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The implications of leaving the
EU for UK space leadership
he United Kingdom’s
pending withdrawal from
the European Union
poses some sobering realities
for the growing British space
sector. What choices does the
UK have to make about its
future in space?
Indeed, even as the UK nears
the end of an over two-year extrication from the European
Union, there are still many questions to be answered. There is
the long-running, collaborative
involvement in the Galileo global
navigation system; its financial
commitments to and membership in the European Space Agency; its hosting of related ground
systems on British soil; and there
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are UK companies that may lose
business in the aftermath. Decisions need to be made on space
strategy for the island nation.
What connections will remain
and which will be eliminated as
the country moves forward?
“The world is watching as the
UK manoeuvres its way through
Brexit,” said Gina Galasso, managing director of Vaeros, Aerospace’s UK subsidiary and co-

author of a new CSPS report.
“The decisions the UK faces in
its space sector will not just affect
where and how much it spends
on space, but also the possible
role the UK could play in the
global space enterprise.”
Central to the question of the
UK space sector’s future is the
role of the UK Space Agency itself. Currently functioning as an
enabler within the space industry,
the UK Space Agency lacks the
staffing and resources it would
need to build and administer a
national space program.
In short, Brexit will almost
certainly create an inflexion point
for the UK space sector.
l Full report page 10

The legal framework for SDR as
a tool for sustainability in space
he risks posed by space
debris propagation in the
most used orbital regions
highlight the need to adequately
address the challenges posed to
the sustainability in outer space.
As the enforcement of technical measures for space debris
remediation (SDR) will depend
on adequate regulation, they
need to be approached from a
legal perspective. The deficiencies in law for space debris re-
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mediation mechanisms originate
from the fact that although technical concepts have been developed, the legal framework for
space activities does not impose
any legal obligations for debris
removal and on-orbit servicing.
Nevertheless, an overview of
the relevant legal framework
shows that there is a legal basis
for the protection of the outer
space environment which can
be substantiated in more con-
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crete terms by the formulation
of voluntary, non-binding instruments and included in national
legislation.
l Full report page 6
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Industry news

NASA taps 11 companies
to advance lunar landers
ASA has selected 11
companies to conduct
studies and produce
prototypes of human landers
for its Artemis lunar exploration
program. This effort will help
put American astronauts on the
Moon’s south pole by 2024 and
establish sustainable missions
by 2028.
“To accelerate our return to
the Moon, we are challenging
our traditional ways of doing
business. We will streamline
everything from procurement to
partnerships to hardware
development and even
operations,” said Marshall
Smith, director for human lunar
exploration programs at NASA.”
Through Next Space
Technologies for Exploration
Partnerships (NextSTEP)
Appendix E contracts, the
selected companies will study
and/or develop prototypes
during the next six months that
reduce schedule risk for the
descent, transfer, and refueling
elements of a potential human
landing system. NASA’s
proposed plan is to transport
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astronauts in a human landing
system that includes a transfer
element for the journey from
the lunar Gateway to low-lunar
orbit, a descent element to
carry them to the surface, and
an ascent element to return to
them to the Gateway. The
agency also is looking at
refueling capabilities to make
these systems reusable.
The total award amount for
all companies is $45.5 million.
The awardees are: Aerojet
Rocketdyne, Blue Origin,

Boeing, Dynetics, Lockheed
Martin, Masten Space Systems,
Northrop Grumman
OrbitBeyond, Sierra Nevada
Corporation, SpaceX and SSL.
“We’re taking major steps to
begin development as quickly
as possible, including invoking a
NextSTEP option that allows
our partners to begin work while
we’re still negotiating,” said
Greg Chavers, human landing
system formulation manager at
NASA’s Marshall Space Flight
Center

Open call
for IOD-4
he In-Orbit
Demonstration
Programme, a small
satellite testbed programme
that aims to support
NewSpace businesses, has
opened a new call for
proposals for Mission 4
(IOD-4) with the potential to
launch early 2021.
IOD offers a fast-track,
low-cost route to space to
help companies accelerate
their proof-of-concept and
test their service in space.
The journey from proposal
acceptance to launch typically
takes just 18-months – the
quickest development time in
the space industry.
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Northrop Grumman Antares
CRS-11 launch which carried IOD-1
GEMS. Credit NASA/Bill Ingalls

New opportunities for space highlighted
he UK has the
potential to become a
world-class
sustainable space industry
leader if Government and
business work together to
grasp the opportunities
presented by the growth in
the global and UK space
sectors, according to
industry leaders.
Speaking at a two-day space
conference at the Manufacturing
Technology Centre, international
space industry leaders
underlined that the global space
industry is booming and is
forecast to be worth £400 billion
by 2030. Chair of UKspace,
Graham Peters, said the task of
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leading the world in space
technology was a challenging
one because of the huge
resources put into the sector by
the US, China, India and Russia
but in some areas of the space
sector including satellite
infrastructure, global positioning
and automated intelligence, the
UK's expertise was recognised

around the world. “Space
isn’t an end in itself, but it
can lead to enormous
benefits in terms of
prosperity and knowledge,
security and protection
and projection of our
global reach,” he said.
“Ministers understand
this and there is a
proposal for a National Space
Council, reporting to the
Cabinet, to deliver a joined-up
national space programme, and
develop new capabilities
including in-space robotics,
debris removal and low-cost
access to the sector.”
He also said there were plans
for a national space skills

initiative to deliver the people
with the right skills to take
advantage of growth in the
sector.
Tony Mears of the UK Space
Agency said there were several
advanced manufacturing
technologies – highlighting in
particular the possibilities for
additive manufacturing – which
presented opportunities for UK
companies.
“We need a UK space supply
chain which meets the needs of
the space industry,” he said. “We
also need Government and
private investment in structures
to facilitate the design,
manufacture and deployment of
world-leading technologies.”
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for new proposals
for 2021 launch
Created and led by the
Satellite Applications
Catapult, the IOD programme
currently has six missions in
total; three have been
awarded (IOD-1, IOD-5 and
IOD-3) with IOD-2 and IOD-6
mission partners due to be
announced later this year.
Chris Brunskill, head of
Access to Space at the
Satellite Applications Catapult
said: “We are excited to
announce this next selection
round of the IOD programme.
The IOD-4 platform provides
a fast, proven means for
new businesses to
access space. The
programme has
shown how this

approach can significantly
accelerate the growth of our
mission partners and help
them prove their business
cases to their key
stakeholders.”
Applications for IOD-4 are
invited from individual
companies or consortia.

China announces rules
to regulate industry
hina’s national space
agency has said it will
soon announce rules to
regulate commercial rocket
manufacturing, test flights and
launches, state media reported,
as the number of private
startups in the nascent sector
surged in the past year.
A space law has been
included in the legislative plan of
parliament, and could be
introduced in the next three to
five years, China Space News
reported.
The number of private firms
engaged in the commercialisation of China’s space industry
has increased to almost 100
from 30 last year, including
manufacturers of rockets and
satellites, according to China
Space News.
Commercial space
enterprises must strictly follow
state regulations on safety and
confidentiality to protect
national security, Wu Yanhua,
deputy director of the China
National Space Administration,
was cited as saying at an
industry conference.
Space startups are racing to
develop rockets capable of
delivering low-cost micro-
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satellites with commercial
applications. None of them has
succeeded yet, but that has not
stopped Chinese venture capital
from pouring fresh financing into
the sector in recent months.
Beijing has encouraged
private investors to participate in
its push in a bid to
commercialise some aspects of
the space industry, setting up
funds and opening up
government launch sites for
their use.
One of China’s near-term
tasks is to develop major
satellite systems of remote
sensing, communications and
navigation, according to a
government white paper in
December 2016.
Source: Reuters

European Parliament endorses provisional EU
space programme agreement
he European Parliament
endorsed a provisional
agreement reached by
co-legislators on the EU Space
Programme for the 2021-2027
budget period. The agreement
passed by a large majority, with
560 votes in favour, 63 against
and 32 abstentions.
Elżbieta Bieńkowska,
commissioner for the internal
market, industry, entrepreneurship and SMEs, welcomed the
vote. “Space technology, data
and services have become
indispensable in the daily lives of
Europeans and for Europe to
pursue its strategic interests. We
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therefore need to ensure
continuity and financial stability
in our space activities,” she said.
“The new EU Space
Programme will not only do that,
but also address global
challenges, such as fighting
climate change, a transition to a
low-carbon economy, smart
mobility and digital economy.”
She added that more would
be invested in space activities to
adapt to new needs and
technologies, while reinforcing
Europe's autonomous and
secure access to space.
European GNSS Agency
(GSA) executive director Carlo

des Dorides also
welcomed the European
Parliament vote. “With
this vote the European
Parliament has given a
clear message about
the importance of the
space sector for the
European economy and a sign of
trust towards the GSA,” he said.
“The Space Programme for the
next budget period will provide
continuity of investment in
space, ensuring that the EU
continues to lead the way in
space-based innovation.”
Commissioner Bieńkowska
also highlighted the importance

of space for the European
economy. “Europe's space
industry is the second largest in
the world, and its space-enabled
services fuel a steadily
increasing 6-9% of our
economy,” she said. “The EU
Space Programme will be key to
keep this trend going.”
Source: GSA
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Space sector needs consistent
international legal framework
T

here are currently a
wealth of treaties in
international space law
guiding space activities, and no
government with any investment
or ambitions in space can afford
to ignore them. However, there
are philosphical differences
between countries that want to
exploit outer space as a
commercial area, and those
which believe that space
exploitation should be a joint
activity, if done at all.
So says Dr Gbenga Oduntan,
reader in international
commercial law at the University
of Kent, who adds: “This has
come to a head with the US
having introduced its own
Spurring Private Aerospace
Competitiveness Act, with the
aim of facilitating a pro-growth
environment for the
development of the commercial
space industry, encouraging the
private sector.”
With this Act the US wants to
give powers for the commercial
exploitation of asteroids – to
recover them, own them,
process them, transport them
back to Earth and sell the
resources. “This does not sit well
with the principles of public
international law and of space
law in particular, but it has
become law in the US,”
comments Mr Oduntan.
“The common heritage
principle of international law
does not allow us to take things
from space, bring them back to
Earth and sell them. Our own
Space Industry Act 2018 has not
done anything that revolutionary
or, indeed, greedy.”
Commenting on the Space
Industry Act as a modern Act,

Mr Oduntan notes that it makes
broad and detailed provisions on
how regulatory bodies will
govern the private sector as well
as governmental endeavours in
space. “I think there’s going to
be a lot of regulatory oversight
and the idea is to make space
very safe for all,” he says
Acknowledging that it’s a
very long Act, Mr Oduntan adds:
“The things that jump out at me
as a lawyer include the issues
surrounding how a regulator
should watch out for what
private companies are doing and
agents are also doing, because
this can lead to clashes between
the obligations of the regulator
on behalf of the international
community and the interests of
a private company.”
Looking at security aspects,
he comments: “The interests of
national security are protected
and any international obligations
of the UK are also protected in

times of direct obligations of the
regulator. So sometimes the
regulator will come down hard
on companies and on operators
simply because of the
international duties that it has.”

