes us back to unlimited liability.
There are tools in the new Act to place a
cap on liability through regulation or
licensing conditions but in a competitive
international environment, unlimited liability
is a negative barrier to the success of the UK.
The UK’s competitors are all looking to
put a cap on liability or develop a
government risk-sharing scheme. So if the
current cap of €60 million is not
grandfathered over into the new Act, this
could have a negative effect in the UK.
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What about constellations and smallsats? The UK takes its responsibilities very
seriously, but there needs to be a very
careful balance of several different aspects,
including:
l Encouraging economic growth and
investment in innovation
l Protecting the taxpayer
l Ensuring the sustainable use of outer
space
l Being competitive on an international
scale
The UK is well advanced in its thinking
process relevant to the licensing of
constellations. If you compare this with the
Netherlands, you can see that the
Netherlands has less restrictive licensing
criteria than the UK does. The Netherlands
has however only licensed ﬁve objects in
total. The UK, in contrast, is licensing around
ﬁve per day.

Stamp of approval
We need to consider the concept of the “race
to the top” – good regulation and effective
licensing processes being a stamp of
approval, which can also be used for raising
ﬁnance for responsible operators.
We need to think about anticipatory
regulation, particularly with the impact of
new
technology
developments
–
deliberately anticipating potential issues

rather than being over prescriptive in our
rules and regulations. We need to think
about risk and liability management in a
different way, for example through the
effective use of insurance with the
application of new models. We can also
anticipate the risks of space debris through
these new models.

Consistent track record
Insurance is an under-utilised resource for
regulators; it can solve Government and
industry problems by passing risk into the
private market. Proportionate regulation –
proportionate to what it is seeking to achieve
– and performance-based regulations are
also important. And if we see operators
being responsible, with a consistent track
record, perhaps we can smooth their
ongoing licensing process.
What’s really key is proper collaboration
and open engagement between Government
and industry. There is responsibility on both
sides to hit our objective of reaching
10% of the global space market, or more, by
2030.
l Extracted from the presentation by
Joanne Wheeler, managing partner,
Alden Legal, at the Westminster
Business Forum policy conference on
growing the UK space sector
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Example mission type

Standard missions

Lowest risk

Traffic
light
rating

Indicative TPL
requirement

Indicative limit to operator’s
indemnity to Government,
set in each licence

Explanatory notes

Low-risk SmallSat
deployed from or below
the ISS to a lower
altitude

It is envisaged that, in
most cases, the TPL
requirement for this
type of mission would
be waived.

EUR 60 million (per licence
as each satellite is licensed
individually)

Satellites operating at an altitude
below that of the ISS present a very
small third- party risk: the orbital
lifetime is less than a year and the
area is sparsely populated with
valuable assets.

‘Traditional’ satellite in
GEO, using proven and
reliable technology

EUR 60 million per
occurrence

EUR 60 million (per licence
as each satellite is licensed
individually)

Where there is a single satellite that
represents a very low and wellcharacterised third-party risk, the
TPL requirement and indemnity limit
would remain the same as it
currently is.

Satellite with proven
propulsive system sent
into LEO or MEO, using
proven and reliable
technology

Operators of more than one satellite, where each
satellite falls in this ‘standard mission’ risk band

Where there is more than one
satellite operated by the same
operator, and where all satellites are
standard missions, the Agency will
allow for all satellites to be covered
under a ‘per-occurrence’ insurance
policy. The Agency may also allow
for a ‘per-occurrence and in the
aggregate’ policy to be taken out by
the operator, dependent on the
risks of that operator’s missions.

EUR 60 million (per licence
as each satellite is licensed
individually)

Mega constellation in
LEO

Per-occurrence amount
with or without an
aggregate, subject to
insurance market
capacity

Determined on a case-bycase basis

The entire constellation would be
covered by a single TPL insurance
policy, covering occurrences of thirdparty damage involving any of that
operator’s satellites. The peroccurrence and aggregate amounts
would depend on the CONOPs of the
mission.

Other higher-risk
licensable missions

Per-occurrence amount
with or without an
aggregate, subject to
insurance market
capacity

Determined on a case-bycase basis

The TPL insurance requirements and
the level of the operator’s indemnity
to the government will be decided on
a case-by- case basis for higher-risk
licensable missions.

A SmallSat mission to be
conducted at an altitude
above 650 km which, with
the addition of de-orbit
capability, could provide
assurance of reducing
orbital lifetime to below 25
years

Would not license if
mission is not re-rated
as ‘Green’

N/A

In this case, the granting of a licence
would not be possible unless the
operator ensured that the satellite
could be de- orbited within the
time frame recommended by
international guidelines.

Satellite launching into an
orbit above 650km with no
propulsion or proven deorbit technologies

Would not license

N/A

In line with international guidelines,
all satellites launched to LEO should
actively or passively decay within 25
years, and, ideally, much less. A satellite at or above this altitude without
propulsion or proven de-orbit
technologies would not meet this

Higher risk

EUR 60 million per
occurrence with the
option given to the
operator of adding an
aggregate to the
insurance policy once
nth satellite is launched

Satellite without
propulsive system,
using proven and
reliable technology, and
with operational
altitude that allows the
satellite to de-orbit in
line with current best
practice
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Key priorities from industry
for commercialising UK space
W

ith the UK an acknowledged leader
in satellite design and manufacture,
and with national launch capability
on the horizon, combined with an associated
regulatory framework, the space ecosystem
is developing rapidly. But what do we need to
do to drive commercialisation within the
industry, and what is the required role of the
Government going forward?
What do we mean by commercialisation
of space? Nik Smith, UK country director for
Lockheed Martin Space, commented: “If you
think that true commercialisation is the point
where actually a sector becomes selfsustaining with no form of Government
intervention, be that direct subsidy or
regulation of policy, then I would say the
space sector is relatively immature.
“It is true that companies are generating
revenues from space infrastructure, and they
are self-sustaining companies, but the
infrastructure they’re leveraging to be able to
do that has been paid for previously by
Governments or, to some extent, the large
industrials. And I think that will carry on for
some time.”
He also pointed to the many platforms
that are using geolocation services or
geospatial services from space to deliver
consumer services. “If the consumer had to
pay the real value of those services, then
arguably they would never become
commercialised.
“So the commercialisation of space is a
continuum,” he asserted. “How far down this
continuum of commercialisation do you need
to get, and how long does it need to continue
with Government intervention?”

Technical innovation
Mr Smith argued that we are seeing real
commercial innovation, but questioned the
levels of technical innovation. “That
commercial innovation can only carry on for
so long without front end, deep technical
innovation, and quite often that does need
large organisations – big business with that
level of systems engineering and expertise –
with some sort of Government support.
“So the UK needs to be thinking about its
priorities,” Mr Smith concluded. “What kind of
space sector does the UK want to have? The
reality is I don’t think you can have the full
gamut, the full spectrum; there need to be
areas it focuses on. At the same time, the
sector needs to think horizontally, because
you also need to be funding up front to be
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able to realise the commercial benefit in the
downstream.”
In terms of priorities in the UK, James
Cemmell, vice-president for government
engagement at Inmarsat, said: “The first thing
to note is that space is very much an
international system which over the last five
or six years has undergone a tremendous
amount of change and dislocation.
“We’ve seen new capital coming in from
Silicon Valley and elsewhere, and that capital
has created new infrastructures which has
put pressure on regulations, which are global
in nature but implemented and generated
nationally. We’ve seen discussions and
national frameworks around asteroid mining,
which puts pressure on the international legal
consensus. And we’ve seen the European
Union become much more serious about its
space programme and maintaining that more
as a core asset in capability.”
He argued that during this time the UK
has been watching, thinking and mobilising,
and added: “It’s time for the UK to act in a
very forcible and clear manner. If the UK
wants to have a strategic approach to space
then it needs to make choices about where
it’s going to play in that strategy.”

