Space Industry
VOLUME 1 • ISSUE 2

www.spaceindustrybulletin.com

Bulletin
Market analysis and business intelligence for the space community

Space sector deal edges closer
despite Westminster turmoil
he UK space industry will
have heaved a collective
sigh of relief as the
crucial Space Sector Deal looks
to have survived a critical
period in Westminster, with the
resignation of space minister
Sam Gyimah followed just a
few weeks later by a vote of no
confidence in Theresa May
which, had she lost, could
ultimately have brought down
the Government.
Hopeful of still have a Space
Sector Deal pushed through,
UKSpace chairman Graham
Peters has already spoken with
incoming space minister Chris
Skidmore, who specifically mentioned the Space Sector Deal in
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the speech he made at the RAL
conference. And perhaps what
will help in pushing through the
Space Sector Deal is that it does
not rely on any new money coming through.
“Rather it is about alignment
of existing funding and tapping
into the Industrial Strategy Challenge Fund in order to carry out
new activities,” said Mr Peters.
Getting the Space Sector Deal
progressed will be very dependent on a successful ISCF Wave
3, focusing on the ‘space data
revolution’ (SDR).
In preparation for a meeting
with Mr Skidmore – hopefully
as scheduled in January – Mr
Peters said that the team had
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been asked for clarifications
around some of the ideas for
the Sector Deal, and that he
was looking forward to
showcasing what a National
Space Programme could
achieve. “We are focusing on
what the annouceables will be
when we get the Deal over the
line,” he concluded.
l Full report page 4

UK Space Agency lays out its
vision, mission and actions
ecember has seen the
publication by the UK
Space Agency of its corporate plan for 2019, laying out
its vision for what it wants to be,
its mission for to achieve those
ambitions, and its priority actions
to deliver the mission goals.
The Agency’s mission focuses
on the economy, society and security, science and collaboration.
With regard to economy, the
Agency is looking to embed
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£92m GNSS study
after Galileo lockout
T

he Government has
committed £92m to an
18 month programme to
design a UK Global Navigation
Satellite System, following news
that Britain will be locked out of
Galileo following Brexit –
despite having invested some
£1.2bn in the project. And it is
unclear whether the UK will get
that money back.
The UK Space Agency is
leading the work to explore
options to build the UK’s own
GNSS system, with the full
support of the Ministry of
Defence. Any British system will
provide both open and
encrypted signals, giving it the
same range of commercial and
security applications as GPS
and Galileo.
British Armed Forces were
due to have access to Galileo’s
encrypted system when it is
fully operational in 2026.
However the National Cyber
Security Centre and Ministry of
Defence have concluded it
would not be in the UK’s
security interests to use the
system’s secure elements if it

had not been fully involved in
their development. Prime
minister Theresa May said:
“Given the Commission’s
decision to bar the UK from
being fully involved in
developing all aspects of Galileo
it is only right that we find
alternatives.
“I cannot let our armed
services depend on a system we
cannot be sure of. That would
not be in our national interest.
And as a global player with
world-class engineers and
steadfast allies around the
world we are not short of
options.” When commissioning
options Mrs May set out that

Instrument
records the
he NASA InSight lander,
which is supported by
the UK Space Agency,
has recorded a haunting, low
rumble caused by vibrations
from the wind.
These vibrations were
detected by an ultra-sensitive
seismometer, developed in
the UK, and an air pressure
sensor sitting on the lander’s
deck. Science minister Chris
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the British 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.
Recent estimates indicate
that over 11% of the UK’s GDP is
directly supported by satellite
navigation systems and the
Blackett review estimated that a
failure of service could cost the
UK economy £1 billion a day.
Resilient and secure position,
navigation and timing services
are increasingly essential for
defence, critical national
infrastructure and emergency
response.

Commentators question microlauncher future
ccess to space was in the
spotlight at an ESAhosted workshop in Paris
on Europe’s emerging
microlaunch services market,
after which five companies –
PLD Space, Deimos, Avio,
ArianeGroup and MT Aerospace
– each shared the findings of
their ESA-funded feasibility
studies.
But commentators are
questioning whether there is an
economically viable and
commercially self-sustaining
business model for the
numerous companies looking to
enter the sector.
One noted: “It’s going to be a
difficult challenge. Rocket Lab
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has already been to orbit twice
with its Electron rocket and is
going to do regular commercial
launches starting in a few weeks.
And there are many more small
launch companies possibly
reaching flight as soon as next
year such as Virgin Orbit, Vector,
Firefly, Relativity, etc.
“Then there are the Chinese
companies with weirdly similar

names like Landspace,
Linkspace, Onespace, iSpace
and Expace.
“There is going to be a
shakeout in the small launch
business soon and there will
only be a few survivors.”
A further commentator
questioned whether developing
a small rocket dedicated to
small satellites makes any
economic sense without a
guaranteed anchor customer,
preferably a government.
However, market research
organisation Frost & Sullivan
expects launch demand to
increase to 11,740 smallsatellites by 2030 with revenues
reaching $70.10 billion.

Commercial players, it says, will
offer and enable real-time
imagery, digital transformation,
and seamless global
connectivity.
“Small-satellites are the
focus of changing space
industry dynamics with current
rideshare capacity insufficient to
meet future small-satellite
launch demand,” said Vivek
Suresh Prasad, space industry
principal at Frost & Sullivan.
“Existing players such as Airbus,
Eutelsat and Thales Alenia are
investing in small-satellite
businesses to develop their
systems and infrastructure and
harness lucrative, future, lowcost small-satellite services.”
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developed in the UK
first Martian sounds
Skidmore said: “Less than two
weeks into the InSight
Mission, UK science is already
uncovering incredible things
about Mars.
“The mission is an
example of our successful
space sector making a
difference to international
science. Through the
Government’s Industrial
Strategy, we are driving the

biggest increase in public
investment in research and
development in UK history.”
InSight, which landed on
26 November 2018, will study
the inside of Mars to learn how
planets, moons and
meteorites with rocky
surfaces, including the Earth
and its Moon, formed. It will be
followed in 2020 by the British
built Mars 2020 rover.

Artist's impression of InSight. Credit: NASA

Drone standards will
be key for the industry
he first ever worldwide
Standards for the drone
industry are being
released by the International
Standards Organisation (ISO).
The long awaited Standards
have been developed after
several years of global
collaboration between standards
institutions from across the
world and are expected to
trigger rapid acceleration of
growth within the drone industry
as organisations throughout the
world are galvanised to adopt
drone technology against a new
background of reassurance on
safety and security.
The new Standards will play
an essential role in guiding how
drones are used safely and
effectively in a framework of
regulatory compliance.
The ISO Draft International
Standards for Drone Operations
have been formally released for
public consultation, with drone
professionals, academics,
businesses and the general
public being invited to submit
comments by 21 Jan 2019 with
final adoption of these
Standards expected in the US,
UK and worldwide in 2019. The
announcement by ISO is the first
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important step in the
standardisation of the global
drone industry, encompassing
applications for all
environments, including space.
Robert Garbett, Convenor of
the ISO Working Group
responsible for global drone
operational Standards and
chairman of the BSI Committee
for UK Drone Standards, said:
“I am delighted that we have
now reached the point where the
first ever Standards for the
global drone industry are ready
for public consultation after
three years of hard work and
international cooperation
between ISO, BSI and Standard’s
bodies across the world.
“These Standards will
undoubtedly lead to a new
confidence in safety, security
and compliance within this
dynamic industry, resulting in a
massive expansion in the
availability and use of drone
technology in the years to come.
“I would encourage all those
with an interest in drones to
engage with the consultation
process so that no stone has
been left unturned in our quest
for the creation and adoption of
best-practice drone Standards.”