Licencing and offences
Noting a strong regime for
licensing, Mr Oduntan says: “You
can’t do anything without
licensing, and there are sections
within the Act that prohibit
unlicensed space ﬂights and
make it an offence both to
behave recklessly and to obtain
a licence on false assurances.
These are offences companies
will pay very heavily for.”
Turning to Section 20 of the
Act which deals with the
investigation of accidents, Mr
Oduntan says: “This gives
powers to the regulator to
investigate accidents that occur
both inside and outside the UK;
it’s a reality that this happens in
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space exploration.” One issue
that Mr Oduntan sees is that of
the requirements surrounding
registration details for launch.
“As a lawyer I’m wondering what
problems this might create for
conﬁdentiality. Maybe you won’t
want the exact features of your
satellite to be known, or even
everything that it’s doing. So
there are issues of
conﬁdentiality to consider.”
He also highlights some
things that are missing from the
Act. “We don’t have provisions
for hijacking offences that
impact on the safety of
spacecraft. We don’t have
provisions for damage to or
endangering spacecraft. And
astronauts don’t have the rights
to arrest each other, with the law
currently saying that constables
will arrest offending astronauts
when they return to Earth. These
are all interesting areas from a
legal perspective.”
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Newport, Wales
24-26 September 2019
Wales will play host to the 2019 UK Space Conference.
This biennial flagship event brings together the entire space
community, including government, industry, academia, research
and financial communities. The conference will offer the space
community unrivalled opportunities to meet, network, do business
and shape the landscape for the coming years.

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

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

“

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

”

Space law

Legal requirements for SDR as
a tool for sustainability in space
he risks posed by space debris
propagation in the most used orbital
regions highlight the requirement to
adequately address the challenges posed to
the sustainability in outer space, with the
need for both mitigation and remediation
measures. As enforcement of such measures
will depend on adequate regulation, they
need to be approached from a legal
perspective.
This risk is particularly high for near-polar
LEO orbits at around 800–900 km and the
GEO region, as approximately 62% of
functional satellites are in LEO and 31% in
GEO. It has been estimated that compliance
with mitigation rules will not be enough to
reverse the negative trend in the most used
orbits.
These findings were studied in detail by
the IADC in simulation campaigns and
recently confirmed by reference simulation.
Thus it is expected that a combination of
mitigation and remediation measures is
needed to overcome the negative trends
which will, with time, evolve into a
catastrophic state if no effective action is
undertaken.
Mitigation measures have so far only been
adopted
as
voluntary,
non-binding
instruments and have been partly adopted in
the national laws of some states. As any
significant accident in outer space leads to
irreparable damage in orbital stability, it is not
enough to mitigate the production of new
space debris. The global community has a
legal interest in the environmental protection
of outer space, but a concrete, binding way of
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THE OUTER SPACE TREATY 1967
The Outer Space Treaty is sometimes
referred to as a “Constitution” of space law
as it contains the basic principles for space
activities, has gained significant support,
with 107 signatories as of January 2018.
Thereby the Outer Space Treaty is
considered to contain principles of
customary international law, which bind
not only state parties to the treaty but also
non-signatories. .
International law designates outer
space and celestial bodies the status of a
global common – a domain beyond
national jurisdiction which is not subject to
national sovereignty. This is laid down in

action for SDR cannot be derived from
existing space law.

Outer space treaties
The legal framework for outer space activities
consists of five international treaties: the
Outer Space Treaty (1967), the Rescue
Agreement (1968), the Liability Convention
(1972), the Registration Convention (1975),
and the Moon Agreement (1979). None of the
treaties on space law either expressly prohibit
the creation of space debris or impose an
obligation to remove space objects from
orbit. While an established (voluntary)
framework for non-binding mitigation
measures and some state practice exists
through the adoption of specific measures for

SPACE DEBRIS COUNT EVOLUTION BY OBJECT TYPE
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the Outer Space Treaty, according to which
the use and exploration and use of outer
space should be regarded as the ‘province
of all mankind’. Thus, the use of outer
space as a global common, including
economic and non-economic uses as well
as scientific exploration of outer space and
celestial bodies, should be free – in the
sense of remaining accessible for all states
and their nationals on the same terms,
without discrimination of any kind.
Accessibility as a means to carry out
space activities should be preserved. As a
consequence, the sustainability of space
activities must be ensured.

space debris mitigation, the legal
implementation of space debris remediation
(SDR) is still in the making.
Of course there are technological
challenges, but perhaps most importantly
there are complex legal challenges posed by
SDR
In particular, there are deficiencies of law
with relation to SDR. It is not yet clear how a
substantial risk should be defined so as to
decide which fragments should be removed
first. While the various Articles of the
Registration Convention require space
objects to be registered (with data including
the launching state, the object’s function and
its basic orbital parameters), these elements
do not provide for the functionality and
current status of the space object. Thus they
cannot serve as criteria to determine its
eligibility for removal.
Furthermore, the legal framework does
not provide standards to decide on whether
an object constitutes space debris, and does
not even define what space debris is.
Another relevant question is how to gain
authorisation to remove debris in cases
where, for example, the state or registry
neither consents to undertake the removal
nor does it provide authorisation to a third
party due to security concerns. As there is no
legal obligation for states to remove their
objects, this seems to be one of the most
significant obstacles for SDR.
Another case to be addressed is if the
state registry is unknown, for example where
the space object has not been registered or
the state registry is not identifiable. Could a
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SELECTION OF RECENTLY PROPOSED LARGE SATELLITE CONSTELLATIONS
Company

No. of satellites

Orbit

Mass (kg)

Frequencies

OneWeb

900

1200km, 18
polar planes

175-200

Ku-Band

Starlink
(SpaceX)

4425

1100-1325km
83 planes
53-81° incl.

100-500

Ku/Ka

First 2 demo satellites in orbit
(launched 22 February 2018); Optical
inter-satellite link

Boeing

2956

1200km

–

V-Band

–

state of necessity be applicable in urgent
cases so that the removal, even without
permission, remains lawful?
Also, the specific liability regime for space
activities as established by the Outer Space
Treaty and further elaborated in the Liability
Convention poses many questions for SDR
operations. And none of the space law treaty
provisions includes a regulation regarding a
possible transfer of ownership and control
over satellites.
Another relevant concern of launching
states and entities with regard to ADR and
OOS missions is security, especially for
military satellites. As satellite infrastructure
is a strategic asset, it is questionable whether
state registries which do not possess enough
financial and technological capabilities to
remove their objects by themselves would
give consent to third parties to undertake
SDR.

Model for development of laws
Various guidelines on space debris mitigation
have been formulated. As these guidelines
are not legally binding, they do not create
rules of international law. Nevertheless they
can serve as a model for the development of
national space laws which impose concrete
obligations for implementing mitigation
measures.
Moreover, these instruments can also be
seen as an expression of the willingness of the
international community to formulate
technical standards for space activities in
order to prevent the creation of space debris.
Thus, they may serve as a basis for the
development of a legal framework for space
debris remediation.
One legal avenue to incorporate SDR
mechanisms in the existing legal framework
could be through national legislation. The
example of space debris mitigation
instruments being included in the national
authorisation requirements for space
operators could serve as a model also for
SDR.
Furthermore, SDR and OOS measures
could be implemented nationally as part of
authorisation or licensing requirements. This
has already been the case with the national
adherence to space debris mitigation
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guidelines. In addition, the internal
regulations of space agencies and
intergovernmental organisations such as ESA
can contribute to the development and
implementation of SDR.
Apart from the challenges in the legal
dimension of SDR, other aspects impact on
the practicability of remediation. They include
a solution to overcome the financial hurdle for
SDR as well as finding an effective approach
to consider the strategic, security and
military aspects of on-orbit servicing and
active debris removal. Thus, a suitable form
of
international
cooperation
and
organisational framework will be required.
The findings of the International Congress
on Space Debris Remediation included
requirements for:
l A “cost effective” technique
l A proper legal and policy framework to
protect the parties involved and to deal with
“alternative use” concerns
l Available and willing targets for removal or
customer for servicing
l Funding, firstly for establishing, testing
and developing technologies and SDR
techniques, and subsequently for carrying
out such operations
l Accurate tracking and necessary
assistance during operations
l Capability to locate, approach, connect
deorbit/servicing device, control orientation
and to move the target object to desired
destination
l Safety of the public on the ground, at sea,
travelling by air and in space
As far as the prospects for developing
economic incentives for debris removal are
concerned, a solution of creating a global
fund in which all operators should contribute
on an equitable basis has been proposed.
This approach has become a standard in
other activities taking place in global
commons – for example in the
telecommunications sector using fibre optics
in the high seas.
The main benefit of such an approach is
the distribution of financial load between
multiple entities. The justification for such an
approach is that outer space activities are, ex
definitone, ultra-hazardous, and very costly
so that a distribution of risk is more

Remarks
First to register the frequencies
at the Federal Communications
Commission (FCC)

practicable and effective than imposing costs
only on single entities.
Also, these challenges, although they
might not be directly originating from the law,
could be facilitated through adequate
regulation.

Conclusions
Space debris is an urgent matter and an issue
of global importance for space activities.
While the conflict between the use and the
protection of outer space which results in the
current trends of exponential and nonreversible growth of space debris is a
pressing problem, the legal response hitherto
has not been effective so as to offer binding
rules for space debris mitigation and
remediation.
It is true that a solution to such a complex
problem cannot evolve only on a regulatory
basis and requires technical, financial and
political approaches, which, if implemented
together with an adequate legal framework,
can resonate the dimensions of orbital space
debris pollution. The urgency of the problem
cannot be overestimated and the need for
action is vital for the use of near-Earth space.
Experience with space debris mitigation
shows that even though the law is often far
behind technological development, nonbinding policies and efforts can play a
substantial role and, furthermore, serve as a
basis for the creation of binding rules. This
pattern is valid also for space debris
remediation which has to be included in the
legal framework for outer space activities.
The challenges for remediation seem to
be at least as numerous as for mitigation, but
as time is pressing for ensuring that the
sustainable use of outer space will not be
irreversibly impeded, the development of
adequate SDR mechanisms at an
international and national level should not be
postponed as they will be defining the future
of the outer space environment and the
viability of space activities.
l Extracted from the paper The Legal
Framework for Space Debris Remediation
as a Tool for Sustainability in Outer
Space by Rada Popova and Volker
Schaus
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Satellite market analysis

Over two thousand satellites
now operating in Earth orbit
T

he number of operational satellites in
orbit grew by over 20% to 2100 with
over 300 satellites being launched in
2018. Remote sensing satellites made up
39% of the total while commercial communications satellites made up 22%. In 2018,
overall global satellite industry revenue grew
by 3% compared with the previous year, led
by satellite manufacturing revenues which
increased by 26% over 2017 and launch
services revenues which increased by 34%
over the previous year. Satellite consumer
broadband revenues also increased by 12%
over the previous 12 months.
“Much of the excitement surrounding the
‘new space age’ is centered on recent
innovations and growth seen in the
commercial satellite industry,” said Tom
Stroup, president of the Satellite Industry
Association.