Mr Cemmell was very clear that the UK
needs to organise effectively and fully from
the top and across the Government. “A
National Space Council has been announced,
but that really needs to start firing now, and
it needs to work well. It needs to mobilise and,
if it is to have reach, it needs to be owned at a
very senior level within the Government.
“If it works well, it will be supporting an
R&D base that will allow the UK to build
national capabilities that it can leverage in the
international space regime, recognising that
there are now more space powers than there
were before,” he continued. “There is much at
stake so the UK has to get it right. And
because the UK doesn’t have the same depth
of resources as, for example, the US, so it
needs to do it well.”

National space programme
Highlighting the role of the UK Space Agency
within the commercialisation of space –
particularly given the formation of the
National Space Council – chief executive
Graham Turnock, said: “I think some of the big
issues for us are how best we create a
national space programme, if we are lucky
enough in getting the funding that we’ve
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argued for there. Secondly, how can we work
across Government to join up space more
effectively, and exploit the dual use
possibilities between civil and military and
ensure that we really do pull together across
Government to support one another’s
objectives?”

Space sector deal
There seemed to be a hint of frustration in the
voice of Graham Peters, chairman of
UKspace, as he talked about the stalled
progress in obtaining a ‘sector deal’ for the
space industry. The inference was that the
sector deal has been effectively superseded
by the National Space Framework, and a
combination of the ‘Prosperity from Space’
blue print and the most recent refreshing of
the Space Innovation Growth Strategy (IGS).
“We really should not underestimate the
importance of strategies like the IGS or
Prosperity from Space,” he said. “The benefit
of a joined-up approach within Government
and between Government, industry and
academia is really key. The IGS has had a
profound impact on the landscape of the UK
space sector.”
He added: “We’re doing really well but we
are at a crossroads. Whether we can continue
to grow as we have done will depend on
political choices made now and in the next
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Parliament. The global market is expanding
exponentially; other nations have woken up
to the huge opportunities this offers both
commercially but also to national security.
“Many of them are borrowing ideas from
our strategies and implementing them.
They’re not hanging around. The rules of the
game have changed, so what we need to do
now, as a sector, is to respond to the challenges and the opportunities that we face as we
go into the 2020s. Whether it’s called a sector
deal or something else doesn’t really matter,
but what does matter is that policymakers of
all the parties support the sector.”
Even without a sector deal, Mr Peters
highlighted how the industry has been getting
on with a number of activities through the
Space Growth Partnership, and suggested
that can now talk about the National Space
Framework rather than a space sector deal.
“It reflects how space can contribute to
national priorities around prosperity and
knowledge, around defence and security, and
our global influence.”
He is also encouraged by the positive
intentions of the Government to boost growth
of the sector through the creation of the
Innovation Fund as part of a national
programme. “The national programme’s
Innovation Fund was proposed in Prosperity
from Space to sit alongside what we invest

through ESA,” he said. “The aim is to provide
a consistent and strategic approach to taking
forward UK and sector priorities for space
research and innovation.”
Jointly funded by the sector and
Government, when implemented it will be an
important element of making the UK the
place to go, and to access an estimated £75
billion worth of emerging opportunities
worldwide. “We ran a consultation through
the Space Agency during the summer and
there was massive interest and a massive
response, demonstrating a clear appetite for
such a programme,” asserted Mr Peters, “with
over 80 replies and projects worth over £1.5
billion including the industry match funding.
“The National Space Council will provide
the strategic leadership we’re all calling for on
space across Government, coordinating all
aspects of UK space strategy, investment and
use of space,” he continued. “And that’s really
important when you think about how much
space is used by Government and how much
it touches on all the different departments
across Whitehall.
l Nik Smith, James Cemmell, Graham
Turnock and Graham Peters were all
speaking at the Westminster Business
Forum policy conference on driving
growth in the UK space sector
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$3bn invested in start-up
space companies in 2018
record of over $3bn was invested in
start-up space companies in 2018,
highlighting the accelerating investment in the sector. It is about $680 million
more than in 2017 and $200 million more
than the previous record year, 2016. Since
2015, annual investment has consistently
reached at least $2bn.
Since 2000, start-up space ventures
have attracted around $21.8 billion of
investment, including $8.4 billion in early
and late stage venture capital, $3.1 billion in
seed financing, and $4.7 billion in debt
financing. More than 220 angel- and
venture-backed space companies have been
founded and funded since 2000. Twentyfour of these companies have been acquired,
at a total value of about $3.7 billion.
The record investment in 2018 is
primarily driven by three large late-stage
investments in SpaceX (at over $200 million
each) and one large investment in Blue
Origin from Jeff Bezos (estimated at $750
million). The number of start-up space
companies reporting investment in 2018
was 82, similar to 2017 levels. The number of
investors increased by 7% in 2018 while the
number of deals grew 8%.
Notable entities like Boeing, Goldman
Sachs, Morgan Stanley, Raytheon, and Rolls
Royce invested in or acquired start-up space
companies in 2018. Companies in the US
continue to receive the majority of start-up
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ANNUAL START-UP SPACE SEED FUNDING, VENTURE CAPITAL AND ACQUISITIONS

space investment, about 80%. Companies
in China and the UK received 60% of the
non-US total. The number of non-US
investors increased from 84 to 94.

Venture capital investment
Total venture investment crossed $2 billion
for the first time, reflecting an increase of
more than $360 million from 2017. The
number of early stage venture deals rose
from 39 in 2017 to 51 in 2018. Venture deals
overall increased by more than 20% to 59.
Of the 113 venture capital firms (+20%
versus 2017) that invested in start-up space
companies in 2018, 42 had previously
reported investment in start-up space

companies; 71 had not, and appear to be
new additions to the start-up space
ecosystem.
Excluding transactions over $100 million,
the average space venture deal in 2018 was
about $20 million, up from $18.8 million in
2017. More than 330 VC firms have now
invested in space start-ups.
Investors focus on valuations and exits.
SpaceX is an undisputed space unicorn (a
private company with a valuation of $1 billion
or more); after a $273 million Series J,
SpaceX’s valuation was reported at $30.5
billion. Several other start-up space
companies, including OneWeb, Planet, and
Rocket Lab, have been reported by some

AVERAGE NUMBERS OF START-UP SPACE INVESTORS BY YEAR
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sources to be unicorns, and two, Mapbox
and Kymeta, are likely on the path. While
unicorn valuations are increasing in number,
some financial analysts caution that many
unicorns (across sectors, not specifically in
space) have exaggerated valuations.
There were no large acquisitions in 2018.
Seven acquisitions in 2018 totalled an
estimated $100 million. Based on estimates,
the largest acquisition in 2018 appears to be
Boeing’s purchase of Millennium Space
Systems – a full service, end-to-end space
mission solution provider.
Planetary Resources, an asteroid mining
venture, was acquired by blockchain
software technology company ConsenSys in
October in an asset purchase transaction,
following reported financial difficulties and
problems raising additional funding. In 2016
Planetary Resources received funding from
the government of Luxembourg, which has
said it lost $13.7 million on the deal. The
company had previously reported about $24
million of financing from other investors.