Competition Appeal Tribunal rules in favour
of Ofcom’s EAN authorisation decision
he Competition Appeal
Tribunal (CAT) in London
has handed down its
judgment dealing with ViaSat’s
challenge to Ofcom’s January
2018 authorisation of Inmarsat’s
UK complementary ground
component (CGC) forming part
of Inmarsat’s European Aviation
Network (EAN).
The Tribunal found in favour
of Ofcom and Inmarsat and
determined that all of ViaSat’s
arguments failed. On that basis,
the Tribunal dismissed ViaSat’s
case. The CGC authorisation
granted by Ofcom to Inmarsat
for the EAN system remains in
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full force and effect. Rupert
Pearce, CEO of Inmarsat,
commented: “We welcome
today’s decision and look
forward to the European Aviation
Network delivering a world-class
WiFi experience to airline
passengers in the UK and
throughout Europe.
“Today’s judgement clearly
highlights the diligent work
undertaken by Ofcom in the
process by which they awarded
the CGC authorisation to
Inmarsat. EAN represents an
outstanding technological
innovation, which has taken
years of hard work and

commitment to deliver and I am
delighted to say it will very
shortly be available to
passengers across Europe.”
Inmarsat was awarded the

S-Band frequencies enabling the
roll-out of the EAN system
through the first (and so far the
only) pan-European spectrum
award procedure.
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Space sector deal edges closer
despite Westminster turmoil
T

he UK space industry will
have heaved a collective
sigh of relief as the crucial
Space Sector Deal looks to have
survived a critical period of
political turmoil in Westminster,
with the resignation of space
minister Sam Gyimah followed
just a few weeks later by a vote
of no conﬁdence in Theresa May
which, had she lost, could
ultimately have brought down
the Government.
Following an initial meeting
on 23 October, UKSpace
chairman Graham Peters had
been scheduled to meet again
with Mr Gyimah in early January,
hoping for various commitments
to the UK space sector and
anticipating the announcement
by Government of the Space
Sector deal later in the month.
Speaking at the Space
Exports Forum on 15 November,
Mr Peters had noted that the
announcement of a deal was by
no means guaranteed, especially
if there were senior changes in
Government. Mr Gyimah
resigned from his position as
Minister of State for Universities
and Science – with
responsibilities for space,
among others – just two weeks
later.
But Mr Peters has already
spoken with incoming minister
Chris Skidmore, joining him for a
tour of the RAL space building in
Harwell, and he is expecting the
dialogue to continue. And
following the announcement of
the Aerospace Sector Deal, Mr
Peters said he was still hopeful
of the Space Sector Deal being
pushed through, as it was
speciﬁcally mentioned by Mr
Skidmore in the speech he made

£75 BILLION IN NEW MARKET OPPORTUNITIES FOR BUSINESS

1. Earth information services: a £20bn forecast market, delivering real-time global awareness,
navigation, analytics and security for the advanced data economy

2. Connectivity services: a £40bn forecast market, delivering broadband and 5G for everyone – at
home and on the move, on the road, in the air or at sea, anywhere around the globe
3. In-space robotics: a nascent market potentially transforming the way we use and explore space,
including all-new applications for science, enterprise and consumers
4. Low cost access to space: maximising the value of the UK’s spaceports and launch from the UK,
a £10bn forecast market, making the UK a home for low-cost launch services and developing
platform technologies to promote even lower cost access to space

at the RAL conference. And
perhaps what will help in
pushing through the Space
Sector Deal is that it does not
rely on any new money coming
through.
“Rather it is about alignment
of existing funding and tapping
into the Industrial Strategy
Challenge Fund in order to carry
out new activities,” said Mr
Peters.
The Space Sector Deal will
build on the Space Growth
Partnership, and will put in place
a properly funded and resourced
management team. In
preparation, the group pushing
the deal forward – with
members from UKSpace,
Innovate, the UK Space Agency,
the Department for International
Trade, the Satellite Applications
Catapult and from academia –
has been looking for
commitments from both
Government and industry on a
number of elements.
These include a National
Space Programme to support
R&D, coordinated actions
around STEM, a priority focus on
new ideas to enable smart
Government procurement, and

ISCF. Commenting on the
likelihood of the Space Sector
Deal being pushed through, Mr
Peters acknowledged there had
been a lot of turmoil around
Brexit, but added: “The silver
lining is that the space sector
has been elevated in the minds
of ministers because of Galileo,
so that’s been helpful to get
some pressure behind a deal.
“But also if you look at the
response of other nations, there
are efforts to try to replicate
some of our activities in the UK,
improving their regulatory
frameworks, offering ﬁnance,
trying to get inward investment
and competing with us in export
markets.”
He noted that the UK space
sector punches above its weight,
but said: “In order to gain
traction, we need our own
domestic national programme
which will help us to export to
the rest of the world.
“We want the Space Sector
Deal and the National Space
Programme because we believe
there are hugh opportunities.”
Getting the Space Sector
Deal progressed will be very
dependent on a successful ISCF
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Wave 3, focusing on the ‘space
data revolution’ (SDR), where
the aim is to maintain and even
accelerate the UK’s preeminence in the area of
geospatial data services,
especially relating to the
emerging opportunities using
satellite data and AI.
“SDR was one of 17
proposals drawn from the
original 200 submissions,” said
Mr Peters. “Some of the winners
in those 17 were included in the
Budget statement, and we are
hopeful SDR will proceed.”
In preparation for a meeting
with Mr Skidmore – hopefully as
scheduled in January – Mr
Peters said that the team had
been asked for clariﬁcations
around some of the ideas for the
Sector Deal, and that he was
looking forward to showcasing
what a National Space
Programme could achieve.
“In addition to articulating
the deal better and providing
these showcase components for
the National Space Programme,
we are focusing on what the
annouceables will be when we
get the Space Sector Deal over
the line,” he concluded.
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Newport, Wales
9-11 July 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

”

UK space economy

UK Space Agency lays out
vision, mission and actions
D

ecember has seen the publication by
the UK Space Agency of its corporate
plan for 2019, laying out its vision for
what it wants to be, its mission to achieve
those ambitions, and its priority actions to
deliver the mission goals.
The Agency aims to put the UK at the
heart of the global new space revolution by
encouraging developments such as:
l Innovative constellations of satellites in
low Earth orbit to deliver telecommunications at a speed and price
similar to ground-based fibre
l Facilitating the private sector to deliver
science and climate change missions.
l Funding industrial capacity to refuel,
rebuild or manufacture satellites in orbit.
The Agency’s mission focuses on the
economy, society and security, science and
collaboration. With regard to economy, th
Agency is looking to embed space as a
fundamental part of the UK’s economy and
society and unlocking new markets and
technologies for the benefit of everyone.
With regard to society and security, the
Agency’s mission is to build a world where
space tackles global challenges and is used
responsibly, safely and securely by all.
The aim of the Government’s Industrial
Strategy is to raise UK productivity and foster
UK growth. A key element of the Strategy is a
challenge to industry to propose sector deals
that will create significant opportunities to
boost productivity and growth.
The Agency will work with industry to
develop a strong sector deal aiming to
capture growth of the commercial space
sector – increasing the UK space sector to
ensure it reaches 10% of the global market by

VISION, MISSION AND PRIORITY ACTIONS FOR 2019
What the Agency
wants to be

What it will deliver
to get there

Vision

Leading the new space age
Mission
Economy

Society &
security

Science

Collaborate

Priority actions in 2019

How it will deliver
Space sector
growth
Satellite
launch
programme

Space
regulation
and
regulatory
reform

2030. Delivering this mission, actions will
focus on local growth and export trade.
To promote local growth, the Agency will
develop and build upon its relationships with
Local Enterprise Partnerships and Devolved
Administrations, helping them to recognise
the potential that the space sector has to
grow local economies and the contribution
that they can make to the national economy.
The Agency will also provide support to
help grow UK exports through enhanced
trade support, relationships and investments,
working in partnerships with other
government departments as well as industry
and academia. It aims to ensure that the UK
remains an attractive location for high quality
foreign investments, increasing our ability to
export in the future.
The priority actions to achieve these goals
are built around space sector growth, with the
Agency continuing to grow the UK space

Space
programmes

International
engagement

Skills and
education

sector which is at the heart of the Industrial
Strategy. The Agency will publish an updated
Civil Space Strategy which will highlight key
opportunities for future sector growth and
areas for priority investment. In conjunction
with the Space Growth Partnership, the
Space Agency will finalise an Industrial
Strategy Sector Deal, ensuring this aligns
with agreed industry and Government plans.
The Agency will also grow the UK space
economy by enabling and encouraging
businesses to build a safe and sustainable
commercial market for small satellite launch
and sub-orbital spaceflight from UK
spaceports.