Technological achievements
Proposed new constellations and satellites,
which are now being designed and tested,
may be driving much of the excitement about
the near future, but technological
achievements in high through-put satellite
(HTS), small satellite and cubesat
technology are already increasing satellite
broadband, manufacturing and launch
services revenues.
“For those looking to lead and fully
capitalise on the opportunity that the new
space age represents, it is imperative that
lawmakers and government leaders continue
to recognise the importance of satellites plus
the need to protect the satellite spectrum
resources which are critical for the industry
to thrive. Only then can the commercial
satellite industry deliver the vital high speed,
highly reliable, ubiquitous communications,
broadband, broadcast, radio, navigation,
tracking, weather data, imaging and remote
sensing services demanded.”
The infographic opposite sums up the
2019 State of the Satellite Industry Report,
with highlights including:
l Satellite
manufacturing
revenues
increased by 26%; several high value
intelligence and military satellites launched
in the US and abroad (satellite manufacturing revenues recognised in the year of
launch)
l Satellite services revenues remained as
the largest industry segment in 2018; growth
in value-added markets (broadband 12%;
radio 7%; managed networks 7%; and
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MAJOR GROWTH OPPORTUNITIES

Satellite
manufacturing

Launch services
market

Source: Frost and Sullivan

Ground station
services

mobile 3%); 1.7% overall decrease, reflecting
satellite TV and transponder leasing markets
l Ground equipment 2018 revenues
increased by 5%; growth in network
equipment and GNSS markets, flat or
somewhat decreasing consumer equipment
revenues.
l Satellite launch services Industry
revenues increased by 34%; record number
of launches (revenues recognised in the year
of launch)
SIA’s 22nd annual industry report,
produced by Bryce Space and Technology, is
derived from proprietary surveys of satellite
companies, in-depth public information, and
independent analysis which are combined to
assess the performance of key satellite
industry sectors including satellite services,
manufacturing, ground equipment and
launch services.

Fresh growth opportunities
The report comes hot on the heels of findings
by Frost and Sullivan, which note that fresh
growth opportunities will be driven by the
offering of affordable, flexible, turnkey global
and seamless connectivity solutions.
The satellite communication (Satcom)
ecosystem is witnessing rapid transformation, primarily due to increased competition
both internally and from terrestrial service
providers. As a result, the industry is poised
to offer unique value propositions to existing
and new customer groups through investment in new space business, highthroughput satellites, downstream infrastructure, and partnerships with downstream service providers.
The market is expected to generate
cumulative revenues of $119.05 billion from
2018 to 2025 at a 2.4% CAGR.
“Many small-satellite constellation operators have advanced in their development
processes and plan to offer low-cost,
affordable, global and seamless connectivity

Satellite
communication

Earth
observation

solutions,” said Vivek Suresh Prasad, senior
research analyst for space, at Frost and
Sullivan. “The aim is to bridge the digital
divide across geographies. This is leading to
a change in focus from geostationary
satellite earth orbit to medium or low satellite
earth orbit.
“Additionally, the exponential growth and
advancement in fibre-based networks and
technologies, including compression technology, are causing incumbent satellite
operators to diversify their current solutions,
revisit their existing business models, reduce
their costs, and address evolving customer
needs,” he said.”
Looking a forecasts for growth from 2019
to 2025, Mr Prasad said: “Current value chain
dynamics will evolve to accommodate both
existing and new customer group needs. This
will open up multiple ongoing growth
opportunities, including high-volume, ondemand
video,
reliable
enterprise
connectivity, in-flight entertainment, highdefinition video transmissions, maritime
connectivity, systems interoperability,
remote connectivity, network upgrades to
2G/3G/4G/5G, and affordable single-point
downstream solutions.”
Successful players should focus on the
following strategies for additional revenue
opportunities:
l Offering bandwidth and cost flexibilities
to customers
l System and network integration and
optimisation
l Spot beams based on downstream
demand
l Providing end-to-end solutions
l Targeting to offer affordable, seamless,
low-latency, and global solutions
l New partnerships and acquisitions to
enhance infrastructure and customer reach
l Increasing downstream demand extended connectivity, both in terms of geography
and bandwidth

www.spaceindustrybulletin.com
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The implications of leaving the
EU for UK space leadership
he world’s spotlight is on the UK as it
manoeuvres through Brexit. The
change in its relationship with the
European Union could be an inﬂection point
for the UK space sector. The country has
many opportunities available and can follow
lessons learned from other nations’ space
efforts to determine what course it wants to
take.
Statements from UK Government ofﬁcials
indicate that the UK will continue to be a
member of the European Space Agency.
Ofﬁcials from the European Space Agency
have also maintained that Britain will remain
a member.
What is less clear is Britain’s continued
participation in the European Space Agency’s
EU-funded programs, including Copernicus,
Galileo and its augmentation system, and the
space surveillance and tracking program. For
each of these programs, Government
guidance has said that without a negotiated
agreement, UK-based companies will be
unable to bid for future funding tendered by
the European Union and that the government
will no longer play any part in their
development.
Much of the debate over the UK and EUfunded programs centres on Galileo, which
culminated
in
the
government’s
announcement that it was seeking its own
navigation system. When fully developed,
Galileo will comprise 30 satellites (24
operational and 6 spares); two control
centres; and tracking and control, uplink, and
sensor stations.
In addition to building components of the
satellites and security systems for Galileo,
Britain hosts two Galileo sensor stations. The
European Commission had also planned to
locate a back-up control centre in the UK;
however, because of the Brexit decision,
member states voted to relocate the back-up
site to Spain.

T

Development of a UK GNSS
The Government has announced plans to
spend £92 million to assess an alternative
system to Galileo. The money would fund an
18-month study that would look at the design
and development of a British program, led by
the UK Space Agency.
An independent global navigation satellite
system may require 24–30 satellites in
medium Earth orbit (the same orbit as GPS).
Only 18 would be needed for global coverage
but satellites experience outages, and more
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satellites may be necessary for difﬁcult or
obscured terrain, such as dense urban
environments where there is limited visibility
to the sky. Our analysis shows that a system
in medium Earth orbit should have 30
satellites for global coverage.
Instead of an independent global
navigation satellite system, the UK could
consider acquiring other navigation systems
that require fewer satellites. Based on our
analysis, an independent regional (nonglobal) navigation system would require
about seven satellites in a higher altitude
orbit (such as in geosynchronous or
geostationary orbit), which could improve
availability and precision for industry,
including in transport, aviation, maritime,
agriculture, surveying, and timing services.
Alternatively rather than an independent
system, Britain could also develop a satellite
capability that leverages GPS or other global
navigation satellites. Similar to the
independent systems, these options could

offer more availability and higher precision.
If the UK pursues its own navigation
satellites, the level of investment required
could crowd out funding available for
international projects. The cost would depend
entirely on the option it selected; however, the
August 2018 announcement speciﬁes a
“British global navigation satellite system”
and an “independent satellite system” which
could require 30 satellites.
For context, an ofﬁcial from the EU told us
that through 2020, Galileo will have cost
about €10.3 billion. Given that the UK Space
Agency’s annual expenditures in the
2017/2018 ﬁscal year were about £392.64
million (more than 83% of which went to the
European Space Agency), 30 navigation
satellites would be a tremendous ﬁnancial
commitment.

Role of the UK Space Agency
The issue of whether Britain will acquire a
navigation satellite system raises questions

www.spaceindustrybulletin.com
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TIMELINE OF IMPORTANT EVENTS ON EU-UK NEGOTIATIONS ON GALILEO
May 24 2018:
The UK Government published a
technical note on the country’s
future participation in Galileo
disagreeing with the European
Union’s position that Britain would
be excluded from the development
of Galileo’s encrypted service

June 13, 2018:
The European
Commission published
slides that say non-EU
countries cannot
participate in the
development of Galileo’s
encrypted service

about the identity of the UK Space Agency. UK
ofﬁcials told us that the Government and the
UK Space Agency will continue to create a
business and regulatory framework that
attracts private investment, with a focus on
leveraging international and commercial
partners. However, the agency purchasing a
national space capability that could cost
many times more than its current annual
budget would be a signiﬁcant departure from
this approach.
Will the agency remain primarily focused
on regulation or move into large space
acquisitions? Should it spend its resources on
global space efforts or on a national space
program? Experts we met with discussed
some considerations for the agency if it
determines to spend more on national
capabilities.
l Prioritise needed space capabilities: A
May 2018 report from the UK space industry
calls for the Government to develop a national
space program. Without this, it states, “the
sector has had to adopt an ‘ad-hoc’ or reactive
rather than strategic approach to future
investments”.
Experts told us that, prior to purchasing a
national system, the UK Space Agency should
strategically prioritise the capabilities or
research for Government investment. In
developing a prioritised list, UK space
leadership should consider identifying: the
space-based capabilities that Britain should
completely control; the capabilities Britain
should share control of with other countries;
and the capabilities Britain could use even if
they are controlled by other countries.

www.spaceindustrybulletin.com

August 28 2018:
Prime Minister Theresa May told
reporters that unless the
Government received assurances
that it could collaborate closely
with the European Union on Galileo,
it would pursue its own sovereign
satellite system

August 29, 2018:
The UK Government issued
a press release saying it
would spend £92m on an 18
month study looking at the
development of a UK
alternative to Galileo

Moreover, the leadership should determine
which of these categories navigation satellites
should ﬁt into.
As examples of capabilities the
Government may consider prioritising, some
experts suggested that the space agency try
to take advantage of the industry’s success in
small satellites. Dr Bleddyn Bowen of
Leicester University told us that money for a
global navigation satellite system could be
better spent on “[intelligence, surveillance,
and
reconnaissance]
capabilities
or
increasing
communications
satellites,
especially when considering new options in
small satellites that the UK is world leader in.”
He continued, “These would cost a fraction
of the entire estimated UK [global navigation
satellite system] option and would stimulate
a world-leading aspect of the UK space sector
whilst also enhancing UK space capability.”
l Add technical expertise: Most of the
experts we met with told us that to develop a
national space program, the UK Space
Agency should pull in more technical
expertise. An organisation equipped to write
regulations and provide money to
international space organisations may have
different skills than an organisation charged
with acquiring massive space assets.
Technical expertise is necessary to
determine where to invest and how to
administer acquisition. While discussing
challenges that the UK Space Agency will have
in identifying the right people to assess
navigation satellite options, one industry
executive told us: “The UK Space Agency does
not have the expertise to administer the

September 13, 2018:
The UK Government
published guidance to
businesses to says that, in
the absence of a deal
between Britain and the
European Union, the UK will
no longer play any part in
the development of Galileo

industry.”
Another
industry
ofﬁcial
recommended that the agency develop a
“technical arm.”
The May 2018 space industry report also
noted a need for technical expertise for the
sector more broadly, “In order to achieve its
growth ambitions UK space needs to recruit
and/or train an additional 30,000 employees.
This is likely to be a conservative ﬁgure. These
workers will need to be skilled in
mathematics, physical sciences and
engineering, at a time when other high-tech
sectors will be looking at the same resource
pool across the UK.”