Non-US activity
While US start-ups continue to dominate
start-up space, with about 80% of all
investment in 2018, close to half of investors
and companies reporting investment in the
last three years are based outside the US.
For the first time, the number of non-US
investors investing in start-up space
companies nearly matched the number of
US investors.
Total investment in non-US space startups rose in 2018, compared to 2017. The
largest investments were in i-Space and
Astroscale. Non-US seed and venture
investment, the number of non-US firms
reporting investment, and the number of
non-US investors are greater than in 2017.
Note that this total considers investment in
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OneWeb to be investment in the US, given
the location of the majority of OneWeb
activities.
As predicted, 2018 outpaced 2017
investment. Several pending megadeals,
including recently announced investments in
OneWeb, and Amazon interest in a large LEO
constellation, suggest that growth will
continue in 2019.

What’s next?
The next few years have the potential to
transform the start-up space ecosystem,
and investors will be closely tracking the
revenue
dynamics
and
operational
performance of maturing start-up space
firms. At time of writing, here are important
planned next steps for start-up space firms.
Large LEO constellations: Several
pending megadeals, including recently
announced investments in OneWeb and
Amazon interest in a large LEO constellation,
suggest that growth will continue in 2019.
OneWeb started 2019 with a major, $1bn+
funding infusion from SoftBank, bringing
total investment to $2.95bn, soon followed
by the launch of its first six satellites.
SpaceX saw significant rounds in 2018,
and its constellation was licensed in 2018 for
constructing, deploying, and operating
12,425 non-geostationary orbit satellites.
Planet just completed the deployment of 20
next-generation Dove satellites – Flock 4a –
to sun synchronous orbit in April 2019.
Additionally, Planet has signed a contract
with Italian launch provider D-Orbit for the
deployment of six Dove-series satellites in
August 2019.
Spire Global launched its 100th satellite
in April 2019. It also plans to host the
payloads of third party KeyW this year as
part of its “Space-as-a-Service” product. The
potential of large LEO telecom and remote

sensing constellations drives interest in
smallsat launch ventures and attracts the
attention of the non-space business and
financial community.
Smallsat launch ventures: The year
2019 will be an active one for smallsat
launch ventures. Several companies,
including Rocket Lab, Virgin Orbit, and Firefly
Aerospace, will be entering various phases
of advanced development and commercial
operation.
Space tourism: Commercial suborbital
human spaceflights are expected to begin in
2019. Virgin Galactic achieved historic
milestones in recent months, surpassing 50
miles in altitude on two separate flight
tests – one in late 2018 and one in early
2019. Blue Origin tested its crew capsule
escape system in mid-2018 and completed
a test flight in January of 2019. The company
is planning to launch a crewed mission
onboard the New Shepard launch vehicle by
the end of 2019.
Commercial crew: In March 2019,
SpaceX successfully launched the Demo-1
mission of an autonomous, uncrewed flight
of the Crew Dragon spacecraft to the
International Space Station (ISS), where the
vehicle docked and later splashed down to
Earth. This test paved the way for the
planned launch of the first crewed flight to
ISS later this year. This would mark the
return of US astronaut transportation to the
ISS from the US.
Though not a start-up, Boeing is another
contractor for commercial crew program,
and plans to conduct an uncrewed test flight
of its CST-100 Starliner vehicle by the end of
this year.
l Extracted from Bryce’s 2019 start-up
space update on investment in
commercial space ventures
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Technical challenges explored to
‘plug and play’ satellites in 5G

T

Sat5G [“Plug and Play” Satellite in 5G]
Business and Operations
Validation and Demonstrations
Standardisation
Caching and multicast for optimised
content and NFV distribution

Extending 5G security to
satellites

Harmonisation of satcom with 5G
control and user planes

Multi-link and heterogeneous
transport

Integrated network management
and orchestration
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Implementing 5G SDN and NFV in
satellite networks

he 5G communications system represents far more than just the next
generation of terrestrial mobile
services. It will drive a convergence of fixed
and mobile services, introduce a new set of
technologies and standards, create a network
of networks and facilitate communications
between everyone and everything, whilst
focusing on some key vertical markets.
However, there are a number of technical
challenges that need to be addressed for the
realisation of cost effective “plug and play”
satcom solutions for 5G. These include:
l Virtualisation of satcom network functions to ensure compatibility with the 5G
Software-Defined Networking (SDN) and
Network Functions Virtualisation (NFV)
architecture;
l Allowing cellular network management
system to control satcoms’ radio resources
and service;
l Developing link aggregation scheme for
small cell connectivity mitigating Quality of
Service (QoS) and latency imbalance
between satellite and cellular access;
l Leveraging 5G features/technologies in
satcom;
l Optimising and harmonising key
management and authentication methods
between cellular and satellite access
technologies;
l Optimal integration of the multicast
benefits in 5G services for both content
delivery and Virtualised Network Function
(VNF) distribution.
The SaT5G project has announced the
completion of several successful demonstrations of 5G over satellite at an
industry-briefing event held in the 5G
Innovation Centre at the University of Surrey.
The SaT5G project is a Horizon 2020
collaborative project, funded by the European
Commission, which has the vision to develop
a cost-effective plug-and-play solution to
integrate satellite communications with 5G
networks.
A key aspect was to engage with
standards bodies, which together with the
business modelling and technical solutions
developed in the project has provided a
foundation for equipment vendors, network
operators and service providers to include
satellite as an integrated component in 5G
and future deployments. At the same time,
the project will facilitate new and growing
market opportunities for satellite communication industry stakeholders.

5G and Satellite Research

The project has successfully integrated
satellite into 3GPP 5G testbed networks.
Using the testbeds several 5G use-case
demonstrations over live satellite links have
been performed, with the satellite links
performing several different tasks.