Security and society
A further mission of the UK Space Agency is
to build a world where space tackles global
challenges and is used responsibly, safely and
securely by all. To deliver this mission, actions

UK SPACE AGENCY BUDGET ALLOCATIONS
Allocation by Expenditure Category

International subscriptions

2017-18 Estimated
Outturn

2018-19 Indicative
Allocation

£m

£m

293.044

252.630

National programme*

96.293

140.407

Operating and other costs

6.356

7.126

Global Challenges Research Fund

29.5

30.00

Total

425.193

431.893

Annually managed expenditure

0.864

0.864

Finance note: * 18-19 indicative allocation includes expected EU Exit associated and Space Launch
Programme budget increases, pending business case approval, within national programmes

6

www.spaceindustrybulletin.com

UK space economy
UK SPACE AGENCY BUDGET ALLOCATIONS
Allocation by Departmental Expenditure Limit
(DEL) & Annually Managed Expenditure (AME)

2017-18 Estimated
Outturn

2018-19 Indicative
Allocation

£m

£m

DEL Resource & Development Allocation - Programme

190.626

262.345

DEL Resource & Development Allocation - Administration

3.796

3.850

DEL Capital Allocation

168.684

133.698

Ring-Fenced Global Challenges Research Fund

30.681

30.000

Total DEL

393.787

429.893

Non Ring-fenced AME

0.864

0.864

in 2018-19 will include stimulating innovation
and growth whilst at the same time making
government more efficient and ‘smarter’. The
Agency will deliver key projects which will
raise awareness in space applications for
society, enabling access to space data and
demonstrating capability.
Further, in cooperation with InnovateUK,
the Agency aims to make a difference to
people’s lives by developing and encouraging
use of satellite applications. This will also
contribute to growth in the satellite
applications sector and the UK economy
overall.
The Agency is committed to working in
partnership with other countries, UK
Government departments, and commercial
operators to protect spacecraft from the
threat of future collisions. It will work to
improve the UK’s ability to predict and
respond to future severe space weather
events. And it will introduce appropriate
regulatory requirements which remain
consistent with enabling growth.
Importantly, with space a part of the UK’s
critical national infrastructure, the Agency will
continue to develop our understanding of
what aspects of the sector are critical, identify
the vulnerabilities and take steps to ensure
the sector is resilient to disruptive challenge.
We will develop an annual space sector
security and resilience plan outlining our
approach.
Delivering on these mission aims will rely
on space regulation and regulatory reform,
and the Agency will execute its existing
regulatory responsibilities efficiently and
effectively and maintain the pace of reform of
the UK’s regulatory regime to deliver safe and
sustainable commercial growth in the space
sector, whilst protecting the space operating
environment and managing Government’s
long-term risks.

Science
The mission with regard to science is to work
with partners to champion undertaking
science and discovery that helps us to
understand our universe and our planet and
which inspires the next generation. The UK is
a world-leader in space science research and

www.spaceindustrybulletin.com

has played a primary role in some of the most
important exploration missions in recent
years. Science is at the heart of the UK’s
space sector and delivers benefits across the
whole of the economy and society.
To deliver this mission the Agency will
work with partners in UK research and
innovation and with international partners to
undertake pioneering programmes which will
provide the UK research community with the
best tools and data to sustain its position in
global space science and exploration.
Priority actions are in education, where the
Agency will work with education partners to
use space as an inspiring context for teaching
and learning for pupils of all ages and across
a range of subjects. The Agency will work with
partners to encourage the uptake of degrees
in science, technology, engineering and
mathematics subjects not only for the benefit
of the space sector but also for the wider UK
economy.
Further, the Agency will oversee the
performance, funding and risk management
in delivering the Agency’s national and
international
programmes
to
derive
maximum benefit. And it will manage and
monitor delivery of the UK Government’s
strategic (civil) programmes in space science,
exploration, technology, research and
development and innovation.

Collaborate
The final stated mission of the UK Space
Agency is to place the UK at the forefront of
international collaboration, as a global leader
with a compelling vision of our shared future
in space. To deliver this mission, actions in
2019 will include continued exploitation of
ESA
membership,
the
International
Partnership Programme and European Union
Space Programmes.
The Agency will maximise the benefit the
UK receives from our existing investment in
ESA programmes delivering benefits through
scientific and technological collaboration in
space science, exploration, earth observation,
space weather, telecommunications and
other technology programmes. The Agency
will prepare plans so that the UK gains
maximum benefit from participation in the

next ESA Ministerial Council in 2019. Further,
the Agency will continue to lead in making use
of UK expertise in space data applications and
satellite technology to help with key
challenges faced by emerging and developing
economies around the world where space
provides the best possible solution. The
programme will show that space solutions
can be a cost-effective way of delivering
towards the United Nations Sustainable
Development Goals.
Looking at European Union Space
Programmes, the Agency will lead
Government activities to establish UK
priorities for space and support the UK
Government’s negotiations with the European
Union, with the aim of maintaining the UK’s
full participation in European Union space
programmes. If agreement is not reached, we
will consider alternatives to the EU space
programmes,
including,
for
Galileo,
developing a sovereign global navigation
satellite system. The Government is investing
£92 million in an Engineering Design and
Development Programme for this.
The priority action to deliver on the aims
of collaboration is to strengthen existing
international partnerships and create new
relationships with nations strategically
aligned to government priorities, based on our
mutual interests in science and technology,
security and economic growth.
To assess how it is doing on its missions
and priority actions, the Agency has defined a
series of success measures, and will report
monthly on its performance to its Executive
Board, quarterly to its Steering Board, and at
quarterly meetings with its BEIS sponsor
team. And the Agency’s performance is
reported annually in its annual report and
accounts.
KPIs will measure performance against
the priority actions, and the Agency will also
track underpinning Performance Indicators
(PIs) through a strong system of governance
and accountability to ensure effective and
efficient delivery.
l Extracted from the UK Space
Agency’s Corporate Plan, published
December 2018
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UK space exports

Value in focus on emerging
economies for space export
T
I

he rapidly growing economies in South
East Asia could provide significant
opportunities for exports for UK space
sector businesses. The Space Growth
Partnership Trade and Exports Forum has
begun to put together a case for the region,
progressing the analysis and developing
some specific recommendations around the
Space Sector Deal.
Jaime Reed, director of consulting
services at CGI has been key in putting a lot
of the analysis together, with much work over
the last year focusing on identifying which
countries could be suited for export
campaigns
supported
by
the
UK
Government. “The campaigns around India,
China and the US have all been very well
received, and the feedback has been good,”
he said. “But we can’t focus solely on those
markets; there are 192 other countries out
there. The challenge is to find countries you
can viably target with the limited resources
available.”
In terms of developed countries, this is
quite straightforward, with the likes of
Australia and Canada being interesting
targets for future free trade agreements and
defence/security relationships. “These are
going to be priority countries for the future in
terms of trade policy,” commented Mr Reed.
But perhaps more interesting are the
emerging markets where there is high growth
combined with a number of space
opportunities. “We’ve looked at the likes of
South America, South East Asia and Africa as
candidates, as well as the Middle East,” he
said. “We’re focusing on South East Asia as a
region which combines a high interest in
space technology applications with rapid

CASE STUDY FOR SOUTH EAST ASIA EXPORTS POTENTIAL: INDONESIA
ndonesia is the largest economy in
South East Asia, with some 250 million
people, putting it on a par with the US or
Europe and making it the fourth most
populous country in the world. It already
has a significant interest in satellites, and
has bought three geostationary satellites in
the last three years. Satellites really make
a difference in Indonesia. And UK
companies are already active in the
country.
Further, the country is politically stable
now, and the UK is already a big investor in
the country, with established trade links.
From a space exports perspective,
Indonesia has its own space agency, a
research programme, and a budget of
some £40m per year to spend on space
applications (although of course not all of

economic growth. Also, the UK is exploring
joining the Trans-Pacific Partnership. So in
economic terms and geo-political terms,
these South East Asian countries look very
interesting for us.”

Key focus areas
Segmenting the space market, key focus
areas for exporters are the satellite
communications operators, the satellite
manufacturers and the teleport operators,
and Mr Reed is looking closely at the
commercial opportunities. “We’ve tended to
filter out government operated satcom, Earth
observation and GNSS because, while UK
companies might be able to sell to

SPECIFIC FEATURES OF SOUTH EAST ASIA

Strengths (for UK space exporters)

l Diverse and complex geography makes deploying terrestrial communications
difficult, making the region a strong market for geostationary satellites and
accompanying equipment and systems
l Climatic and environmental challenges make EO an and attractive solution
l Modest level of indigenous technology development makes imported solutions
attractive, plus there is a strong desire for local solutions with R&D collaborations

Weaknesses (for UK space exporters)
l
l
l
l
l
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Distance and cost of travel/logistics
Complexity of bureaucracy and industrial/political environment
Lack of transparency
Comparative level of UK influence
Not suited to ‘quick wins’ – may take years to build relationships

that will be spent with UK companies).
Indonesia is developing indigenous
microsatellites, and the country is even
trying to develop its own rockets.
Environmentally, it has a lot of natural
resources, which is driving the economy.
But there are challenges: Indonesia
comprises more than 17,000 islands and
some 300 different native languages are
spoken. So it is not the easiest place in
which to do business.
However, Indonesia announced this
year that it wants to procure through a
private/public partnership an HTS satellite
and satellite system. The government is
actively engaged in space and understands
the benefits of space. So it’s a good place
to get these applications going and to make
a difference to people’s lives.

governments around the world, it’s very
difficult. So we’re focusing on commercial
opportunities instead and looking at where
there could be large numbers of potential
customers. And South East Asia has exactly
that – it’s an interesting region for satellite
activities.”
Generally these are low income to upper
low income economies, but they are growing
rapidly, often fuelled by the exploitation of
plentiful natural resources. “The diverse and
complex geography tends to make deploying
a terrestrial communications system difficult,
so it’s a strong potential market for
geostationary telecommunications satellites
and accompanying equipment and systems,”
said Mr Reed. “It’s a good place to sell satellite
terminals for example.
“It’s also a really good region for the Earth
observation market, with the diverse
geography making for lots of environmental
challenges and climatic changes.
“Crucially there is only a modest level of
indigenous technology. There are no satellite
manufacturers in the region, which means
they are keen to import equipment. But at the
same time they want to grow their own
industry, which means that they are open to
R&D collaborations.”
But there are weaknesses, too, in trading
with South East Asia, not least of which is the
distance involved and the associated logistics
cost. Also, these tend to be complex and
bureaucratic countries, and the industrial
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SIMPLISTIC MARKET SEGMENTATION
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politics are complicated. “You might need to
work with national champions who have
strong political links,” said Mr Reed.
Added to that, there is a lack of
transparency in some of these countries, and
the UK is not hugely influential in the area. And
the region is not suitable for ‘quick wins’. “You
can build a business there, but you need to
build up relationships over a long period,
which does make it quite challenging.”