Future project participation
As a potential alternative to spending its
resources on developing sovereign national
capabilities, the UK could opt to continue
investing heavily in international space
projects, which UK policy reports and
pronouncements consistently characterize as
a priority.
The National Space Policy outlines as one
of its four primary principles an emphasis on
international
cooperation,
including,
“collaborating with other nations to deliver
maximum beneﬁt from UK investment in
space”. A recent House of Commons report
says that international collaboration will
remain an important element for the space
sector due to the high cost and global focus
of space projects.
Experts we met with proposed options for
the UK Space Agency as it considers future
international space collaboration. Some
predicted that Britain is likely to continue to

11

Space economy
coordinate signiﬁcantly with international
partners – including with the European Space
Agency – in space projects but, in the wake of
Brexit, exactly what that cooperation will be is
unclear.
l Enhance cooperation with allies outside
of the European Union: Because of Brexit,
experts we interviewed noted that Britain
could enhance its civil space relationship with
other countries, including UK intelligence
partners Australia, Canada, New Zealand, and
the United States.
If the UK does pull away from Galileo, the
main options will be to develop its own
navigation system or enhance its cooperation
with the US, given that the US GPS system
has a military signal that offers anti-jamming
and anti-spooﬁng capabilities.
Even if Britain acquires its own navigation
satellite system, the country may still
coordinate more closely with the US on
navigation capabilities. A December 2018
press release from the UK government states
that it will not use Galileo for defence or
critical infrastructure after Brexit and that a
British navigation satellite system must be
“compatible with the US GPS system,
meaning that if either were subject to
malicious attack the other could provide
crucial positioning information”.
l Negotiate an agreement for Galileo:
Another option for the UK would be to
negotiate an agreement with the European
Union to ensure its companies can continue
to compete for contracts for EU-funded
programs, such as for manufacturing
components of Galileo. An EU ofﬁcial told us
that this is an option for the British.
Some experts told us that the UK should
try to continue to participate in Galileo, even
if that does not include an ability to
manufacture certain security elements and
join in decision making over the program.
The costs to industry of leaving Galileo
could be substantial. For example, Surrey
Satellites Technology receives 50% of its
revenue from the program and after Brexit it
will no longer be able to secure any future
work from it. However, an EU ofﬁcial told us
that Surrey Satellites would be eligible for
subsequent Galileo satellites because the
satellites are not a security feature of the
program; therefore, non-EU businesses would
not be excluded.
The UK could also negotiate an agreement
to access the Public Regulated Service’s
encrypted signals.

Relationship with the MoD
Similar to civilian space, UK defence space
leadership faces serious decisions over what
to invest in and how much it can afford. The
Ministry of Defence will need to replace the
UK’s SkyNet system of ﬁve military
communications satellites, some of which are
due to go out of service in the early 2020s.
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ADS INDUSTRY FACTS AND FIGURES 2019 – UK SPACE SECTOR
The UK’s space sector is at
the cutting edge of exploring
the universe and connecting
people to the world around
them.

SPACE GROWTH PARTNERSHIP (SGP)
The UK’s space
sector is at the
forefront of
developing
technologies and
fostering
innovation and
growth

Accelerating
growth year on
year, the UK is
a world leader in
nano, small
satellites and with
the ambition to
achieve 10 per cent
of the global space
economy by 2020

Rocketing to the
future, Sutherland
in Scotland will be
providing the UK’s
ﬁrst vertical launch
spaceport

Industry and
government are
working together
to develop the UK’s
ﬁrst National
Space Programme

Delivering innovation and the technologies of tomorrow
l 40% of all small satellites currently in
orbit were manufactured in the UK
l Commercial vertical and horizontal
launch demand is work a potential
£3.8bn to the UK economy over the
next decade
Some experts told us that while the UK
Space Agency and Ministry of Defence are
coordinating more on space than in the past,
the organisations should further integrate to
create a more cohesive Government space
strategy where they can leverage technical
expertise and prioritise investments in global
and national space efforts.
Professor
Christopher Newman from Northumbria
University told us: “Moving forward, there
should be a more holistic approach to UK
space interests, recognising that, as civilian
capacity grows, it makes sense to integrate
the military provision where possible.”
While the near-term prospect of a civildefence space strategy is unclear, UK
leadership has noted the importance of the
organisations working together on space. For

l The UK space sector spent over
half a billion pounds in 2016/17
on R&D
l All of the UK’s regions and
nations are home to headquarters
of space organisations

example, General Sir Chris Deverell, the
commander of the Joint Forces Command,
said in November 2018: “Cooperation with the
UK Space Agency and industry is vital.”
The United Kingdom’s space leadership
should continue to consider these issues. The
decision about whether to transition from
spending the vast majority of its resources on
international space projects to acquiring large
national space systems has serious
consequences for the sector. It should be
made deliberately and strategically.
l Author Robert Wilson is a policy
analyst in the Center for Space Policy and
Strategy at The Aerospace Corporation.
The full paper can be downloaded from
www.aerospace.org
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SATELLITE AND SPACE PROGRAMMES IN THERE’S NO BREXIT DEAL – GUIDANCE FROM THE GOVERNMENT
GALILEO
In the event of the UK leaving the EU without
a negotiated agreement, the majority of
position, navigation and timing services
provided by Galileo and European
Geostationary Navigation Overlay will
continue to be freely available to all UK
based users. The Prime Minister has made
clear the UK will not use Galileo (including
the Public Regulated Service) for defence or
critical national infrastructure.
The UK will no longer play any part in the
development of Galileo or European
Geostationary
Navigation
Overlay
programmes. This means that UK-based
businesses, academics and researchers will
be unable to bid for future EU Global

COPERNICUS
The UK currently participates in the
Copernicus Earth Observation space
programme as an EU member state, as well
as through our membership of the European
Space Agency (ESA) and the European
Organisation for the Exploitation of
Meteorological Satellites (EUMETSAT). If
there’s no deal, the UK will no longer be able
to participate in the Copernicus programme
as an EU member state and will have no role
in how it is run.
Implications: The UK’s memberships of
EUMETSAT, ECMWF and Mercator Ocean
are
unaffected,
therefore
those
organisations will retain access to highbandwidth data that supports the Land,
Marine Environment, Climate Change and
Atmosphere services.
Other UK users could lose the right to
high-bandwidth access to the standard data

SPACE SURVEILLANCE AND TRACKING
The EUSST programme was set up in 2014
to provide the EU with an autonomous
Space Surveillance and Tracking (SST)
capability
to
protect
EU
Space
Infrastructure (for example, satellites) from
risks of collision with other orbital objects
(other satellites and debris), and to provide
civil contingency services with accurate
data regarding debris re-entering the
atmosphere.
If the UK leaves the EU with no
agreement in place, the UK will not be
eligible to participate in the EU Space
Surveillance and Tracking programme. UK
organisations will not therefore be able to
contribute to providing services to the EU
Space Surveillance and Tracking, to
participate in the scientiﬁc and technical
groups to develop the programme further or
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Navigation Satellite System contracts and
may face difﬁculty carrying out and
completing existing contracts.
To prepare for this scenario the UK is
exploring alternatives to fulﬁl its needs for
secure and resilient position, navigation and
timing information. The government will
invest £92 million from the Brexit readiness
fund on an 18-month programme to design
a UK Global Navigation Satellite System.
Implications: For the public and most UK,
EU and other commercial satellite
navigation users, there should be no
noticeable impact if the UK were to leave the
EU with no agreement in place. All devices

from Copernicus Sentinels. The UK will lose
access to data sourced by Copernicus from
Contributing Missions. The UK is clarifying
this with the ESA and the European
Commission.
UK-based businesses will be unable to
bid for future Copernicus contracts
tendered through the EU, or through any
other process using EU procurement rules,
such as EUMETSAT. The government is
seeking to clarify with the European
Commission what this will mean for those
UK-based businesses, academics and
researchers holding Copernicus contracts
with delivery dates that run past the date of
the UK’s exit from the EU. UK organisations
will continue to be able to bid for Copernicus
contracts tendered through ECMWF and
Mercator Ocean.
The UK will continue to remain a
member of ESA, and as such UK entities will

be able to receive grant funding to pay for
UK involvement. The UK will continue to
receive space, surveillance and tracking
data from the United States of America.
Implications: A limited number of UK
satellite owners and operators currently
have arrangements to receive services from
the EU Space Surveillance and Tracking
programme. These are not linked to the
government’s role in the EU Space
Surveillance and Tracking programme, and
we are seeking clariﬁcation from the
European Commission as to the potential
impacts on access to services in the event
of ‘no deal’.
Actions for businesses: A small number of
UK providers may still have programme

that currently use Galileo and European
Geostationary Navigation Overlay will
continue to be able to do so.
Actions for businesses: UK-based businesses, academics and researchers will not
be eligible to bid for any future work on the
EU Global Navigation Satellite System
programmes. Any UK businesses, academics
and
researchers
currently
contracted or expecting to carry out
contracts on these programmes should
contact the relevant contracting authority to
make sure that arrangements are in place to
comply with the conditions of the contract
and to avoid possible penalties.

continue to be able to bid for contracts
tendered as part of the Copernicus Space
Component Programme 4 or under other
programmes such as Earth Observation
Envelope Programme 5.
EU-based users of Copernicus data and
services will be unaffected in a ‘no deal’
scenario. EU-based businesses will remain
eligible to participate in all aspects of
Copernicus. The government is seeking to
clarify with the European Commission
whether EU businesses involved in
partnering arrangements with UK will be
affected in any way.
Actions for businesses: UK-based Copernicus data users should consider the impact
that losing access to any Copernicus data or
information not sourced under the free and
open data policy will have on their
operations.