Satellite 5G delivery
The project performed research and
demonstrated in the areas of direct and
indirect connectivity for satellite to show
satellites to be beneficial in delivering content
to the network edge, providing backhaul to
cellular base-stations, improving the
broadband experience to premises, and
providing connectivity to aircraft moving
platforms through emulated Geostationary
(GEO) and over-the-air Medium Earth Orbit
(MEO) satellite connectivity.
Two of the main technological advances in
5G are the virtualisation of network functions
(VNFs) and the use of end-to-end slices
providing network services with specified
quality of service (QoS). The SaT5G project

has succeeded in designing and deploying
several satellite-specific VNFs on OpenStack
and Kubernetes, and in developing an
integrated architecture so that satellite links
can seamlessly carry network slices.
The SaT5G project proposed a number of
5G use cases as being pertinent to integrated
satellite delivery. These include:
l 5G backhaul to a fixed terminal
l Edge delivery of & offload for multimedia
content
l 5G to the premises
l Moving platform use-case
The first three use cases were demonstrated during the workshop over a live
satellite network via Avanti’s GEO Hylas 4
satellite and using ST Engineering iDirect’s
5G-enabled Intelligent Gateway (IGW)
satellite ground infrastructure that to the
University of Surrey (5GIC) 5G testbed core
network to 5G UE terminals in small 5G cells.
All the 5GIC testbed use cases use this
integrated 5G Non-Terrestrial-Network (NTN)
system for the live satellite connectivity. The
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moving platform use-case, hosted at, Zodiac
Inflight innovations testbed in Munich, was
demonstrated using a video recording of a
live demonstration over SES’s O3b O3B MEO
satellite system operated by SES, using
terminals from SES and Gilat and a core
network from Quortus.
5G backhaul to a fixed terminal: This
demonstration illustrated the architecture
implemented for an NTN relay 5G integrated
satellite terminal that is directly connected
via a Satellite RAN at the Hylas 4 satellite
gateway hub in Goonhilly to the 5G Core
network in the Surrey 5G testbed and out to
the 5G UEs. It showed how the terminal and
gateway network functions have been
virtualised on the OpenStack platform and
orchestrated ETSI MANO compliant OSM.
5GIC testbed also used SDN switched sliced
network to integrate the satellite backhaul
with terrestrial 5G mobile network slices.
Edge delivery of multimedia content:
This demonstration showed over-the-air
satellite multicast technology for the delivery
of live video channels using a MEC platform
for Content Delivery Network (CDN)
integration with efficient edge content
delivery. The demonstration highlighted the
benefits, in terms of bandwidth efficiency,
delivery cost and end-user Quality of
Experience (QoE) of using a satellite-enabled
link for provisioning live content in a 5G
system.
5G to the premises: These demonstrations included the complementary use of
satellite with terrestrial networks for delivery
to home/office small cell in underserved
areas.
Over-the-air MEC-based layered video
streaming over a 5G multilink satellite and
terrestrial network: The demonstration
displayed a network, which integrated 5G
over parallel satellite and terrestrial delivery
paths to provide enhanced Quality of
Experience (QoE) for users consuming 4K
video content. The demonstration highlighted
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how a Video-segment Scheduling Network
Function (VSNF) which is deployed at MEC
can incorporate bit-rate adaptation, link
selection and enhance video streams for
future satellite and terrestrial integrated
networks.
Backhauling to extend services for
rural markets and large-gathering events:
This demonstration showed how a standard
5G User Equipment (UE) leverages a hybrid
backhaul and validates the performance
required by 5G services. The solution
provides tangible measurements of very high
Quality of Experience (QoE) achieved by
combining satellite-terrestrial links bandwidths for fast upload and download traffic
and the terrestrial link low latency for
interactive traffic. The demonstrated 5Ghybrid backhaul relies on state-of-the-art
MPTCP, MPQUIC multipath protocols, and
shows satellite as a viable backhaul link for
5G service.
New Radio Air interface over the
satellite: Demonstrated changes needed in
the uplink random access process such that
5G NR can be used over long propagation
distances exceeding the terrestrial cell size.
An NTN terminal is connected to an NTN
base station through an emulated satellite
channel, and timing advance calculation and
transmission, as well as uplink random
access signal guard interval, are changed. The
system was connected to a 5G testbed to
show that end-to-end data can be
transmitted through the system, to provide
backhaul connection to a base station.
5G to moving platform backhaul: The
5G moving platform backhaul demonstrated
for the first-time application of 5G technology
for aircraft connectivity and content distribution services. The 5G testbed led by Zodiac
Inflight innovations was successfully used for
virtualised network services. A video recording provided a live demonstration of the
SaT5G R&D activities undertaken by Zodiac
Inflight innovations in cooperation with SES,

Gilat, Quortus, Broadpeak, and i2CAT. Specifically, Gilat’s VSAT terminal and virtualised
SkyEdge II-c hub were demonstrated over an
emulated GEO satellite system.
Deployment of Quortus’ virtualised mobile
core on-board was also demonstrated to
deliver both internet access, and local
breakout content based on Broadpeak’s
content delivery service, with all services,
managed and configured by the i2CAT’s
Terrestrial and Satellite coordination
framework – TALENT. The testbed also
included a first-of-its-kind 5G over-the-air
non-GEO satellite system setup, relying on
SES’s high-throughput O3b MEO HTS
satellite constellation and end-to-end
managed services. .
5G edge caching: This demonstration
showed the improvements in streaming
content quality, which are enabled by local
content caching. Increased delays introduced
by satellite links result in lowering of bitrate
and resolution (adaptation) for HTTP based
streaming. Local caching of content improves
this situation. It is based on local access to
DANE client running on MEC (Multi-Access
and Edge Computing) node.
The MEC node located next to eNB was
connected to the core network using
established satellite and terrestrial backhaul
links. User Plane Function (UPF) at a MEC
node was used to handle requests for the
local content and to set up connections via
core network to the content server thus
optimally could request video segments over
the satellite link. The innovation here is the
ability to set up connections for downloading
content with the DASH Enabled Network
Element (DANE) collocated with the UPF.
Business models and economic viability of integrated satellite-5G networks:
Researchers from imec and BT presented the
results of the business modelling work within
the SaT5G project. Different theoretical
models were developed for the specific case
of evaluating the economic viability and
market strategy of integrated satellite-5G
networks. The results show that an integrated
satellite-5G network can provide an
alternative to terrestrial-only solutions, if use
is made of edge caching, slicing and third
party management.
Mike Fitch, technical manager of SaT5G
said: “SaT5G is about integrating satellite
links with heavy emphasis on standardisation
to allow trusted operation and to facilitate
industry adoption. The focus is on eMBB to
fixed and mobile networks, including support
for orchestration and slicing, with the satellite
links providing backhaul connectivity either
alone or in parallel (multilink) connectivity
with terrestrial links. Innovations from the
project include satellite modem VNFs,
business process modelling including
brokers, and improved multicast and
multilink algorithms for use with satellite.”
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Satellite Applications Catapult
publishes 2019 annual report
T

he Satellite Applications Catapult has
released its annual report detailing its
activities in the year ending 31 March
2019, looking at its achievements, restating
its goals and detailing its ambitions for the
future.
The Catapult’s strategy is guided by three
principles: Energising the market – unlocking
customer demand and opening new markets
to the space sector; empowering
technology – driving technological advances
to help companies bring products and
services to market faster; and enabling
business – connecting businesses of all sizes
with the resources that they need to grow.
Tackling these requires leadership and
support across key markets and technologies, ones that the Catapult has identified as
offering potential for high growth and global
opportunity. In addition the Catapult’s
structure and approach have been developed
to ensure it’s always aware of new and
emerging technologies and business
prospects. Key areas of focus include:
l Access to space
l Agriculture
l Emerging technologies
l Exploring new markets
l Extractive industries
l Geospatial intelligence
l Health and wellbeing
l Intelligent transport
l Sustainable development
l Ubiquitous connectivity