Exports from China
A potential threat is China, where, across the
broader spread of industries, some 48% of its
exports go to Asia. At the moment its space
industry is largely inwardly focused, but there
is certainly competition from China already
for satellite procurement. However, Mr Reed
pointed out that the UK has more advanced
satellite technology which is free of the
concerns we sometimes see around Chinese
technology.
And he added: “ The UK has a much more
mature applications market (both satellite
communications and Earth observation) and
this has been the UK strategy for several
years. We expect that UK companies will
therefore have a head start in terms of
complete solutions.”
Looking at the Indonesia case study, it is
clear that the emerging South East Asian
economies tick a lot of boxes for UK space
sector exports. Work is being done to look at
the evidence base for potential trade and to
quantify the opportunity for the UK.
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Key areas of focus for UK exports include satellite communications
operators, satellite manufacturers and teleport operators

RESEARCH CONSORTIUM FOR AUSTRALIA

Goonhilly partners with Airbus
in SmartSat CRC to drive
Australia’s space sector
atellite communications innovator
and space gateway Goonhilly Earth
Station has joined the consortium
backing the SmartSat CRC (co-operative
research centre), a proposed space
research initiative which plans to drive the
Australian space industry through satellite
technologies and analytics.
Led by the University of South Australia
(UniSA), Airbus Defence and Space and
Australian defence sector engineering
specialist Nova Systems, in partnership
with the South Australian Space Industry
Centre, the proposed plan for the
establishment of the SmartSat CRC was
developed starting early in 2018 and has
been submitted to the Australian
government for ratification.
The first stage of the application
process with the Federal Government has
been successfully completed and the
consortium is now preparing the final stage
application, and working on next steps
outlining the organisation’s parameters
and discussing funding.

S

The SmartSat CRC consortium aims to
enhance connectivity, navigation and
monitoring capability for the benefit of
Australia, helping to maximise its resources
by solving major satellite system and
advanced communications challenges. The
goal is to catapult Australia’s space
industry into a leadership position in
several areas including intelligent satellite
systems, advanced communications, and
earth observation driven data analytics.
The research consortium aims to codevelop intellectual property and specialist
industry expertise that will spawn new
businesses, create economic value and
generate new high-tech jobs in Australia.
Other economic benefits include applying
advanced space technologies and space
related data to diverse areas of society and
the economy.
The 67-member SmartSat CRC
consortium also includes blue-chip
industry leaders Harris Corporation, Thales
Australia, BAE Systems, Dassault Systems
and other space engineering companies.
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Global market update

A challenging global economic
environment, but not a crisis
018 has seen the pace of growth
slowing across the globe, with the
economies that depend on trade being
hit the hardest. And future growth is being
threatened by an escalating trade war
between the US and China, and potentially
between the US and the EU.
The US itself has bucked the trend, but
economists believe its 10 years of growth
could be near an end. Most agree that the
economy is late cycle, and another few
months of growth would see it become the
longest period of continuous growth in the
164 years for which there are ﬁgures. Through
2018 the US economy has continued to grow
while others have faltered, partly because
trade is not as big a part of its economy as for
other nations, and partly due to ﬁscal policy
and tax cuts.
Indeed, the ﬁscal stimulus proved to be
well timed to pick up the economy just as
trade was slowing. “Fiscal policy has boosted
growth, and will continue to provide a bit of
stimulus through 2019,” said Keith Wade,
group chief economist at Schroders. “But in
2020 there is a hole in ﬁscal policy as the tax

2

UK ECONOMIC SCENARIOS FOLLOWING BREXIT

Source: ONS, PwC

package will have ended. And the recent midterm elections mean it will be much harder
for president Trump to get more tax cuts
through Congress.”
Turning to China, and even accepting that
ofﬁcial GDP ﬁgures can be a work of ﬁction,
there is no doubt that there has been a

STERLING FORECASTS: MORE DOWNSIDE RISK FOLLOWING BREXIT
Number of respondents*

signiﬁcant slow down through 2018. “You can
tell a lot about the Chinese economy by what
the authorities are doing to keep growth
going,” said Mr Wade. “They have started
cutting interest rates, and recently
announced cuts in income tax, which is
something that had not been talked about
before. That tells you they are worried about
the economy.”
The trade war with the US is also likely to
hit China hard, given that US exports to China
account for 8% of US GDP, while the ﬂow of
goods in the opposite direction accounts of
around 19% of Chinese GDP. “China is
running out of goods to put tariffs on,” said Mr
Wade. “That could see China instead taking
direct action of US companies operating
inside China, making it very difﬁcult for those
companies to operate.”

Can Europe benefit?

USD/GDP exchange rate
No-deal/cliff-edge Brexit

Withdrawal agreement and transition period

* Forecast respondents include: Bank of America Merrill Lynch, Experian Economics, EY ITEM
Club, Economic Perspectives, HSBC, Société Générale, Commerzbank, Jefferies, IHS Markit,
Pantheon Macro, Redburn, Goldman Sachs, Schroders
Source: Schroders
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Historically, trade wars between China and
the US have been to the beneﬁt of other
nations, with China turning to the likes of
Europe and Japan as alternative suppliers of
goods that had become too expensive to
import from the US. But it is important to
note that the European economy has not
performed well through 2018 and faces some
signiﬁcant challenges going forward.
“In Italy, the new populist government
could undermine public debt sustainability,”
said Mr Wade. “The political risk has pushed
up interest rates, and this is a concern – not
necessarily the equivalent of the Greek crisis,
but the same dynamics are beginning to play
out. The EU has not put in place the
mechanisms it needs to avoid this crisis.
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Global market update
We will have to wait and see what happens,”
Mr Wade noted that Europe is much more
worried about Italy than it is about the UK,
despite the Brexit furore.
The UK economy, though, has
undoubtedly seen a slow down, and that has
not been helped by all the uncertainty
surrounding Brexit. The CBI expects output
over the next three months to be ﬂat.
PwC has made a number of projections
for the UK economy through 2019, with its
principal scenario assuming a smooth Brexit.
PwC chief economist John Hawksworth
noted that if we get that, the UK could see
modest economic growth next year. “It won’t
be a fantastic pick-up, but we might see
growth of around 1.6% next year.
“In a no deal scenario, with some
mitigating factors, we could go into mild
recession,” he continued. “That means a very
broad range of possibilities. I think we have to
live with the fact that we’re in an uncertain
environment.”
With a smooth Brexit, Mr Hawksworth was
optimistic that inﬂation would continue to
trend down towards target through 2019, and
that earnings growth could exceed 3%. Given
that productivity growth is still low at around
1%, his feeling was that the Bank of England
would begin nudging up interest rates.
And if we don’t get a smooth Brexit?
“Then all bets are off,” said Mr Hawksworth.
“We might see ﬁscal policy relaxed in an
emergency budget, we might see monetary
policy relaxed. The reality is that they would
probably take some emergency measures to
stabilise the economy.”