delivery contracts in place when the UK
leaves the EU. Any companies currently
involved in the programme should contact
their relevant contracting authority if they
have concerns about their contractual
status. EU businesses, academics and
researchers are currently eligible to bid for
contracts related to the EU Space
Surveillance and Tracking programme.
Any EU organisations currently or
expecting to carry out contracts which
involve partnership arrangements with UK
businesses, academics and researchers
may wish to contact the relevant
contracting authority to make sure that
arrangements are in place to ensure
continued partnership complies with the
conditions of the contract post exit and to
avoid possible penalties.
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11 priorities for the UK space
sector to drive future growth
T

he UK space industry is a success
story, with the latest figures showing
that it is still growing strongly,
employing more people, and supporting a
broad base across the whole of the UK
economy. But that should be no excuse for
complacency, says Catherine Mealing-Jones,
director for growth at the UK Space Agency.
Speaking at the Westminster Business
Forum conference focusing on next steps for
the UK space industry, she highlighted 11 key
priorities for the space sector, with the first
being to innovate. “We need to be really clear
about where we’re positioning ourselves in
the UK,” she says. “In the UK Space Agency,
our strap line is about leading the new space
age; it’s think it’s a very UK-way of doing
things and we have to keep innovating and
building on our strengths.”
As a second priority, she identified the
need to keep looking ahead. “Political
support for the sector is absolutely crucial,”
she said. “The nature of the sector dictates
that, and maintaining that kind of broad base
of support is absolutely key. Space is rooted
in the Government’s Industrial Strategy;
I would say we have effectively had what you
might call a sector deal since 2010 when the
sector first came together in a partnership
and set out its priorities and goals out until
2030.
Noting the strategic importance of space
for the whole of Government, Ms MealingJones said her third priority was to the
reframe the sector to reflect this. “We need
to reframe the space sector around its
importance to the economy, to innovation, to
safety and to security.”
While the UK does invest substantially in
space, Ms Mealing-Jones argued that this is
being done in a fragmented away around
particular projects. With that in mind, her
fourth priority is the need to focus. “In
particular, we need to focus on the kinds of
areas where the UK can fill gaps in standards
and take a lead over some our competitors.”
In particular she identified areas such as
in-space robotics and low cost access to
space, noting that a substantial amount of
work has already been done here with the UK
Launch programme.
“And that takes me to my priority five,
which is that we have to celebrate the
progress that we’re already making,” she
added. “We are helping commercial space
ports to develop, building new technology,
using it to showcase what we can do in terms

14

UK SPACE INDUSTRY INCOME, 1999/00 – 2017/18

* 2017/18 forecast

of business to the rest of the globe and using
it to inspire the next generation.” This, she
argued, is absolutely key to UK success. “It’s
at the heart of the Industrial Strategy and it’s
about Government working in partnership
with the sector to make all of that happen.”
Priority six for Ms Mealing-Jones is about
making the most of strategic opportunities.
“We have a few coming up; one of those is
Space 19+ in November this year which is the
next spending round at the European Space
Agency,” she said. “We had a good round in
2016, taking the lead in the commercial
aspects of space. We all need to go out there
as ambassadors for the sector, making the
most of those strategic opportunities.”

Broad approach to opportunities
Priority seven is about taking a broad
approach across the economy, science and
societal impact. “All of these provide opportunities for inspiration and innovation and
the next big idea can come from anywhere,”
said Ms Mealing-Jones. It doesn’t just come
in the commercial spheres necessarily, and I
think it’s really important that we are ever
alert across that broad approach to all of the
opportunities that we have.
“Priority eight is that we have to make the
space sector work for the whole of the
country,” she continued. “We genuinely can
do that: in the latest industry size and health
figures we see an increasing shift to growth
across the whole of the UK, but we need to
keep making that happen.”
Her ninth priority is about being a beacon
for the responsible use of space. “I think we
have shown a good lead in that in terms of
the regulation that we have around small

Source: London Economics
satellites, the approach we’re developing
towards constellations, and with the Space
Industry Act where we’re trying to make the
UK an attractive place for space flight
operators.
“But if we do move into the areas of inorbit servicing, in-orbit manufacturing and
assembly, if we increasingly take on innovative projects, then we have to build the
regulatory regime alongside it and we need
to think hard about regulation that can
garner support from industry but also maintain the UK’s place as a responsible regulator.
New space throws up some big regulatory
questions and we need to be prepared to call
those out and face up to them.”
Priority 10 is about keeping and forging
new relationships globally. “The UK will not
be successful in future as an island alone and
I think we’ve got a very good record of forging
partnerships,” said Ms Mealing-Jones. “We’ve
been innovators in using overseas development assistance in our International
Partnerships Programme to build some
different types of partnerships. But we need
to continue to work with European partners,
continue to work with global partners and
find new bilaterals perhaps funded through a
new National Space Programme to really
push out to trade with new nations.”
Finally, Ms Mealing-Jones spelt out the
need for inspiration and inclusion. “We will
not fill the jobs that we have in this sector,
and we will not get the innovative ideas and
the inspiration coming through if we keep
talking in an echo chamber,” she said. “We
need new voices, new skills and new people,
and we need to attract all the talents into our
sector.”
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SERAPHIM SPACE INDEX – APRIL 2018 TO MARCH 2019

1 April 2018 to 31 March 2019:
Total $4,008m investment
* includes 25 drone transactions totalling $157m
** includes 11 drone transactions totalling $92m
*** total includes $96m ‘Beyond Earth’ investments
including $80m Astroscale series D and $12.5m Moon Express

Seraphim Capital is the world’s first venture fund
dedicated to financing the growth of companies
operating in the space ecosystem
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Q1 18

Q3 18

Q4 18

Q1 19

Upstream***

583

444

711

1453

Downstream****

404

99

179

133

Published quarterly by Seraphim Capital, the Seraphim
Space Index is the global barometer for space tech
venture market transactions. To find out more, visit
www.seraphimcapital.co.uk
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Technology trends for 2019;
beyond the digital frontier
S

pace technologies have a long history
with disruption. The last decade has
seen widespread change: for example,
governments and other public entities
historically played a driving role in space
research and services, yet tomorrow’s
disruptive space technologies increasingly
will be driven by commercial forces. And the
future will bring additional disruption in the
areas of human spaceflight, in-space
manufacturing, and next-generation communications.
The combination of emerging technologies, new operating models, and other
innovative concepts can accelerate the
diffusion of space technologies across
multiple economies and sectors: intelligent
interfaces that integrate launch-range data
into
airspace
systems;
blockchain
applications that validate remote sensing
data; and AI and machine learning applied to
space science missions. These and other
advances can help produce substantial value
that extends beyond any one organisation.
In the face of the changes ahead, it is not
enough to simply plan for digital
transformation and assume that success will
follow. Organisations should look beyond the
digital frontier, toward a future state in which
transformation occurs across all mission
portfolios and operating organisations.
As industry and government leaders work
to reshape their organisations, acquisition
processes, and missions to take advantage of
new digital capabilities, they will require fresh,
focused, sector-relevant insights.
Marco technology forces at work:
Organisations in the space industry are
making more progress by integrating multiple
pioneering new technologies than by piloting
new tools one at a time. AI streamlines
licensing and regulatory filing for satellite and
launch operators. Blockchain enhances
secure supply chains. Digital reality enhances
mission assurance. Cloud provides a resilient
backbone for space-based capabilities.
AI-fuelled organisations: Organisations
are already using AI to ingest weather and
remote sensing data to provide real-time
forecasts and insights. Use AI to turn massproduced cube-sats into a highly customised
platform for remote sensing and deep space
exploration missions with self-healing and
autonomous constellations.
NoOps in a serverless world: Traditional
“as a service” providers are continuing to
climb the stack, all the way through ground
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1. Macro technology forces at work
2. AI-fuelled organisations

3. NoOps in a serverless world
4. Connectivity of tomorrow
5. Intelligent interfaces
6. Experience reimagined
7. The cyber imperative
8. Beyond the digital frontier
Source: Deloitte
station antennas providing full turnkey
services for customers. Organisations using
new cloud computing models could increase
utilisation of space data. Address stovepipes
between data stores and mission ops to
enable “pay by the drink” solutions.
Connectivity of tomorrow: Megaconstellations, some more than 4,000
satellites, are being planned. Commercial
satellite operators are building in-space edge
routing and other networking platforms,
mirroring terrestrial applications. Miniaturisation trends extend to satellites across
all orbits, providing new connectivity
methods for areas not served by fibre or 5G.
Advanced global connectivity can extend AI,
image/facial recognition, and other tools into
the field.
Intelligent interfaces: With tablet-based
AR, technicians can move from one system or
mission to another efficiently, minimising
training needs. Specialists can use image
recognition/speech capture to reduce time
and cost of mission assurance. Technicians
and/or astronauts can learn to repair
machines virtually. New interfaces lay the
groundwork for on-orbit servicing and other
disruptive in-space supply chain concepts.
Beyond marketing: Experience reimagined: “Data middlemen” who exploit,
analyse, or disseminate data, represent areas
ripe for disruption by macro technology

trends. Combining AI with terrestrial and
space-based weather sensors has already
improved weather forecasting and accuracy;
better user understanding has introduced
this data into smartphones and mobile apps.
DevSecOps and the cyber imperative:
The US Air Force is currently using defensive
cyber operations (DCO) to protect, detect,
and respond to attacks on operational ground
systems. Massive next generation satellite
constellations provide resiliency, as well as
targets. As such, constellations require
attention to cyber security just like largescale terrestrial networks. Secure the supply
chain by leveraging trusted foundries,
subsystem manufacturers and sensor
suppliers.
Beyond the digital frontier: Mapping
your future: Technologies such as AI and
blockchain are helping industry leaders
manage and secure tsunamis of data. For
example, the US Air Force’s use of the Space
Enterprise Consortium (SpEC) provides a
new, faster way to procure prototypes and
capabilities with nontraditional partners. The
creation of a portfolio architect for space
acquisition and systems development
represents a new approach to transformation.
l Extracted from the Tech Trends 2019
Space Industry Perspective by Deloitte
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Future missions
ESA MISSIONS IN DEVELOPMENT
NEOSAT
Scheduled launch date: 2019
Neosat is dedicated to developing, qualifying and validating next-generation satellite platforms for the core
satcom market. A crucial objective for Neosat is to reduce the cost of a satellite in orbit by 30%, compared
with today’s designs, by the end of the decade. Existing and new technologies will be used in innovative ways
with economies of scale achieved through creating a common supply chain for the satellite prime contractors.
QUANTUM
Scheduled launch date: 2019
Eutelsat Quantum represents a shift from custom-designed, one-off payloads to a more generic approach,
resulting in reduced cost and time through a modular and scalable answer to the payload specification, design,
technology and manufacturing. It will also be capable of unprecedented in-orbit re-configurability in coverage,
frequency and power, allowing complete mission rehaul, including orbital position.
SAT-AIS
Scheduled launch date: 2019
ESA will improve satellite-based ship identification and tracking in partnership with the European Maritime
Safety Agency and exactEarth to meet the requirements of users, particularly those of government agencies
such as coastal administrations. The ship’s identity is recorded and decoded by the satellite then sent to ground
stations for further processing and distribution.
BIOMASS
Scheduled launch date: 2020
The Earth Explorer Biomass mission addresses one of the most fundamental questions in our understanding
of the land component in the Earth system: what is the status of our forests, as represented by the distribution
of biomass and how is forest biomass changing?