Key focus areas
Access to space: The most effective way that
the Catapult says we can maximise the
opportunities offered by satellite data is to
explore and enable new mission concepts,
and support businesses in gaining access to
space. The Catapult is therefore playing a
central role in helping the UK to grow its
capabilities in order to provide a complete
ecosystem, from components to satellite
build and launch, along with in-orbit servicing
and mission support.
Agriculture: This year, following consultation with sector stakeholders, the Catapult
produced a new strategy for its agriculture
market area with a key focus on creating
solutions to tackle supply chain impacts
related to deforestation, water and carbon.
The Catapult is particularly excited about its
planned Digital Agri-Test Centre at the
Wescott Venture Park, which will link into the
wider agri-innovation ecosystem. Going live
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SATELLITE APPLICATIONS CATAPULT – THE YEAR IN NUMBERS

New organisations engaged with

753

UK organisations that are now exploring international opportunities
Collaborative and commercial income for the year

54
£18.6m

New non-space funding and project partners

35

Number of scale-up companies supported

6

Number of jobs indirectly created

450-650

Number of products or services supported that are new to the market

81

Number of UK ‘researchers in residence’ engaged with across the UK

6

in 2020, it will offer a dedicated testing
environment encompassing 5G/IoT, robotics,
UAV and satellite technologies.
Emerging technologies: Innovation and
disruptive technologies go hand-in-hand with
the space sector. The Catapult’s emerging
technologies team seeks out technologies
that can solve industry challenges and create
market opportunities, generating impact for
the UK economy. The Catapult is currently
focusing on quantum technologies, launch
and propulsion, 5G, artificial intelligence and
universal traffic management, but is always
exploring new prospects.
Exploring new markets: Enabling the UK
space industry to grow to its maximum
potential requires looking beyond its
traditional markets – and outside current
market focuses. The Catapult’s neutral status
allows it to talk to new potential customers
and explore different sectors and geographic
regions, enabling it to spot opportunities and
decide where to focus next.
Extractive industries: Satellite technologies create operational efficiencies for the
extractive industries, while empowering local
communities and reducing, or even eliminating damage to the environment.
Geospatial intelligence: This is a key
technology focus for the Catapult, with huge
opportunities offered by the application of
artificial intelligence and machine learning to
geospatial and other ‘big’ data. It cuts across
many of the Catapult’s existing market areas,
as well as being a focus in its own right for the
Catapult teams who use it to solve existing
challenges and create innovative products
and services for UK companies to exploit.
Health and wellbeing: Even in a relatively
small country such as the UK, access to
healthcare varies significantly across rural

and built-up areas. Satellites offer the chance
to alleviate some of the challenges faced by
providers including the NHS, particularly in
managing long-term conditions and providing
emergency response. The Catapult is
targeting both of these, looking especially at
early intervention and diagnosis, and remote
monitoring and consultation.
Intelligent transport: Transport has
always been a focus for the Catapult, as more
people want to travel more often and more
goods need to be moved, both nationally and
globally. Satellite technology offers opportunities to improve how we travel and to
enhance the monitoring and maintenance of
transport solutions, as well as helping to
combat pollution. The Catapult is currently
focusing on using Earth observation data and
satellite communications to tackle challenges
in automotive, freight and logistics, and
infrastructure.
Sustainable development: Satellite technology can offer many ways to help us
manage the impact of a growing global
population with its increased requirements
for food and energy, along with the effects of
climate change and natural disasters. The
Catapult is enabling collaborations between
key players and contributing its expertise to
enable sustainable growth and development.
Ubiquitous connectivity: Along with
geospatial intelligence, the concept of
ubiquitous connectivity is central to the work
at the Catapult. As a result, this year the
Catapult launched the Westcott 5G Step-Out
Centre to encourage development of new 5G
products and services ready for commercial
deployment, while continuing to focus on
both devices and networks that will provide
seamless coverage and fit users’ needs as
technology develops.
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UK satellite industry
CONSOLIDATED FINANCIAL POSITION

TURNOVER AND OPERATING PROFIT
2019
£’000

2018
£’000

Innovate UK grant funding

10,820

10,252

Fixed assets

Collaborative and commercial income

18,626

16,900

Net current assets
Net assets

13,274

12,058

Turnover

29,446

27,152

Reserves

13,274

12,058

916

1,072

Total funds

13,274

12,058

Operating profit

The Catapult benefits from Innovate UK grant funding which underpins
the Company in its role within and for the UK space sector. The Company,
along with its trading subsidiaries (together, the “Group”), leverages this
grant funding, and achieved £18.6m of collaborative and commercial
income in the year (2018: £16.9m).
THE FUTURE: The Catapult expects the point at which two thirds of its
income comes from outside its core grant income will be in 2021.

2019
£’000

2018
£’000

10,824

9,962

2,451

2,096

The Group has adopted the performance model of grant recognition
under FRS102, with the whole capital element of grant income being
recognised in the year it is incurred. This results in large operating
profits during periods of capital investment and operating losses
when depreciation exceeds investment. The Group’s ‘normalised’
operating surplus for the financial year totalled £461k (2018:
£969k). As a not-for-profit research organisation, any surplus is
reinvested in pursuance of the Group’s strategy.

KEY PERFORMANCE INDICATORS
KPI name

FY14

FY15

FY16

FY17

FY18

FY19

Total

New organisations engaged

1,138

799

906

826

647

753

5,069

New non-space organisations engaged

–

–

428

621

523

535

2,107

New non-space funding and project partners

–

4

4

9

24

35

76

Number of businesses engaged – SMEs

–

259

323

367

362

650

1,961

Number of businesses engaged – SMEs, new

85

209

218

201

202

276

1,191

Number of spin-out companies created

–

2

2

2

4

1

11

Number of scale-up companies supported

–

–

–

–

7

6

13

The Catapult has a broad range of facilties
that it has developed to support its strategy
and to help create market opportunities for
the industry. These include technical and
other workspace options at Harwell, the
Catapult’s ground segment facility at
Goonhilly, its expanding Disruptive Innovation
for Space Centre (DISC) and the new
Westcott Space Custer.

Evaluating economic impact
SQW, on behalf of Innovate UK, has evaluated
the economic impact that the Satellite
Applications Catapult has had. It reported
that the Catapult can be attributed with
between 450 and 650 additional jobs and
£60m of additional turnover. There were 65
firms that have already introduced some
from of innovation (new or improved
products, services or processes) as a result of
the Catapult. Of these, 38 estimated that the
value of these new products would be some
£120m over the next two years.
Some 94% expected to sell these new
products or services in international markets.
And of the new products or services reported,
81% were described as new to the market –
ie, introduced before competitors.
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There were 48 companies (24%) in the
sample that had, to date, increased their R&D
expenditure as a result of their engagement
with the Catapult. A further 75 expected to
raise £230m in the next two years. Almost
two thirds of businesses had been introduced
to new organisations.
Half of businesses had improved their
understanding and awareness of commercial
opportunities in the satellite or space sector.
And around one third of businesses have
improved skills and knowledge, and now have
better access to data.
In the view of one stakeholder consultee:
“The Catapult has been a critical part of the
outcomes. Without it there would be an
essential part of the jigsaw missing. They link
well to other stakeholders’ and the way they
operate is important – open and collaborative.”
A second stakeholder said: “The Catapult
has gone from being a ‘sector discussion’
organisation to being one focused on
outcomes and supporting these: new and
growing businesses, new technology
developments, new products and services.” A
third stakeholder added: “[The Catapult
provides a] fast and low-cost way of getting

tech into space.” The stakeholder feedback
suggests that the Catapult has progressed
significantly over the past two years. It has
become an increasingly important part of the
landscape and is making a growing
contribution to the economy and the sector.
The Catapult has performed well in
supporting businesses, contributing to policy
and raising awareness. Across the
stakeholders, there was a clear message that
the Catapult has added value to the sector.
Without it there would be less business
activity and less commercial focus.
At a national level, the space sector might
not have been as high up on the strategic
agenda of universities, local businesses or UK
Government in the absence of the Catapult.
Stakeholders were confident that there would
have been fewer businesses engaged in the
sector. There was also a general view that the
Catapult has provided more commercial
focus to research and a better understanding
of what businesses want,helping to produce
useable outputs.
l Extracted from the Satellite
Applications Catapult Annual Report
2018-19, published November 2019
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ESA Invitations to tender
REF