SERVICES PMI GROWTH SLOWS, MANUFACTURING PMI SEES SHARP DOWNTURN
Above 50 indicates

Source: Markit/CIPS

rising activity levels

Services

Manufacturing

STERLING REGAINS LOST GROUND AGAINST $, STILL WEAK AGAINST €
Source: Bank of England

GLOBAL GROWTH FORECASTS FOR 2019

Impact on business confidence
Highlighting some positive factors for 2019,
Mr Hawksworth noted that jobs growth
remains positive, and that we are seeing
modest income growth, while the Budget
announced income tax cuts and a freeze on
fuel duty. “But conﬁdence will play a big part,
which could be positive or negative
dependent on Brexit.
All of this paints a challenging picture for
2019, but Mr Wade was able to see at least a
little optimism ten years on from the global
ﬁnancial crisis of 2008. “The ﬁnancial crisis
was largely caused because there were huge
imbalances in world economies. The
emerging economies were running a big
surplus, and the developed economies were
running a big overspend. China had a big
surplus, and was funding the US deﬁcit. That
funding process was ﬁne as long as everyone
had conﬁdence in each other’s economy. But
that conﬁdence was shattered by the
ﬁnancial crisis.
“It is these big imbalances that create
conditions for ﬁnancial crisis. The good news
is that the imbalance is much less than it was
10 years ago.” So a challenging economic
environment for 2019, but not a crisis.
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NARROWING GLOBAL IMBALANCES REDUCE RISK OF GLOBAL CRISIS
Source: IMF
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Space tech venture market

Investment remains concentrated
in launchers and constellations
he Seraphim Q3 2018 Space Index
(opposite) shows $3.2 billion global VC
investment in space over the last year,
maintaining the strong momentum we saw in
2017, and highlighting 2018 as a year of small
launch rockets and where investment has
remained concentrated in upstream.
The launch sector continues to receive the
highest investment flow at just over $1 billion,
while data collection platforms (satellite
constellations and drones) follow closely
behind at $868 million. Together, these two
upstream sectors account for close to 60%
of total venture capital investment over the
last 12 months. The downlink sector,
meanwhile continues to receive the lowest
overall investment (3% of total) at $90
million.
There has been significant launch
investment in China, but the country still
needs to demonstrate success in orbital
flight. iSpace China and OneSpace were two
of the largest transactions in launch at $90

T

million and $43.5 million respectively. Both
are Chinese small commercial launchers
founded after the Government opened the
space sector to private investment in 2014.
Both had successful suborbital launches in
September. The big test for China’s emerging
space start-ups will now be orbital spaceflight
after LandSpace, a leading start-up, failed in
its first attempt to put a satellite in orbit.

Aerospace and defence
Two notable transactions led by large
aerospace and defence companies were
Hawkeye 360 and Bridgesat. Hawkeye is a
geospatial analytics start-up launching a
smallsat constellation to collect radio
frequency data for applications such as
maritime awareness. The company raised
$14.9 million in a Series A round led by
Raytheon. Bridgesat is developing a global
network of optical ground stations to enable
faster, secure and reliable big data
transmission at lower cost. The company

raised a $10 million Series A round led by
Boeing Horizon Ventures.
In Europe, the Copernicus Accelerator
bootcamp – part of the Copernicus Start-up
Programme – has been active, and by the end
of this year’s programme will have supported
nearly 150 companies and entrepreneurs.
The Copernicus Start-up Programme is
designed to support earth observation startups from the generation of a business idea to
its full commercialisation. An ambitious Earth
observation satellite programme in its own
right, the Copernicus Programme is the third
largest satellite data provider globally.
Seraphim Capital investment manager
Connor O’Sullivan said: “We believe the
continued presence and support of
organisations like the EC and the European
Space Agency in funding/developing early
(and even later stage) space start-ups is very
important for the future growth of this sector,
and for Europe to remain competitive
globally.”

THE DAWN OF THE ENTREPRENEURIAL SPACE AGE
pace Angels is seeing significant improvements in capital
efficiency from new entrants including Vector Launch. Vector
aims to achieve orbital flight by the end of the year – which
will see it having gone from founding to orbit in less than three years.
Space Angels expects this time-to-market to further accelerate,
with Ursa Major Technologies delivering its first turn-key ‘Hadley’
engine to customer Generation Orbit. This quarter was also
significant for satellites with over $370 million flowing into the
industry driven by growth in Series B rounds led by venture capital
firms, demonstrating their conviction in the tremendous value in
scaling this technology. Additionally, we saw private equity funds
investing in early rounds to finance a small constellation of high-

S

INVESTMENT AMOUNT BY SECTOR

Source: Space Angels

resolution hyperspectral satellites, continuing to illustrate how low
Earth orbit has become the next global platform for entrepreneurial
innovation.

Select portfolio milestones

l NASA announces new $10M partnership with Astrobotic to
increase access to planetary surfaces
l Vector has received a patent for its liquid oxygen-propylene
rocket engine
l Analytical Space’s Radix satellite deployed by NanoRacks from
the International Space Station
l Generation Orbit completes first hot-fire test of its hypersonic
flight test booster using Ursa Major Technologies’ “Hadley”
liquid rocket engine
l Made In Space and Astrobotic’s CubeRover establish
operations in Luxembourg
Reflecting on Q3 2018, we witnessed continued investment in
entrepreneurial space ventures, driven primarily by venture capital
firms investing in Series B rounds of satellite companies, as the
satellite value chain continues to evolve and mature. The investment
landscape is seeing steady global growth, with China expanding its
market share faster than any other country.
The Space Angels team is seeing high-quality investment
opportunities around the globe and across all sectors – particularly
in robotics, secure communications and deeper in the satellite value
chain.
l Extracted from the Space Angels Space Investment
Quarterly, Q3 2018
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Space tech venture market
SERAPHIM SPACE INDEX – OCTOBER 2018

1 October 2017 to 30 September 2018:
Total $3,245m investment
* includes 36 UAV/drone related transactions totalling $388m

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

www.spaceindustrybulletin.com

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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Satellite market analysis

Q3 decline in small satellite
launches doesn’t indicate trend
he downturn in small satellites put into
orbit continued into Q3 with just 12
satellites launched over ﬁve launches,
following the 41 in Q2. This is the lowest
quantity since Q1 2013, which also saw a
dozen launched. Large numbers of satellites
scheduled for launch in Q4 should offset this
downturn before the end of the year.
Reasons for the Q3 decline include launch
delays, such as the RocketLab Electron
postponement, which has meant few small
satellite speciﬁc launches occurred. In
addition, there were no high quantity
launches, such as the 103 satellite PSLV
launch in 2017. In addition, no constellation
operators individually launched high
quantities of satellites.
High quantity launches (six launches with
14+ satellites), including large numbers of
Planet Doves are scheduled for Q4. Whilst
this will roughly double the number of
satellites for 2018, the year will not match
2017’s record of over 300 satellites,
highlighting 2017 as a particularly high
volume year.
Whilst we should be careful not to identify
trends based on so few satellites, the size and
mass of the satellites this quarter show a
divide in small satellite design. Three of the 12
satellites had masses greater than 100kg
(two of which greater than 400kg), but the
remaining nine were CubeSats under 10kg.
No micro-satellites or picosatellites were
launched this quarter.
This brings the total mass launched this
year so far to just below the total reached in

T

NUMBER OF LAUNCHES AND SATELLITES LAUNCHED IN Q3

2017, despite the fewer satellites. This is
mostly due to the high number of Planet and
Spire satellites launched last year skewing
2017 to high volume, low mass satellite
launches.

Q4 picosatellite launches
The Q4 launch of Virginia Space ThinSats, a
set of 12 educational picosatellites, will
greatly increase the number of picosatellites
launched and continue the trend to lower
mass satellites. This is expected to eventually
level out as picosatellites are currently limited

SMALL SATELLITES LAUNCHED, HISTORICAL AND PROJECTION

in their capabilities; presently they are mostly
for educational purposes. The three mini
satellites were launched into Sun
Synchronous Orbit; two on a PSLV and one on
a Long March. A Delta rideshare carried four
CubeSats to a polar orbit and all others went
to the ISS via a Soyuz and a H-2B.
The world of small launch also had a quiet
quarter, with RocketLab’s Electron launch
further delayed due to continued issues with
the motor controller. Meanwhile, private
Chinese
companies
OneSpace
and
LandSpace are racing to be the ﬁrst to orbit.
Virgin Orbit’s LauncherOne and Vector
Space’s Vector-R have not provided ﬁrm
launch dates but are aiming to launch in Q4.
SpaceX’s Falcon Heavy should conduct its
ﬁrst commercial launch, carrying 29 small
satellites.

National strategies
Whilst space used to be the domain of
governments, militaries and large multinationals, increasingly entrepreneurs are
seeing opportunities value chain and create
further growth by entering new markets.
These ventures have been increasingly
backed by private capital, fuelled by the
constellations of space data.
As private investment in the space
industry has increased, governments see the
potential gains of encouraging this
commercial innovation to happen in their own
countries. There are many important aspects
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to consider, but perhaps the three key
components of an overall national space
strategy: policy and regulation; funding; and
launch capability.
Creating regulations that allow space
sector growth. These can target various
sectors from enabling supply to building
demand and streamlining access to space.
The UK’s Space Industry Act 2018 aims to
boost the UK’s presence in the commercial
space sector by facilitating the development
of horizontal and vertical launch capabilities.
It outlines the licences and liability insurances
required to operate launch facilities for sub
orbital and orbital ﬂight. This primary
legislation is to be supplemented with more
speciﬁc statutory instruments in 2019.
In building demand it is important to
balance commercial opportunities with
security. Just as legislation can encourage
development, so it can also hamper it. The
strict US export rules under the International
Trafﬁcking in Arms Regulations (ITAR) mean
the ﬂow of products are stunted by national
security concerns. This grew to affect the
space industry after a failed Chinese launch
of an American satellite in 1996. Since then,
non-US space companies have marketed
their products as ITAR-free and sold to areas
that US companies are not able to.
This has impacted US companies, and in
October this year the regulations were
clariﬁed, removing satellite and spacecraft
thrusters from ITAR. Whilst the regulations
are controversial, the economic impairment
is generally having cash availability.