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

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

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

DESCRIPTION

AO9101

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

31/12/21

AO9610

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

31/12/21

AO9090

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

31/12/21

AO9671

ARTES CC - ADVANCED TECHNOLOGY - WORKPLANS EMITS / WEBSITE

31/12/21

AO8893

ScyLight - Open Call for proposals

31/12/21

AO9427

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

28/12/21

AO8859

OPEN CALL FOR OUTLINE PROPOSALS UNDER THE HUNGARIAN INDUSTRY INCENTIVE SCHEME - EXPRO PLUS

01/12/21

AO8927

NAVISP ELEMENT 2 - OPEN CALL FOR PROPOSALS

31/12/20

AO5651

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

31/12/20

AO9569

ARTES INTEGRATED APPLICATIONS PROMOTION (IAP) - 5GRONINGEN

30/12/20

AO9305

OPEN CALL FOR PROPOSAL FOR IAP- ESA BUSINESS APPLICATIONS

30/12/20

AO9128

ARTES SCYLIGHT ROLLING WORK PLAN

31/12/19

AO8872

ARTES INTEGRATED APPLICATIONS PROMOTION (IAP) KICKSTART ACTIVITIES

31/12/19

AO9729

POLISH INDUSTRY INCENTIVE SCHEME - ROADMAPS WORKPLAN

31/12/19

AO9038

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

31/12/19

AO9072

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

18/12/19

AO8793

ARTES C&G - CALL FOR PROPOSALS

20/10/19

AO9716

RECONFIGURABLE SYSTEM-ON-A-CHIP FOR FUTURE TELECOM CONSTELLATIONS (ARTES AT 4G.024)

12/07/19

AO9814

HIGH THROUGHPUT OPTICAL NETWORK (HYDRON) (SCYLIGHT SL.021)

01/07/19

AO9620

FLEXIBLE, HIGH CAPACITY PAYLOAD FOR GEOSTATIONARY BROADBAND MULTIMEDIA MISSIONS (ARTES AT 5A.070)

01/07/19

AO9283

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

28/06/19

AO9459

IN ORBIT SERVICING, ASSEMBLY, AND MANUFACTURE OPPORTUNITIES FOR TELECOM MISSIONS ( ARTES FPE 1B.124)

24/06/19

AO9816

IMPROVED MULTI-JUNCTION SOLAR CELLS WITH UP TO 33% EFFICIENCY AT END OF LIFE

21/06/19

AO9818

MONOLITHIC INTEGRATION OF GAN GATE DRIVER AND POWER TRANSISTOR SWITCHING FUNCTIONS

21/06/19

AO9715

AIR INTERFACE DEVELOPMENT FOR ULTRA-LOW POWERED INTERNET OF THINGS SATELLITE APPLICATIONS

21/06/19

AO9732

ELECTRIC ORBIT RAISING RADIATION ENVIRONMENT AND SOLAR ARRAY DEGRADATION (ARTES AT 4F.126)

21/06/19

AO9785

THIRD CALL FOR OUTLINE PROPOSALS UNDER THE PLAN FOR EUROPEAN COOPERATING STATES (PECS) IN CYPRUS

18/06/19

AO9719

INTER SATELLITE LINK V-BAND SOLID STATE POWER AMPLIFIER MODULE (ARTES AT 5C.381)

17/06/19

AO9826

INFRA RED LENS POLISHING FOR HIGH PERFORMANCE APPLICATIONS - EXPRO+

14/06/19

AO9764

ELECTRIC PUMP FED PROPELLANT SUPPLY FOR GEO SATELLITE BI-PROPELLANT CHEMICAL PROPULSION SYSTEMS

14/06/19

AO9805

PL_RM04 GREEN BIPROPELLANT APOGEE ROCKET ENGINE FOR FUTURE SPACECRAFT - PHASE 2 [GRACE II]

13/06/19

AO9828

DEFINITION OF RADIATION EFFECTS MITIGATION TECHNIQUES FOR ULTRA-DEEP SUBMICRON TECHNOLOGIES

13/06/19

AO9825

CSS EXTENSION COMPONENT FOR INTEGRATION IN MICONYS-CC - GT17-119GI (RE-ISSUE)

12/06/19

AO9829

RADIOMETER INSTRUMENT FOR SWATH ALTIMETER MISSIONS

12/06/19

AO9585

ENHANCED GNSS SIGNALS IN SPACE AND USER RECEIVER PROCESSING

12/06/19

AO9793

FIBERED FREQUENCY DOUBLER AT 1560NM - EXPRO+

11/06/19

AO9842

PL_RM12 RFIC FRONT-ENDS FOR REMOTE SENSING

11/06/19

AO9808

ANALYSIS AND BREADBOARDING OF SUB-SURFACE RADAR BOOM FOR ENVISION M5 CANDIDATE MISSION

11/06/19

AO9787

SSA P3-NEO-XXIV NEO PRECOVERY SEARCHES (EXPRO+)

07/06/19
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AO9662

OPEN EARTH ENGINE - PROCUREMENT OF AN EARTH OBSERVATION PROCESSING AND ANALYTICAL CAPABILITY

07/06/19

AO9782

EXTERNAL CALIBRATION METHOD FOR THE VENSAR INSTRUMENT - EXPRO PLUS

07/06/19

AO9637

VERY LOW EARTH ORBITS (VLEO) FOR SATELLITE COMMUNICATIONS (ARTES FPE 1B.127) - EXPRO PLUS

06/06/19

AO9813

VERSATILE ENERGY, WATER, HYDROGEN AND OXYGEN PRODUCTION AND STORAGE SYSTEM+

05/06/19

AO9820

PLASMA ENVIRONMENT MODELLING IN THE EARTH'S MAGNETOSPHERE - EXPRO+

03/06/19

AO9712

SSA P3-SWE-XXXVI - SMALLSAT MISSION INSTRUMENT STUDY

03/06/19

AO9797

ESA REAL TIME IONOSPHERIC CONTINENTAL CASTER FOR HIGH PRECISION APPLICATIONS - EXPRO+

03/06/19

AO9817

K/KA-BAND ANTENNA TECHNOLOGY DEVELOPMENT FOR FUTURE SCIENCE MISSIONS - EXPRO+

03/06/19

AO9835

ERM_07 DECENTRALISED GROUND SEGMENT AUTHENTICATION USING BLOCKCHAIN TECHNOLOGY (EXPRO+)

31/05/19

AO9775

LOW COST & LOW RESOLUTION POSITION SENSOR - EXPRO+

31/05/19

AO9642

GSTP - MPA MULTI-MISSION PLANNING AND ANALYSIS EXPRO+

31/05/19

AO9708

FUNDAMENTAL DATA RECORDS FOR ATMOSPHERIC COMPOSITION

31/05/19

AO9680

BALTIC REGIONAL INITIATIVE - APPLICATIONS EXPRO+

31/05/19

AO9795

JOINING PROCESS FOR MANUFACTURING OF LARGE ALUMINIUM-BASED OPTICAL MIRRORS - EXPRO+

31/05/19

AO9563

H2020-ESA-029 - STAGE 1 - G2G SATELLITE AND PAYLOAD TEST BED

31/05/19

AO9660

4DIONOSPHERE

31/05/19

AO9706

SSA P3-SWE-V.2 - UTILISATION OF EISCAT 3D IN SSA SWE SERVICES

29/05/19

AO9281

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

29/05/19

AO9566

H2020-ESA-038 GNSS EVOLUTIONS EXPERIMENTAL PAYLOADS AND SCIENCE ACTIVITIES CALL FOR IDEAS

28/05/19

AO9767

FEASIBILITY AND PRELIMINARY DESIGN OF A MOON DRONE VEHICLE

28/05/19

AO9678

CHEMICAL MAPPING: CHARACTERISATION OF THE LOCAL CONCENTRATION DISTRIBUTION IN (BINARY) MIXTURES

28/05/19

AO9773

FORMATION FLYING L-BAND APERTURE SYNTHESIS

27/05/19

AO9661

FEASIBILITY STUDY OF CYPRUS SPACE SECTOR DEVELOPMENT - EXPRO PLUS

27/05/19

AO9783

GENERATIVE ARTIFICIAL INTELLIGENCE FOR HIGH PERFORMING INVERSION MODELS - EXPRO +

27/05/19

AO9681

ADAPTATION OF FLIGHT DYNAMICS ORBIT INFRASTRUCTURE FOR SENTINEL-C/D

27/05/19

AO9780

TOOL FOR GNSS SYSTEM FAILURE MODES INVESTIGATION - EXPRO+

27/05/19

AO9810

NAVISP-EL1-036: PRECISE POSITIONING FOR MASS-MARKET: OPTIMAL DATA DISSEMINATION DEMONSTRATOR - EXPRO+

27/05/19

AO9633

MOOC-CRYO EXPRO+

24/05/19

AO9565

PROTOTYPE REMOTE INTERFACE UNIT (RIU) FOR SWE HOSTED PAYLOADS

24/05/19

AO9772

EXPLORATION OF AI AND MACHINE LEARNING TECHNIQUES TO LINK SCIENTIFIC PUBLICATIONS WITH OBS DATA

24/05/19

AO9402

PARTICULATE CONTAMINATION SENSORS FOR FLIGHT - QUALIFICATION UNIT GT17-131QE

24/05/19

AO9623

DISTRIBUTED INTEGRITY MONITORING - EXPRO+

23/05/19

AO9809

EXPERT: COST EVALUATION FOR A MARS SAMPLE RECEIVING FACILITY (MSRF)

22/05/19

AO9765

TOOLSET FOR POST FLIGHT ANALYSIS OF ESA MISSIONS

22/05/19

AO9777

MINIATURIZED SENSOR PACKAGES AND DELIVERY SYSTEMS FOR IN-SITU EXPLORATION

21/05/19

AO9702

SSA P3-SWE-VIII: SWE SERVICE SYSTEM DESIGN

20/05/19

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

End of financial year UKSA
spending tops £17.5 million
T

he end of the financial year saw a huge
increase in grants and funding from
the UK Space Agency, as it paid out
over £17.5m in March. This followed a
relatively small spend of £2.3m in February,
with the Agency publishing both sets of
figures at once to catch up with its data
transparency obligations. The full year’s
accounts will follow in the coming months.
The table below summarises the grants to
the private sector, while the pages that follow
present the full funding details for February
and March. We strip out the employee
expenses, training costs, the costs of other
professional services, costs of contractors,
etc, to look at the grants and funding awarded
to private businesses and universities.
Reaction Engines was the biggest
beneficiary in March, receiving just over £3m
in funding, as it continues testing of the
various components of its SABRE engine.
April saw the precooler heat exchanger
successfully achieving all test objectives in
the first phase of high-temperature testing
designed to directly replicate supersonic
flight conditions and future tests are planned
at even higher temperatures.
The ground-based tests saw Reaction
Engines’ precooler successfully quench the
420°C (~788°F) intake airflow in less than
1/20th of a second. The intake temperature
replicates thermal conditions corresponding
to Mach 3.3 flight. In the recent tests, the
compact precooler achieved all test
objectives and achieved 1.5 MW of heat
transfer.
The tests are the first phase in an
extensive test programme which will see the
precooler test article (HTX) exposed to hightemperature airflow conditions in excess of
the 1,000°C expected during Mach 5

hypersonic flight. The significant testing
milestone occurred at Reaction Engines’
recently commissioned TF2 test facility
located at the Colorado Air and Space Port,
US. The TF2 test facility has been constructed
by Reaction Engines to undertake ground
based ‘hot’ testing of its precooler
technology. The technology has already
passed an extensive range of tests in the UK
where its performance was fully validated at
ambient air temperatures.