DESCRIPTION

AO9834

GSTP ELEMENT 2: Call for Proposals - FOR MARKET ORIENTED ACTIVITIES

13/05/22

AO9101

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

31/12/21

AO9950

COPERNICUS SPACE COMPONENTS - LONG TERM ARCHIVE SERVICE FOR COPERNICUS

31/12/21

AO9090

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

31/12/21

AO9610

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

31/12/21

AO9671

ARTES CC - ADVANCED TECHNOLOGY - WORKPLANS EMITS / WEBSITE

31/12/21

AO9427

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

28/12/21

AO8859

OUTLINE PROPOSALS UNDER THE HUNGARIAN INDUSTRY INCENTIVE SCHEME - EXPRO PLUS

01/12/21

AO10146

ARTES CC - ADVANCED TECHNOLOGY - WORKPLAN 2020 - EMITS / WEBSITE

31/12/20

AO9128

ARTES SCYLIGHT ROLLING WORK PLAN

31/12/20

AO8927

NAVISP ELEMENT 2 - OPEN CALL FOR PROPOSALS

31/12/20

AO5651

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

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

AO8793

ARTES C&G - CALL FOR PROPOSALS

20/12/20

AO9745

DATA-DRIVEN NETWORK CONTROLLER AND ORCHESTRATOR FOR REAL-TIME NETWORK MANAGEMENT (ARTES AT 3A.108) 09/04/20

AO10059

COPERNICUS HPCM (HIGH PRIORITY CANDIDATE MISSIONS) - CIMR PHASES B2, C/D AND E1

03/03/20

AO10060

COPERNICUS HPCM (HIGH PRIORITY CANDIDATE MISSIONS) - ROSE-L PHASES B2, C/D AND E1

02/03/20

AO10026

RADIO-FREQUENCY (RF) FEEDS WITH INTEGRATED RF, MECHANICAL AND THERMAL FUNCTIONS (ARTES AT 5B.182

28/02/20

AO10108

KICK-START THEMATIC CALL ENVIRONMENTAL CRIMES RE-ISSUE TO ALLOW FOLLOW ON SUB-THEMES

28/02/20

AO10065

ARTES INTEGRATED APPLICATIONS PROMOTION (IAP) - CULTURAL HERITAGE

27/02/20

AO10064

ARTES INTEGRATED APPLICATIONS PROMOTION (IAP) - LAW ENFORCEMENT AND EMERGENCY RESPONSE

27/02/20

AO10145

FAST SWITCHING FOR OPTICAL INTER-SATELLITE DATA TRANSMISSION AND RANGING FOR SATELLITE COMMUNICATION

20/02/20

AO9754

MULTI-BAND MICROWAVE MULTIPORT POWER COMBINER FOR GROUND TERMINALS (ARTES AT 7A.062)

19/02/20

AO10004

COPERNICUS HPCM (HIGH PRIORITY CANDIDATE MISSIONS) - CRISTAL PHASES B2, C/D AND E1

18/02/20

AO10117

MODULAR Q-BAND RADIATING FRONT-END FOR NEXT GENERATION ACTIVE ANTENNAS

17/02/20

AO10003

COPERNICUS HPCM (HIGH PRIORITY CANDIDATE MISSIONS) - CO2M PHASES B2, C/D AND E1

17/02/20

AO9878

GEOMETRY- AND WAVELENGTH-AGNOSTIC HIGHLY-EFFICIENT FORWARD AND REVERSE SAR PROCESSOR - EXPRO+

14/02/20

AO9746

COMPACT 8 KV CLASS HIGH VOLTAGE PLANAR TRANSFORMER FOR ELECTRONIC POWER CONDITIONING UNITS

14/02/20

AO10039

WORLDCEREAL - EXPRO+

04/02/20

AO10088

BUSINESS APPLICATIONS AMBASSADOR PLATFORM FOR THE MIDLANDS AND NORTH EAST ENGLAND - EXPRO+

04/02/20

AO10096

NAVISP-EL1-031: PRECISE TIMING FOR INDOOR SMALL CELLS - EXPRO+

03/02/20

AO9733

INTEGRATED SOLAR PANEL ANTENNA ARRAYS FOR MACHINE TO MACHINE (M2M) AND INTERNET OF THINGS (IOT)

03/02/20

AO9722

MINI HOLD-DOWN RELEASE ACTUATOR (ARTES AT 4E.074)

03/02/20

AO10055

EO PLATFORM & -LAB ENGINEERING SERVICES FRAMEWORK 2020-2025

31/01/20

AO10127

KICK-START THEMATIC CALL - PREDICTIVE MAINTENANCE

31/01/20

AO10119

IMPROVED DESIGN OF HARNESS FOR LAUNCHER - EXPRO+

31/01/20

AO9916

CUBESAT IN SUPPORT OF MSR / MSR PATHFINDER CONCEPT IN LEO

31/01/20

AO10032

PROTOTYPE OPTICS FOR A VERSATILE LEO DIRECT-TO-EARTH (DTE) TERMINAL - T716-601GS

31/01/20

20
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ESA Invitations to tender
REF

DESCRIPTION

END DATE

AO9713

SINGLE POLE MULTI-THROW KA-BAND MICROWAVE MONOLITHIC INTEGRATED CIRCUIT SWITCH

31/01/20

AO9997

BREADBOARD FOR TELEMETRY RANGING (CCSDS 401, 2.4.24)

31/01/20

AO10007

LOW NOISE MINIATURISED VERY HIGH FREQUENCY PULSE TUBE COOLER

30/01/20

AO9857

ONE OPERATION DATA SYSTEMS INFRASTRUCTURE FOR ALL ESA SPACE ASSETS T709-604GD (EXPRO+)

30/01/20

AO9747

TECHNIQUE FOR LOCATING PASSIVE INTER-MODULATION SOURCES (ARTES AT 5B.188)

29/01/20

AO10062

SOLID REFLECTOR WITH METAL MESH AS THE REFLECTIVE SURFACE (ARTES AT 5B.183) RE-ISSUE

27/01/20

AO9841

AUTONOMOUS ULTRASOUND IMAGE IMPROVEMENT SYSTEM (ALISSE) - EXPRO+

27/01/20

AO10128

NAVISP-EL1-034: AI-ENABLED BASEBAND ALGORITHMS FOR HIGH FIDELITY MEASUREMENTS - EXPRO+

24/01/20

AO10061

POLAR+ EXPRO+

24/01/20

AO10101

HARDWARE/SOFTWARE CO-DESIGN: DESIGN FLOW DEMONSTRATION - EXPRO+

24/01/20

AO9743

LIGHTWEIGHT, ACOUSTIC-LOAD-INSENSITIVE MILLIMETRE-WAVE ANTENNA REFLECTOR (ARTES AT 5B.189)