Space sector funding
The space industry has previously been the
domain of large companies funded by
government agency contracts, often linked
to military capabilities. In the ‘NewSpace’
industry, enterprises are commonly funded
by venture capital, and so in the last few years
governments have set up VC-style funds to
develop local companies.
Earlier this year the Japanese government
announced a ¥100bn (£680m) fund over ﬁve
years speciﬁcally for start-ups. Companies
with a promising idea will be given up to ¥10m
(£68k) to develop it, after which they will have
access to the full fund if the development is
successful.
In the UK the £70m Seraphim Space
Fund, managed by Seraphim Capital, was
launched in 2017. It is an Enterprise Capital
Fund, combining public and industry money
with technical support by ESA, the British
Business bank and the Satellite Applications
Catapult. In addition to this, Enterprise
Investment Schemes (EIS) incentivise private
investment in riskier ventures by offering
various tax reliefs to investors.
In September this year, France’s CNES set
up a similar €80-100m venture fund named
‘CosmiCapital’ that focuses speciﬁcally on
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space and space applications. It is funded by
CNES and industry and managed by venture
capital ﬁrm CapDecisif, aiming to help 4-5
start-ups each year. It will begin investing in
early 2019.
In Luxembourg a €200m fund was set up
speciﬁcally for space mining companies.
Furthermore, a €100m fund was created for
more general space technology companies.
Launched in September 2018 concurrently
with their ‘commercially oriented’ space
agency, the fund is managed by the stateowned bank Société Nationale de Crédit et
d’Investissement. Luxembourg has had some
success with this approach: currently it is
home to ofﬁces of at least 20 space
companies, including current and future
constellations such as Spire, Kleos Space, OQ
Technology, and Aistech Space.
Growth of private equity funds and
mechanisms to scale these initial
investments, including IPOs and other exit
strategies for initial investors, is key for the
future success of the sector.

Launch capability
Beyond favourable regulations and ﬁnancial
incentives, it can help to have a speciﬁc value
proposition, especially if resources are
limited. Many countries have been attracted
to the idea of having a launch capability. A
launch vehicle and spaceport are the gateway
to space and is crucial for a nation’s
autonomy.
The growth in small satellites and
constellations has created a new market for
small launchers, able to launch frequently
and into speciﬁc orbits. Small launchers
provide a cheaper alternative to large national
launch programmes and can be funded for
less than $100m.
In the UK, horizontal and vertical launch
facilities are being developed; Sutherland
Spaceport recently received £3m to start

putting concrete in the ground, aiming for
launches in the early 2020s. At the other end
of the country Virgin Orbit has signed a
memorandum of understanding with
Spaceport Cornwall to launch from the
peninsula. Obstacles remain, including more
detailed regulatory and insurance frameworks that allow these lower cost launchers
to operate smoothly. The UK has several
domestic vertical launchers in development,
including Skyrora and Orbex, and Orbital
Access and Reaction Engines are developing
technologies required for spaceplanes.
There is a limit to the number of small
launchers that will be commercially viable;
not all will succeed. Furthermore, it may not
be essential for a country to have launch
capabilities. Whilst it grants access to the
short list of countries that can launch into
orbit, the global launch industry is about 10%
of the wider space industry.
For countries such as the UK, a launch
capability feeds into the wider ecosystem of
satellite manufacturers, operators and
downstream applications, but a customer is
unlikely to prioritise launch location over
price, regulatory ease and responsiveness. As
spaceports pop up across the globe,
regulation is likely to be the limiting factor,
enabling companies to launch easily, or if not,
enabling them to move to another country
that can.
There is no single solution or ideal space
ecosystem, with countries limited by
geography, funding or expertise, but creating
a diverse space market that can foster
innovation from academia to operation is
essential for the long-term development of a
national space industry, and governmental
strategies are essential to this.
l Extracted from the Satellite
Application Catapult’s Q3 2018 Small
Satellite Market Intelligence report
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3,300 satellites to be built over
next decade in $284bn market
ccording to the 21st edition of its
report “Satellites to be Built and
Launched over the Next 10 Years”,
Euroconsult anticipates that 330 satellites
with a mass over 50kg will be launched on
average each year by 2027 for government
agencies and commercial organisations
worldwide. This is a threefold increase over
the past decade as the satellite market
experiences a paradigm shift with the rise of
small satellites and large constellations.
“The satellite sector is undergoing a
massive transformation as more commercial
and governmental entities take advantage of
constellations to introduce new satellite
services on Earth,” said Rachel Villain,
principal advisor at Euroconsult and editor of
the report. “We anticipate that over 40
constellations of various sizes and
capabilities will launch about 2,300 satellites
into low or medium Earth orbits for services
as diverse as communications, navigation,
Earth observation, meteorology and data
collection from Earth sensors.”
The 3,300 satellites over 50kg to be
launched over 2018–2027 should represent
a market of $284 billion for the space
industry in terms of building and launching,
up 25% over that of the past decade. At the
same time, a price decrease is visible in the
satellite industry, driven by the commercial
constellations of smallsats introducing new
production and operation concepts including
economies of scale, softwarisation, and
vertical integration up to data analytics.
Governments will remain the largest
customer of the satellite and launch
industries with 1,300+ satellites to be
launched over the next 10 years for about 70
countries, for a market value of over $200
billion. Governments dominate the space
industry as established space countries
replace and expand their in-orbit satellite
systems, and more countries acquire their
first operational satellite systems, usually for
communications, Earth observation and
imagery intelligence.
Some 85% of the government market will
remain concentrated in the 10 countries with
an established space industry (the US,
Russia, China, Japan, India and the top five
European countries). The other 60 countries
invest in satellite systems to develop
domestic space capabilities, or to acquire
their first systems (usually for communications, Earth observation and imagery
intelligence) in order to be more responsive

A
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to social and economic development. In the
commercial space sector, Euroconsult
believes about 50 companies will launch
2,000 satellites, of which 1,700 units will be
for 22 commercial constellations (of which
one single constellation accounts for 70%).
Commercial
space
still
means
communications and broadcasting satellites
in geostationary orbit; these satellites
represent almost 50% of the $70 billion of
commercial revenues expected over the
decade. The two other large commercial
markets are for non-geostationary orbit
satellite constellations for communications
(25% of revenues) and Earth observation
(11% of revenues). New commercial markets
are emerging for in-orbit services such as life
extension, and for in-orbit tourism (mostly
lunar).

Earth observation data market
Euroconsult also anticipates that the
commercial Earth observation (EO) data
market could reach $2.4 billion in 2027, driven
by a mixture of defence and new commercial
markets and supported by the arrival of new
constellation operators. The EO market for
value-added services (VAS) should reach
over $5.7 billion by 2027; potential new
service areas with entrants focusing on
developing constellations to support highfrequency change detection could even see
the VAS market reaching $9 billion in our
upside scenarios.
Euroconsult has identified approximately
15 companies that have announced

2022

2024

2026

intentions to develop low-cost constellations
based on smallsat technologies. This has
been aided by the advancement in several
areas such as miniaturisation of components,
enabling the development of more capable
satellites at a lower mass. The company
anticipates the launch of nearly 1,500
smallsats (most of them below 50kg) to
serve EO applications and see the years
2020-2022 as a major transition period.
While new constellations being put forward
are predominantly optical, SAR solutions and
even hyperspectral or video are also now
emerging.