Funding for health projects
The UK Space Agency has also announced
that health projects are being funded with a
share of £5m, with the hope that new
technologies inspired by working in space will
provide real-time diagnosis of bowel cancer
and freedom from air pollution.
£2 million funding the University of
Leicester will develop a new mobile
application that uses data from Earth
Observation satellites that can map pollution
hotspots in towns and cities. It combines this
with AI to provide personalised exercise
routes that take into account any medical
conditions the user suffers from which could
be exacerbated by pollution, such as asthma.
Pollution warnings are then generated at the
local level to within 10m. One of the main
satellites used is Sentinel 5P which was built
by Airbus Defence and Space in Stevenage,
and launched in October 2017.
In the second project, a £1 million grant
could see space technology improve early
detection and diagnosis of bowel cancer
through an AI system developed by Odin
Vision and UCL researchers that identifies
and characterises polyps by analysing live
colonoscopy video, leading to early treatment
and saved lives. Controlling a spacecraft

UKSA FUNDING, ROLLING 12 MONTHS
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

9,279,877

September 2018

2,935,730

August 2018

7,592,231

July 2018

2,788,125

June 2018

2,603,365

May 2018

3,282,165

April 2018

4,544,749

Total

77,531,780

millions of miles away requires a reliable, as
well as fast data connection. In a similar way
doctors using technology to diagnose cancer
depend on data reliability and not just speed.
The Earth Scan project will use secure,
high speed satellite communications
combined with bespoke data compression
software, which is normally used for
operating space missions. The project will
create a cloud-based AI system that can
support doctors when identifying cancer in
patients. Through the use of this space
technology, the system can be deployed
reliably anywhere on Earth, giving patients a
consistent, high level of care.
Bowel cancer is the second most common
cause of cancer related deaths in the UK and
detecting it using traditional colonoscopy
methods can be challenging for doctors. With
a survival rate of 90% through early
diagnosis, new ways of identifying and
diagnosing cancerous growths sooner are
vital.

UK SPACE AGENCY GRANTS, JANUARY TO MARCH 2019
COMPANY

AMOUNT

COMPANY

Reaction Engines

3,528,708

AMOUNT

COMPANY

AMOUNT

UNDP Vietnam

126,376

Downtown In Business

28,000

Lockheed Martin UK

933,459

AVS Added Value Solutions UK

112,500

Deimos Space UK

24,980

Avanti Communications

862,927

ExactEarth Europe

112,044

University of Sheffield

21,747

Inmarsat Global

618,962

NSSC Operations

69,739

Dynamic Imaging Analytics

14,837
9,800

511,182

Winning Moves

63,273

Lyonspace

Stevenson Astrosat

329,078

Vivid Economics

56,353

Northern Sky Research

6,273

Rezatec

299,473

Belstead Research

56,069

Techniquest

5,850

Rheatech

215,757

Magna Parva

36,893

Lacuna Space

3,000

eOsphere Ltd

161,806

Asso for Science and Discovery

35,000

Ecometrica

140,000

Nottingham Scientific

31,600

University of Reading
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UK SPACE AGENCY GRANTS/INVESTMENT, FEBRUARY 2019
DATE