24/01/20

AO10125

GT18-004EP: HELIOSPHERIC MODELLING TECHNIQUES

23/01/20

AO9865

GT17-062GE - ADGE - ADVANCED DIGITAL GROUND SEGMENT ENGINEERING

22/01/20

AO10080

IN-ORBIT SURFACE METROLOGY FOR LARGE DEPLOYABLE REFLECTORS - EXPRO+

21/01/20

AO9726

ON-ORBIT SERVICING PREPARED PLATFORMS (ARTES AT 4A.080)

21/01/20

AO9807

MANUFACTURABILITY OF LOW-COST MIRROR CELL FOR LARGE-APERTURE OPTICAL ANTENNA - T712-602GS

20/01/20

AO10100

NAVISP-EL1-029: COLLABORATIVE PROCESSING OF DIST RECS. OPS FOR JAMMINGNSPOOFING MITIGATION - EXPRO+

20/01/20

AO10020

WORLD OCEAN CIRCULATION (EXPRO+)

17/01/20

AO10086

ASSIMILATION OF TOTAL SURFACE CURRENT VELOCITY MEASUREMENTS (A-TSCV) - EXPRO+

17/01/20

AO10024

PHOTON-COUNTING 2D TRACKING AND COMMUNICATIONS DETECTOR DEMONSTRATOR - T717-603GS (RE-ISSUE)

17/01/20

AO10122

GT17-009ED: DEFINITION AND VALIDATION OF AN EUROPEAN SOURCE OF FLIP-CHIP BUMP SERVICES

16/01/20

AO10093

19-D-S-TEC-07 PRELIMINARY DESIGN OF ON-ORBIT MANUFACTURING OF LARGE ANTENNA REFLECTORS - EXPRO+

16/01/20

AO10074

C204-123FT CHARACTERISATION OF MICRO-METEOROID INDUCED DARK CURRENT INCREASE IN SILICON DETECTORS

15/01/20

AO10116

GT11-020EF: ADVANCED ANTENNA MODELLING TOOL FOR PERFORMANCE VERIFICATION AND DIAGNOSIS - EXPRO +

15/01/20

AO10130

IAP KICKSTART FUTURE INTERNET

14/01/20

AO9995

DETAILED ENGINEERING AND CONSTRUCTION OF THE INTERNATIONAL MEETING FACILITY AT ESTEC

13/01/20

AO9631

INVESTIGATION ON THE KEY ISSUES FOR THE REALISATION OF AN AEROSPIKE ROCKET ENGINE - EXPRO+

13/01/20

AO9942

COPERNICUS HPCM (HIGH PRIORITY CANDIDATE MISSIONS) - LSTM PHASES B2, C/D AND E1

13/01/20

AO9941

COPERNICUS HPCM (HIGH PRIORITY CANDIDATE MISSIONS) - CHIME PHASES B2, C/D AND E1

13/01/20

AO10069

DESIGN AND TESTING OF FAR AND MEDIUM ULTRAVIOLET COATINGS - EXPRO+

13/01/20

AO9844

IN-ORBIT TUNEABLE INTERMEDIATE FREQUENCY FILTERS (ARTES AT 5C.389)

13/01/20

AO9768

SIMULATOR OF VERY HIGH THROUGHPUT SATELLITE WITH FLEXIBLE PAYLOAD (ARTES AT 3A.105)

10/01/20

AO10036

SPACECRAFT SYSTEM AND SUBSYSTEMS MODELS OPTIMIZATION BY AIT/AIV AND OPERATIONS BIG DATA ANALYSIS

10/01/20

AO9799

HIGH PERFORMANCE PROPELLANT DEVELOPMENT - EXPRO+

09/01/20

AO9675

OPTICAL MULTIPLEXING FOR WAVELENGTH DIVISION MULTIPLEXING (WDM) ON OPTICAL COMMUNICATION TERMINALS

09/01/20

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 Agency spending data

£93m invested in the UK,
with further £374m for ESA
T

he UK Space Agency is a little behind
in the publication of its spending data
this year, having only recently
published the figures for September. That
saw a total of £5,130,011m of funding
awarded to businesses in the form of R&D
and capital grants. Total spend for the year to
date is now a whisker over £60m, while the
rolling 12 month total is just under £93m.
Reaction Engines continues to be the
primary beneficiary, having been awarded
some £11m in grants so far this year. That
represents over 37% of all total grant funding
awarded through the first nine months of
2019. Only seven other companies have been
awarded more than £1m, with the remaining
£6.3m having been split between 58 other
organisations. With the highest being £649k
and the lowest just £174, this represents an
average of some £108k per business.
But this is skewed towards the companies
at the top of the list. 43 of the 58 companies
received less than £100k, and 19 received
under £10k in R&D or capital grants.
Meanwhile, the UK Space Agency has
announced that it will invest £374 million per
year over the next fives years with the
European Space Agency (ESA) to deliver

international space programmes. The
funding was confirmed at the 2019 ESA
Ministerial Council in Seville, Spain, and is
said to be in line with the Space Innovation
and Growth Strategy agreed between
Government and the UK space sector in 2010,
to increase investment in ESA.
The investment will secure UK involvement in international space missions and the
development of new technologies, including:
l Building the Lunar Gateway, a new space
station orbiting the moon
l Returning the first samples from Mars
l New satellites to help us understand
climate change
l An early warning system for solar storms
l Research in space technology to deliver
high-speed mobile technology such as 5G
and satellite broadband services
l Removing space junk to prevent collisions

Additional investment
In Seville, the UK also committed over £200m
investment in Earth observation, including a
UK-led TRUTHS mission to help tackle
climate change and the ESA Copernicus
Space Component, which runs to 2028.
Additional investments include over £16m on

UKSA FUNDING, ROLLING 12 MONTHS
September 2019
August 2019
July 2019

5,130,011

4,266,798
6,379,275

June 2019

10,399,293

May 2019

2,962,239

April 2019

9,915,793

March 2019

17,589,195

February 2019

2,375,306

January 2019

1,250,118

December 2018

12,981,706

November 2018

10,309,213

October 2018
Total

9,279,877
92,838,824

satellite navigation innovation, £12m to
support commercial spaceflight and over
£30m to support space technology, including
help for small businesses to take advantage
of the space sector.
The UK is now spending an average of
almost £95m per year to support telecomms
research and £80 million per year to support
Earth observation and climate science
projects.