Efficient data collection
The advent of new cost-efficient solutions
collecting data at a higher frequency rate
should transform services generation and
delivery. Optimised analytics and increasing
use of artificial intelligence, being pushed by
both start-ups and established players,
should contribute to an increase in the value
proposition, and to the enlargement of use
cases for satellite-based data.
“Under this approach, location-based
services (LBS) and finance are relatively new
markets with a large potential – the two
combined could represent a revenue
opportunity of more than $2 billion in 2027,”
said Pacôme Révillon, CEO of Euroconsult.
“LBS markets are built around the monitoring
of specific point targets; the finance sector is
similar in the change detection analytics
being built, but with a clear focus on financial
institution end-users.”
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Four key disruptions are
driving the space industry
W
2
3
1
4

ith the space sector growing
rapidly, Frost & Sullivan has
identified four disruptions that are
driving the industry forward. These are: mega
constellations for affordable services; a
paradigm shift in satellite manufacturing
philosophy; low cost satellite operations; and
on demand and affordable access to space.
Historically, the space industry had been
dominated by government agencies and
incumbent players. However, in the past
decade, the industry has witnessed multiple
new innovations and low-cost solutions from
new commercial players, revising the
conventional philosophies of space systems,
missions, and services.
New entrants are using commercial-offthe-shelf, low-cost systems to develop their
satellites, with a mission life ranging from
three to five years. These satellites are
expected to be launched in large constellations, in low-earth orbit, to offer global and
affordable services to downstream customers.
Downstream digital transformation,
increased usage of IoT systems, system
upgrades by large enterprises, globalisation
of small and medium enterprises, and remote
location connectivity are driving the evolution
of low-cost, satellite-based service installations. Following this trend, multiple
incumbent players have initiated investment
in either new entrants or in the development
of their own constellation.
More than 30 satellite operators, with
constellation sizes of 20 to 4,425, will offer
affordable downstream services, both
complementary and competitive to existing
services in the next three to five years. This
will result in lowering global satellite-based
service prices and enabling new customer
groups to incorporate satellite-based
services for their business intelligence and
operations.

Satellite manufacturing
Frost & Sullivan forecasts the launch demand
of 11,740 small-satellites from 2018-2030.
The lifespan of these satellites varies from
three to five years. This will generate high
manufacturing demand for new installations
and replacement missions. High-volume,
small-satellite launch demand with a shorter
lead time requires an increase in the
manufacturing capacity for small-satellites.
The
conventional
manufacturing
philosophy of “one satellite at a time” is
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MEGA
CONSTELLATIONS
FOR AFFORDABLE
SERVICES

PARADIGM SHIFT
IN THE SATELLITE
MANUFACTURING
PHILOSOPHY

insufficient for meeting the increasing
demand. Multiple existing and new players
are accordingly evolving their systems and
infrastructure to capitalise on the existing
and upcoming satellite manufacturing
demand. So far, only 10% of all satellite
manufacturers have invested in serial
production technologies for the low-lead time
realisation of satellites and their systems.
The space manufacturing ecosystem is
poised to witness increased levels of industry
consolidation through mergers, acquisitions
and
partnerships.
Companies
with
standardised, advanced, and integrated
solutions,
accommodating
satellite
constellation requirements, will lead the
small-satellite manufacturing market.

Low cost satellite operations
The core value propositions of the mega
constellation operators are near-real-time
imagery intelligence and seamless global
connectivity, using a large number of
satellites in low-earth orbit.
To achieve real-time imagery intelligence,
satellites need to seamlessly and
continuously transmit data to the Earth
stations. This is mainly because of near-realtime data downloads and post-processing,
and on-board storage limitations. For global
connectivity, satellites need to have
continuous connectivity with ground
gateways. This can be achieved with global
ground station networks or inter-satellite
connectivity.
Current ground station services are not
suitable for mega constellation low-cost
business model adoption; hence, increased
investment has been focused on supporting
ground
segment
development
and
innovation. While incumbent players are
expanding their infrastructure with the
inclusion of a low-cost business model to
offer affordable low-cost solutions, new
entrants are developing innovative solutions

LOW-COST
SATELLITE
OPERATIONS

ON-DEMAND AND
AFFORDABLE
ACCESS TO SPACE

by integrating existing ground station idle
time and installing space-based relay
stations.

On demand, affordable access
The space industry is growing to deliver new
capabilities to meet evolving requirements.
2018 witnessed the launch of both the largest
and the smallest satellite launch vehicles in
terms of payload capacity.
A total of 11,740 small-satellites are
expected to be launched by 2030.
Approximately 90% of the total launch
demand will be generated by commercial
operators, primarily mega constellation
operators, for new installations and
replacement missions. Satellite operators are
seeking services with minimum wait periods
or on-demand launch capabilities to reduce
long satellite launch wait periods.
Existing rideshare capacity is insufficient
for meeting the launch demand and
requirements of all the small-satellite
operators. More than 40 new launch vehicles,
including variants, are under development
and plan to offer dedicated and on-demand
launch services to small-satellite operators.
Dedicated launch services will achieve a
market share of more than 50% for smallsatellite launches by 2022.
Multiple spaceport-based business
models have evolved, complementing new
development within the launch vehicle
segment and upcoming demand for
affordable and easy access to space.
l Frost & Sullivan forecasts that small
satellites in the mass segments 0-15kg and
150-500kg will cumulatively account for
73.8% of the small-satellite launch demand,
in the high scenario, over 2018–2030. The
total payload mass to be launched for the
high scenario is 2,758 tonnes. The projected
revenue, based on projected small-satellite
launch demand is $69.04 billion.
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Future missions
ESA MISSIONS IN DEVELOPMENT
SENTINEL-4
Scheduled launch date: 2019
Sentinel-4 is dedicated to air quality monitoring. The Sentinel-4 UVN instrument is a spectrometer carried
aboard Meteosat Third Generation satellites, operated by EUMETSAT. The mission aims to provide continuous
monitoring of the composition of the Earth's atmosphere at high temporal and spatial resolution and the data
will be used to support monitoring and forecasting over Europe.
SENTINEL-6
Scheduled launch date: 2020
Sentinel-6 carries a radar altimeter to provide high-precision and timely observations of the topography of the
global ocean. This mission builds on heritage from the Jason series of ocean topography satellites and from
ESA's CryoSat mission. Importantly, this new mission is designed to complement ocean information from
Sentinel-3.
SENTINEL-5
Scheduled launch date: 2021
Sentinel-5 is dedicated to air quality monitoring. The Sentinel-5 UVNS instrument is a spectrometer carried
aboard the MetOp Second Generation satellites. The mission aims to provide continuous monitoring of the
composition of the Earth's atmosphere. It provides wide-swath, global coverage data to monitor air quality
around the world.

NASA MISSIONS IN DEVELOPMENT
DEEP SPACE ATOMIC CLOCK
Scheduled launch date: 2018
The Deep Space Atomic Clock, or DSAC, is a technology demonstration of a small, ultra-precise, mercury-ion
atomic clock, which will be launched into Earth orbit to test its potential as a next-generation tool for spacecraft
navigation, radio science and global positioning systems. The technology is designed to improve navigation of
spacecraft and enable collection of more data with better precision.
MID-INFRARED INSTRUMENT
Scheduled launch date: 2018
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.
COLD ATOM LABORATORY
Scheduled launch date: 2018
A facility designed to fly aboard the International Space Station, the Cold Atom Laboratory, or CAL, will make
use the space station's unique microgravity environment to observe quantum phenomena that would
otherwise be undetectable from Earth. The laboratory will be available for use by multiple scientific
investigators and is designed to be maintained on orbit.
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
GSAT-II
Scheduled launch date: 2018
GSAT-11 is a multi beam high throughput communication satellite operating in Ka and Ku-bands employing a
new bus. It provides 32 user beams in Ku-band and 8 gateway beams in Ka-band. The payload includes Ka x
Ku-band forward link transponders and Ku x Ka band return link transponders. The satellite is planned to be
launched by Ariane from Kourou, French Guiana in second half of 2018.
GSLV-F10/CHANDRAYAAN-2
Scheduled launch date: 2018
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

AO8595

ARTES C&G - ENTRY - CALL FOR PROPOSALS

31/12/22

AO9101

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

31/12/21

AO9090

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

31/12/21

AO9427

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

28/12/21

AO8859

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

AO9038

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

31/12/19

AO8872

ARTES INTEGRATED APPLICATIONS PROMOTION (IAP) KICKSTART ACTIVITIES

31/12/19

AO7935

GSTP-6 ELEMENT 2: PERMANENT OPEN ANNOUNCEMENT OF OPPORTUNITY (AO) FOR MARKET-ORIENTED ACTIVITIES

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

AO8893

SCYLIGHT - OPEN CALL FOR PROPOSALS

11/05/19

AO9499

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

28/02/19

AO8856

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

04/02/19

AO9570

4DANTARCTICA

25/01/19

AO9481

SENTINEL-5P+ INNOVATION - EXPRO+

24/01/19

AO9291

HIGHLY INTEGRATED ACTIVE BEAM FORMING NETWORK FOR KA-BAND PHASED ARRAY ANTENNAS (ARTES AT 5B.179)

23/01/19

AO9262

LOW LOSS WAVEGUIDES COVERING HIGH FREQUENCY BANDS (ARTES AT 5C.351)

22/01/19

AO9503

DEEP SPACE KA BAND UP AND DOWN CONVERTER EVOLUTION

21/01/19

AO9551

SPACE AND BIOTECHNOLOGY FS

21/01/19

AO9460

INTEGRATION OF SATELLITE BACKHAULED HAPS IN FUTURE SATCOM NETWORKS (ARTES FPE 1B.114)

18/01/19

AO9282

Q-/V-BAND ANTENNA FOR AERONAUTICAL APPLICATIONS (ARTES AT 7C.048)