EXPENSE TYPE

TYPE

COMPANY

AMOUNT

25/02/19

R & D Other Professional Services

Grant

Northern Sky Research

21/02/19

R & D Current Grants to Private Sector

Grant

Stevenson Astrsat

252,265

15/02/19

R & D Current Grants to Private Sector

Grant

Avanti Communications

146,707

6,273

15/02/19

R & D Other Professional Services

Grant

Winning Moves

15,908

06/02/19

Current Grants To Private Sector

Grant

AVS Added Value Solutions UK

26,250

06/02/19

R & D Current Grants to Private Sector

Grant

NSSC Operations

14,570

06/02/19

R & D Current Grants to Private Sector

Grant

NSSC Operations

50,000

06/02/19

Current Grants To Private Sector

Grant

Lyonspace

9,800

06/02/19

Current Grants To Private Sector

Grant

Belstead Research

18,750

05/02/19

R & D Current Grants to Private Sector

Grant

Rezatec

75,324

27/02/19

Current Grants To Private Sector

Vendor

Neptec UK

18,715

27/02/19

Current Grants To Private Sector

Vendor

Neptec UK

20,587

26/02/19

Current Grants To Private Sector

Vendor

Mars Space

26,681
15,000

25/02/19

Current Grants To Private Sector

Vendor

Satellite Applications Catapult

13/02/19

Current Grants To Private Sector

Vendor

Oxford Innovation

11/02/19

R & D Current Grants to Private Sector

Vendor

University of Portsmouth

6,553

07/02/19

Capital Grants To Private Sector

Vendor

University of Strathclyde

38,344

7,050

06/02/19

Current Grants To Private Sector

Vendor

Geodome

12,000

06/02/19

Current Grants To Private Sector

Vendor

University of Surrey

33,748

06/02/19

R & D Current Grants to Private Sector

Vendor

Clyde Space

06/02/19

R & D Current Grants to Private Sector

Vendor

CGI IT UK

203,680

06/02/19

R & D Current Grants to Private Sector

Vendor

Satellite Applications Catapult

304,843

05/02/19

R & D Current Grants to Private Sector

Vendor

European Space Agency

37,835

65,867

25/02/19

R & D Current Grants to Private Sector

WGA only

UKRI - Science and Technology Facilities Council

248,698

25/02/19

R & D Current Grants to Private Sector

WGA only

UKRI - Science and Technology Facilities Council

289,420

25/02/19

R & D Current Grants to Private Sector

WGA only

UKRI - Science and Technology Facilities Council

328,621

05/02/19

R & D Current Grants to Private Sector

WGA only

UKRI - Natural Environment Research Council

101,819

TOTAL

2,375,306

UK SPACE AGENCY GRANTS/INVESTMENT, MARCH 2019
DATE

EXPENSE TYPE

TYPE

COMPANY

29/03/19

R & D Current Grants to Private Sector

Grant

ExactEarth Europe

AMOUNT
5,163

29/03/19

R & D Current Grants to Private Sector

Grant

ExactEarth Europe

9,295

29/03/19

R & D Current Grants to Private Sector

Grant

ExactEarth Europe

21,115

29/03/19

R & D Current Grants to Private Sector

Grant

ExactEarth Europe

35,574

29/03/19

R & D Current Grants to Private Sector

Grant

ExactEarth Europe

40,898

29/03/19

R & D Expenditure

Grant

Deimos Space UK

24,980

29/03/19

R & D Current Grants to Private Sector

Grant

Avanti Communications

245,679

29/03/19

R & D Current Grants to Private Sector

Grant

eOsphere Ltd

161,806
224,149

28/03/19

R & D Current Grants to Private Sector

Grant

Rezatec

28/03/19

R & D Current Grants to Private Sector

Grant

University of Reading

36,299

28/03/19

R & D Current Grants to Private Sector

Grant

University of Reading

40,771

28/03/19

R & D Current Grants to Private Sector

Grant

University of Reading

374,777

28/03/19

R & D Current Grants to Private Sector

Grant

Reaction Engines

414,288

28/03/19

R & D Current Grants to Private Sector

Grant

AVS Added Value Solutions UK

60,000
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UK SPACE AGENCY GRANTS/INVESTMENT, MARCH 2019
DATE

EXPENSE TYPE

TYPE

COMPANY

28/03/19

R & D Current Grants to Private Sector

Grant

UNDP Vietnam

AMOUNT
126,376

28/03/19

R & D Current Grants to Private Sector

Grant

Downtown In Business Ltd

26/03/19

R & D Other Professional Services

Grant

Winning Moves

15,908

25/03/19

R & D Current Grants to Private Sector

Grant

Rheatech

95,708

25/03/19

R & D Current Grants to Private Sector

Grant

Rheatech

120,049

25/03/19

R & D Current Grants to Private Sector

Grant

University of Reading

14,335
45,000

25/03/19

R & D Current Grants to Private Sector

Grant

University of Reading

25/03/19

Current Grants To Private Sector

Grant

University of Sheffield

13,000

9,823

25/03/19

R & D Current Grants to Private Sector

Grant

Reaction Engines

-502,399

25/03/19

R & D Current Grants to Private Sector

Grant

Reaction Engines

1,004,798

22/03/19

R & D Current Grants to Private Sector

Grant

Lacuna Space Ltd

3,000

21/03/19

R & D Current Grants to Private Sector

Grant

International Space University

21/03/19

R & D Current Grants to Private Sector

Grant

Reaction Engines

30,000
975,000

19/03/19

R & D Current Grants to Private Sector

Grant

Ecometrica

16,605

19/03/19

R & D Current Grants to Private Sector

Grant

Ecometrica

123,395

18/03/19

R & D Current Grants to Private Sector

Grant

Reaction Engines

194,980

18/03/19

R & D Current Grants to Private Sector

Grant

Reaction Engines

350,000

18/03/19

R & D Current Grants to Private Sector

Grant

Reaction Engines

90,000

18/03/19

R & D Current Grants to Private Sector

Grant

Reaction Engines

396,523

18/03/19

R & D Current Grants to Private Sector

Grant

Reaction Engines

103,562

18/03/19

Current Grants To Private Sector

Grant

Magna Parva

18/03/19

Current Grants To Private Sector

Grant

Belstead Research

36,893

15/03/19

R & D Current Grants to Private Sector

Grant

Inmarsat Global

-118,399

15/03/19

R & D Current Grants to Private Sector

Grant

Inmarsat Global

236,798

15/03/19

R & D Current Grants to Private Sector

Grant

Stevenson Astrosat

15/03/19

Current Grants To Private Sector

Grant

University of Sheffield

15/03/19

Current Grants To Private Sector

Grant

AVS Added Value Solutions UK

37,319

76,813
11,924
26,250

14/03/19

R & D Current Grants to Private Sector

Grant

Inmarsat Global

213,669

14/03/19

R & D Current Grants to Private Sector

Grant

Inmarsat Global

286,894

13/03/19

R & D Current Grants to Private Sector

Grant

Techniquest

13/03/19

R & D Current Grants to Private Sector

Grant

Downtown In Business

5,850
15,000

04/03/19

R & D Current Grants to Private Sector

Grant

Avanti Communications

470,541

01/03/19

R & D Current Grants to Private Sector

Grant

Lockheed Martin UK Strategic Systems

715,534

01/03/19

R & D Current Grants to Private Sector

Grant

Lockheed Martin UK Strategic Systems

217,925

29/03/19

Capital Grants To Private Sector

Vendor

Surrey Satellite Technology

29,775

29/03/19

Capital Grants To Private Sector

Vendor

Thales Alenia Space UK

25,339

29/03/19

Capital Grants To Private Sector

Vendor

University of Strathclyde

10,000

29/03/19

Capital Grants To Private Sector

Vendor

DSTL

29/03/19

Current Grants To Private Sector

Vendor

University of Leicester

34,438

29/03/19

R & D Current Grants to Private Sector

Vendor

UK Launch Services

12,840

29/03/19

R & D Current Grants to Private Sector

Vendor

STEM Learning

29/03/19

R & D Current Grants to Private Sector

Vendor

Satellite Applications Catapult

41,119

29,000
402,040

29/03/19

R & D Current Grants to Private Sector

Vendor

UNIVERSITY OF BRISTOL

29/03/19

R & D Current Grants to Private Sector

Vendor

CGI IT UK

42,458

4,371

29/03/19

R & D Current Grants to Private Sector

Vendor

CGI IT UK

317,873

29/03/19

R & D Current Grants to Private Sector

Vendor

HR Wallingford

11,169

29/03/19

R & D Current Grants to Private Sector

Vendor

HR Wallingford

31,767
113,776

29/03/19

R & D Current Grants to Private Sector

Vendor

HR Wallingford

28/03/19

R & D Current Grants to Private Sector

Vendor

University of Leicester
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DATE

EXPENSE TYPE

TYPE

COMPANY

AMOUNT

28/03/19

R & D Current Grants to Private Sector

Vendor

University of Leicester

11,005

28/03/19

R & D Current Grants to Private Sector

Vendor

University of Leicester

19,110

28/03/19

R & D Current Grants to Private Sector

Vendor

Satellite Applications Catapult

28/03/19

R & D Current Grants to Private Sector

Vendor

Satellite Applications Catapult

27/03/19

R & D Current Grants to Private Sector

Vendor

CAB International

27/03/19

R & D Current Grants to Private Sector

Vendor

Airbus Defence and Space

53

27/03/19

R & D Current Grants to Private Sector

Vendor

Airbus Defence and Space

549

61,846
13,276
249,592

27/03/19

R & D Current Grants to Private Sector

Vendor

Airbus Defence and Space

30,276

26/03/19

Capital Grants To Private Sector

Vendor

University of Leicester

30,000

26/03/19

R & D Current Grants to Private Sector

Vendor

Clyde Space

25/03/19

R & D Current Grants to Private Sector

Vendor

STEM Learning

30,000

25/03/19

R & D Current Grants to Private Sector

Vendor

University of Leicester

31,205

22/03/19

R & D Current Grants to Private Sector

Vendor

The Engineering Development Trust

22,400

21/03/19

R & D Current Grants to Private Sector

Vendor

Engineering and Physical Sciences Research Council

20/03/19

Current Grants To Private Sector

Vendor

Neptec UK

21,059

12,617
20,587

20/03/19

R & D Current Grants to Private Sector

Vendor

Satellite Applications Catapult

-80,000

20/03/19

R & D Current Grants to Private Sector

Vendor

Satellite Applications Catapult

160,000

19/03/19

R & D Current Grants to Private Sector

Vendor

Satellite Applications Catapult

-135,000
270,000

19/03/19

R & D Current Grants to Private Sector

Vendor

Satellite Applications Catapult

19/03/19

R & D Current Grants to Private Sector

Vendor

STEM Learning

23,400

19/03/19

R & D Current Grants to Private Sector

Vendor

STEM Learning

35,100

18/03/19

Current Grants To Private Sector

Vendor

UK Launch Services

14,500

15/03/19

R & D Current Grants to Private Sector

Vendor

Satellite Applications Catapult

-270,000

15/03/19

R & D Current Grants to Private Sector

Vendor

Satellite Applications Catapult

432,000

15/03/19

R & D Current Grants to Private Sector

Vendor

Venture Thinking

14/03/19

R & D Current Grants to Private Sector

Vendor

DSTL

18,367

13/03/19

R & D Current Grants to Private Sector

Vendor

University of the West of England

-3,000

13/03/19

R & D Current Grants to Private Sector

Vendor

University of the West of England

2,369

13/03/19

R & D Current Grants to Private Sector

Vendor

SCISYS (UK) LTD

12,000

13/03/19

R & D Current Grants to Private Sector

Vendor

SCISYS (UK) LTD

24,000

13/03/19

R & D Current Grants to Private Sector

Vendor

Mangorolla CIC

10,000

8,900

13/03/19

R & D Current Grants to Private Sector

Vendor

Edinburgh International Science Festival

08/03/19

R & D Current Grants to Private Sector

Vendor

Systra Scott Lister UK

-29,639

9,962

08/03/19

R & D Current Grants to Private Sector

Vendor

Systra Scott Lister UK

65,206

05/03/19

R & D Current Grants to Private Sector

Vendor

Clyde Space

05/03/19

R & D Current Grants to Private Sector

Vendor

HR Wallingford

188,773

05/03/19

R & D Current Grants to Private Sector

Vendor

Clyde Space

88,000

05/03/19

R & D Current Grants to Private Sector

Vendor

St Luke's Primary School

20/03/19

R & D Current Grants to Private Sector

WGA only

Science and Technology Facilities Council

-10,834,965

20/03/19

R & D Current Grants to Private Sector

WGA only

Science and Technology Facilities Council

-505,870

9,123

5,000

20/03/19

R & D Current Grants to Private Sector

WGA only

Science and Technology Facilities Council

5,564,572

20/03/19

R & D Current Grants to Private Sector

WGA only

Science and Technology Facilities Council

12,760,386

19/03/19

R & D Current Grants to Private Sector

WGA only

Science and Technology Facilities Council

100,245

19/03/19

R & D Current Grants to Private Sector

WGA only

Natural Environment Research Council

88,899

19/03/19

R & D Current Grants to Private Sector

WGA only

Natural Environment Research Council

378,517

18/03/19

R & D Current Grants to Private Sector

WGA only

Science and Technology Facilities Council

77,148

18/03/19

Current Grants To Private Sector

WGA only

Science and Technology Facilities Council

-14,342
28,684

18/03/19

Current Grants To Private Sector

WGA only

Science and Technology Facilities Council

04/03/19

R & D Current Grants to Private Sector

WGA only

Science and Technology Facilities Council

49,798

04/03/19

R & D Current Grants to Private Sector

WGA only

Science and Technology Facilities Council

214,481

TOTAL
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17,589,195
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Seradata Space Conference, London, 25 June 2019
Space Risks, Business and Insurance

The Seradata Space Conference is a one-day
event for spacecraft operators, manufacturers,
space agencies, regulators, insurers, financiers
and consultants with a special emphasis on
managing space risk and space insurance.

This international event gives participants a
unique opportunity to meet underwriters and
brokers from World’s Space insurance
community.

Launch Start-ups
0925 - 0935
0935 - 0950
0950 - 1005
1005 - 1020
1020 - 1035
1035 - 1050
1050 - 1105

Launcher Market Overview Tim Fuller, Managing Director, Seradata
Launch Broking Market Abe Bonnema, Marketing Director and Co-Founder, ISIS
Vector Robert Cleave, Chief Revenue Officer, Vector
Firefly Leslie Kovacs, Vice President of Business Development, Firefly
Orbex Jan Skolmli, Chief Commercial Officer, Orbex
ABL Dan Piemont, CFO / Founder, ABL
Discussion and Q&A (with participation from Blue Origin)

1130 - 1145
1145 - 1200
1200 - 1215
1215 - 1230
1230 - 1245
1245 - 1300

Leo Sat Market and Insurance Needs Jan Schmidt, Head of Space, Swiss Re Corporate Solutions
Space Venture Capital Market Mark Boggett, Managing Director, Seraphim
Manufacturer View Emilie Marley Siemssen, Lead Legal & Space Regulatory Counsel, GomSpace
New Space Operator View Matti Ekdahl, Director / Business Development, Iceye
Space Electronics: Risk and Reward Keith Ryden, Reader in Space Eng, Surrey Space Centre
Q&A

1400 - 1420

Clay Mowry, VP Sales, Marketing and Customer Experience, Blue Origin

1420 - 1435
1435 - 1450
1450 - 1500

5G Technology, status and satellite impact Gregory Ewert, P, Corporate Strategy, Intelsat
Antenna Technology Update John Finney, CEO / Founder, Isotropic Systems
Q&A

1500 - 1510
1510 - 1600

Space Insurance Market Overview Stéphane Rives, Global Head of Space, SCOR Global P&C
Insurance Panel
Moderator: David Todd, Head of Space Content, Seradata
Chris Kunstadter, Senior Vice President and Head of Space, Axa XL
Morten Pahle, Managing Director, Aesir Space
Devin Fairbanks, Vice President, Starr Aviation
Russell Sawyer, Executive Director, Willis Towers Watson
Peter Elson, Chief Executive Officer, Aerospace, JLT
Jeffrey Poliseno, Chief Executive Officer, Aon International Space Brokers
Adam Sturmer, Senior Vice President, Marsh Space Projects
Laurent Esquirol, Head of Space Underwriting, Tokio Marine Kiln

LEO Constellations, Tech, Business and Insurance

Keynote

Communications Market and Technology
Space Insurance Market POW WOW

Tracking and In-Orbit Liability
1625 - 1640
1640 - 1655
1655 - 1700
1700 - 1730

US Space Command Diana McKissock, 18th Space Control Squadron, US Space Command
New Tracking Systems Alan DeClerck, VP of Business Development and Strategy, Leolabs
Q&A
In Orbit Liability - Moot Court David Todd, Head of Space Content, Seradata
Joanne Wheeler, Director, Alden

www.seradata.com/conference/