UK SPACE AGENCY GRANTS, JANUARY TO SEPTEMBER 2019
COMPANY

AMOUNT

Reaction Engines

11,233,431

NSSC Operations

105,169

The British Interplanetary Society 16,569

Lockheed Martin

3,363,390

Deimos Space UK

95,964

Lena Space

15,000

Inmarsat Global

2,521,177

Assoc for Science & Discovery

91,000

Dynamic Imaging Analytics

14,837

University of Leicester

1,970,174

Bryce Space and Technology

84,152

University of Strathclyde

9,714

Ecometrica

1,322,756

DSTL

76,046

EU ECO Technologies

7,450

Airborne Engineering

75,000

Northern Sky Research

6,273

Winning Moves

68,576

Public Health England

6,258

Avanti Communications

1,116,736

Orbital Express Launch

1,094,883

COMPANY

AMOUNT

COMPANY

AMOUNT

Satellite Applications Catapult 1,055,669

Magna Parva

59,029

Techniquest

5,850

Rezatec

649,371

Belstead Research

56,069

Carbomap

3,000

Rheatech

595,478

University of Reading

Satellite Oceanographic

55,909

Cobham RAD Europe

3,000

511,182

Heliaq UK

54,535

Earthwave

3,000

Telespazio Vega

471,166

Craft Prospect

49,948

GMV Innovating Solutions

3,000

UN Inst for Training & Research

441,963

Tiscis

47,853

Lacuna Space Ltd

3,000

Earth-i

407,834

Spacechips

46,573

Orbital Access

3,000

eOsphere

387,062

Archer Technicoat

39,000

Raptor Aerospace

3,000

AVS Added Value Solutions UK

363,060

Cornwall and Isles of Scilly LEP

Stevenson Astrsat

329,078

University of Sheffield

Vivid Economics

218,398

Nottingham Scientific

UNDP Vietnam

199,281

Downtown In Business Ltd

Environment Systems

140,616

University of Portsmouth

26,903

ExactEarth Europe

121,494

Rothamsted Research

E2E Services

107,762

Lyonspace

22

Trade in Space

3,000

University of Bristol

3,000

31,600

Skyrora

2,993

28,000

Earthscope

1,500

Geoperforma

1,500

23,165

Global Geo-Intelligence Solutions

1,460

19,600

University of Glasgow

35,113
32,362
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UK Space Agency spending data
UK SPACE AGENCY GRANTS/INVESTMENT, SEPTEMBER 2019
DATE

EXPENSE TYPE

TYPE

COMPANY

30/09/19

R & D Current Grants to Private Sector

Grant

Orbital Express Launch

575,630

26/09/19

R & D Current Grants to Private Sector

Grant

Lockheed Martin UK Strategic Systems

745,228

26/09/19

R & D Current Grants to Private Sector

Grant

Raptor Aerospace

1,500

26/09/19

R & D Current Grants to Private Sector

Grant

Raptor Aerospace

1,500

25/09/19

R & D Catering and Hospitality Expenditure Grant

University of Glasgow

24/09/19

R & D Research & Development Expenditure Grant

Bryce Space and Technology

23/09/19

R & D Current Grants to Private Sector

Grant

Reaction Engines

340,080

23/09/19

R & D Current Grants to Private Sector

Grant

Reaction Engines

39,804

23/09/19

R & D Current Grants to Private Sector

Grant

Reaction Engines

120,000

23/09/19

R & D Current Grants to Private Sector

Grant

Reaction Engines

123,725

23/09/19

R & D Current Grants to Private Sector

Grant

Reaction Engines

106,188

23/09/19

R & D Current Grants to Private Sector

Grant

Reaction Engines

48,589

23/09/19

R & D Current Grants to Private Sector

Grant

Reaction Engines

406,233

23/09/19

R & D Current Grants to Private Sector

Grant

Reaction Engines

120,834

23/09/19

R & D Current Grants to Private Sector

Grant

Reaction Engines

28,131

19/09/19

R & D Current Grants to Private Sector

Grant

Rothamsted Research

23,165

18/09/19

R & D Other Professional Services

Grant

Winning Moves

1

18/09/19

R & D Other Professional Services

Grant

Winning Moves

5,302

16/09/19

R & D Current Grants to Private Sector

Grant

United Nations Inst for Training and Research

11/09/19

R & D Current Grants to Private Sector

Grant

Rezatec

10/09/19

R & D Other Professional Services

Grant

Inmarsat Global

100,238

09/09/19

R & D Current Grants to Private Sector

Grant

Avanti Communications

303,209

06/09/19

R & D Other Professional Services

Grant

Inmarsat Global

272,281

06/09/19

R & D Current Grants to Private Sector

Grant

eOsphere Ltd

110,043

06/09/19

R & D Current Grants to Private Sector

Grant

Exactearth Europe

350

06/09/19

R & D Current Grants to Private Sector

Grant

Exactearth Europe

4,375

05/09/19

R & D Current Grants to Private Sector

Grant

Environment Systems Ltd

04/09/19

R & D Current Grants to Private Sector

Grant

Geoperforma

04/09/19

R & D Current Grants to Private Sector

Grant

Reaction Engines

03/09/19

R & D Current Grants to Private Sector

Grant

Rezatec

03/09/19

R & D Current Grants to Private Sector

Grant

Cornwall and Isles of Scilly LEP

30/09/19

R & D Current Grants to Private Sector

Vendor

Clyde Space

29,260

25/09/19

Capital Grants To Private Sector

Vendor

University of Southampton

39,912

18/09/19

R & D Current Grants to Private Sector

Vendor

Satellite Applications Catapult Ltd

271,930

05/09/19

R & D Current Grants to Private Sector

Vendor

CGI IT UK

546,570

03/09/19

R & D Current Grants to Private Sector

Vendor

Airbus Defence and Space

-108,000

03/09/19

R & D Current Grants to Private Sector

Vendor

Airbus Defence and Space

-180,000

03/09/19

R & D Current Grants to Private Sector

Vendor

Airbus Defence and Space

270,000

18/09/19

Capital Grants To Private Sector

WGA only

Met Office

77,505

05/09/19

Capital Grants To Private Sector

WGA only

Met Office

86,494

TOTAL
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AMOUNT

174
6,200

157,485
2,656

87,501
1,500
200,000
129,304
35,113

5,130,011
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THE TRADE SHOW WITH BUSINESS MEETINGS, CONFERENCES AND
INNOVATION CHALLENGES DEDICATED TO THE SPACE INDUSTRY

FEBRUARY 25TH > 26TH 2020
The Air and Space Museum • Paris-Le Bourget

2

1000

400

9000

40

DAYS

PARTICIPANTS

EXHIBITORS

MEETINGS

SPEAKERS

BUSINESS MEETINGS

CONFERENCES

MEET THE EUROPEAN KEY PLAYERS
OF SPACE INDUSTRY & SERVICES
Paris Space Week provides the best opportunity to
benefit from real targeted meetings. We guarantee: an
efficient ‘RoI’ day, validated and substantiated
premium meetings, as well as 1,500 top innovation
decision makers.

EXHIBITIONS

SOLELY ON LATEST UPDATED INNOVATIONS
AND NEW SPACE OPPORTUNITIES
Intervene or discover market trends and the latest
innovations, most of which are unveiled in a new way.
A scientific community validates the relevance of each
intervention to guarantee you a highly added value
content.

INNOVATION CHALLENGES
KEEP UP WITH THE PACE OF SPACE
INNOVATION ON PARIS SPACE WEEK

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 agencies, large groups, SMEs, startups and investors, not to mention the international
press and 100os of enthusiastic space executives.

Selected upstream start-ups, SMEs and midcaps will
present their innovations before a targeted group of
executives and investors. Don’t miss the pitches of
booming companies and discover the next winner of
our 2020 edition.

www.paris-space-week.com