15/01/19

AO9647

GNSS/NON-GNSS SENSOR FUSION FOR RESILIENCE IN HIGH-INTEGRITY AVIATION APPLICATIONS RE-ISSUE

15/01/19

AO9646

EXPRO + NAVISP ELEMENT 1 (NAVISP-EL1-015): FEASIBILITY STUDY OF A SPACE-BASED RELATIVISTIC PNT SYSTEM

15/01/19

AO9580

ISVV FOR EVOLUTION'S IN SW DEVELOPMENT METHODS & PROCESSES - EXPRO PLUS

15/01/19

AO9628

ESA INFORMATION SECURITY SUPPORT SERVICES

14/01/19

AO9496

H2020-ESA-037 EVIL WAVEFORM AND IONOSPHERIC CHARACTERIZATION MONITORING NETWORK

14/01/19

AO9536

ANTENNA USER TERMINAL WITH WIDE ANGLE IMPEDANCE MATCHING (WAIM) METAMATERIAL RADOME - EXPRO PLUS

14/01/19

AO9559

EXPERT: E1X2-028 - DESIGN AND CHARACTERIZATION OF BATTERY EM FOR SAMPLE FETCH ROVER

14/01/19

AO9526

TECHNIQUES FOR SPOOFING DETECTION AND MITIGATION IN AERONAUTICAL RECEIVERS - EXPRO+

14/01/19

AO9274

RAPID CALIBRATION AND TESTING FOR ACTIVE ANTENNAS (ARTES AT 7B.044)

14/01/19
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END DATE
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ESA Invitations to tender
REF

DESCRIPTION

END DATE

AO9573

[EOGB] EARTH OBSERVATION GRAPHIC BUREAU SERVICES AT ESRIN TO D/EOP

11/01/19

AO9547

HEAT TRANSFER HOST 1 PHASE A2/BC/D/E1

11/01/19

AO9259

OPTICAL TECHNOLOGIES FOR NEXT GENERATION OPTICAL INTER-SATELLITE LINKS (SCYLIGHT SL.002)

11/01/19

AO9341

RADIATION HAZARDS AND SCENARIOS SYSTEM FOR HUMAN SPACEFLIGHT - EXPRO PLUS

11/01/19

AO9601

PRM_03 1N MONOPROPELLANT & 10N BIPROPELLANT DUAL SEAT THRUSTER VALVE DEVELOPMENT

11/01/19

AO9294

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

11/01/19

AO9615

LARGE DEPLOYABLE REFLECTOR FOR EARTH OBSERVATION

09/01/19

AO9538

HIGH ACCURACY TESTING OF INTERFEROMETRIC ANTENNA WITH LARGE BASELINE - EXPRO PLUS

07/01/19

AO9578

DESIGN FOR REMOVAL - PASSIVE MECHANICAL AND RENDEZVOUS INTERFACE FOR CAPTURE AFTER END-OF-LIFE

07/01/19

AO9423

SSA P3-SWE-XXI - NGRM DATA PROCESSING

07/01/19

AO9238

MOOC4LAND - DEVELOPING A MASSIVE OPEN ONLINE COURSE ON EO LAND APPLICATIONS

07/01/19

AO9590

MINIATURISED SPATIAL HETERODYNE SPECTROMETER - EXPRO PLUS

07/01/19

AO9454

TOTAL FACILITY MANAGEMENT SERVICES AT ESOC

07/01/19

AO9594

GRAPHENE BASED THERMAL STRAPS (C221-017FT)

07/01/19

AO9289

SPIN-IN OF 3GPP TERRESTRIAL RADIO ACCESS TECHNOLOGY FOR SATCOM (ARTES AT 3C.017)

04/01/19

AO9018

FRAMEWORK PROJECT IMPLEMENTING ESAS SUPPORT OF SPACE-RELATED ACTIVITIES IN THE CZECH REPUBLIC

31/12/18

AO9128

ARTES SCYLIGHT ROLLING WORK PLAN 2017

31/12/18

AO9207

ARTES CC - ADVANCED TECHNOLOGY - WORKPLAN 2018 - EMITS / WEBSITE

31/12/18

AO9213

ANNOUNCEMENT OF NAVISP ELEMENT 1 2018 WORKPLAN WITH 12 ACTIVITIES

28/12/18

AO9461

COST BENEFIT ANALYSIS OF THE USE OF SATELLITE IN THE EVOLUTION OF AIR TRAFFIC MANAGEMENT INFRASTRUCTURE 21/12/18

AO9505

FUNDAMENTAL DATA RECORDS FOR ALTIMETRY (FDR4ALT)

21/12/18

AO9359

RFI MITIGATION FOR L-BAND RADIOMETERS

20/12/18

AO9504

EXPRO+ NAVISP-EL1-024- PRECISE RELATIVE POSITIONING IN MEO TO SUPPORT SCIENCE MISSIONS

19/12/18

AO9604

MACHINE LEARNING FOR SCIENCE OPERATIONS (SCI-O) VIRTUAL ASSISTANTS (EE_AD02) - EXPRO PLUS

18/12/18

AO9319

RFI DETECTION AND MITIGATION TECHNIQUES FOR EO PASSIVE MISSIONS - EXPRO PLUS

18/12/18

AO9497

MACHINE LEARNING AND ARTIFICIAL INTELLIGENCE FOR SATELLITE COMMUNICATIONS (ARTES FPE 1A.104)

18/12/18

AO9591

SSA P3-NEO-I OBSERVATIONAL SUPPORT FROM COLLABORATING OBSERVATORIES

17/12/18

AO9507

ANALYSIS OF FLIGHT DATA USING MODEL BASED DRIVEN DIAGNOSTICS (T709-503OS )

17/12/18

AO9465

CRYOSPHERE VIRTUAL LABORATORY EXPRO +

17/12/18

AO8941

HIGH Q DIELECTRIC RESONATORS (ARTES AT 5C.335) EXPRO+

17/12/18

AO8947

HIGH THROUGHPUT SATELLITE (HTS) GATEWAY Q/V - BAND FEED ANTENNA (ARTES AT 6B.040 )

15/12/18

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

UK Space Agency funding
tops £9m through October
O

ctober saw UK Space Agency grants
and funding exceed £9m, the biggest
month for funding so far this year,
beating the March total of £8.7. Of that, over
£1m was awared to Ecometrica, while Janus
TCD, Avanti Communications and Reaction
Engines were all awarded in excess of
£400k.
Reaction Engines continues to be a
primary recipient of UK Space Agency
funding, and in November COO and
engineering director Mark Wood provided an
update on the SABRE engine. With BAE
having a 20% stake in the company, and with
Rolls-Royce and Boeing having come on
board this year as investors, the project is
gathering some pace.
The front end of the engine is a high
efficiency heat exchanger, designed to cool
air from upwards of 1000°C experienced at
Mach 5.4 travel down to sub-zero
temperatures in some 20 milliseconds. In the
next few months Reaction Engines will see
the proof of that concept, having built a test
facility and a test product. “We’re in the
process of putting it all together now to show

that we can put 1000°C air across it and
colling down to ambiet very quickly,” said Mr
Wood.
There will be a lot riding on the results of
these tests: “To have an air breathing engine,
you need to capture air,” Mr Wood explained.
“But if you put 1000°C air into conventional
turbo machinery, you’re likely to melt it. So
this pre-cooler is core; without it, we don’t
have an engine.”
The company is also in the process of
building a dedicated facility in Westcott,
Buckinghamshire, to test its central
regeneration technology, and hopes to be
starting a test programme early in 2020. Over
the following years, Reaction Engines will be
looking to integrate the various elements of
its engine, aiming firstly at a flight test vehicle
and ultimately on to the vehicle itself. “It’s an
ambitious programme, but we’re an
ambitious company,” said Mr Wood.
With conventional space launches
currently costing in the order of $160m, Mr
Wood believes that using the SABRE engine
in a re-usable platform could cut the cost
down to in the region of $10-20m. And the

UKSA ROLLING 12 MONTHS FUNDING
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

March 2018

8,735,559

February 2018

3,792,526

January 2018

5,180,953

November 2017

3,091,980

company is also looking at spin-off
applications for its heat exchanger
technology.
As part of its transparency obligations, the
UK Space Agency publishes its spending
report for each month. We strip out the
costs and expenses to look at the grants
and funding awarded to private
businesses and universities.

UK SPACE AGENCY GRANTS, JANUARY-OCTOBER 2018
COMPANY

AMOUNT

COMPANY

AMOUNT

COMPANY

Reaction Engines

7,230,750

Methera Global Communications

91,766

British Interplanetary Society

Ecometrica

4,001,738

The AS&DC

89,250

Airborne Engineering

Inmarsat Global

2,870,969

AMOUNT
11,081
10,000

University of Glasgow

75,044

Belstead Research

10,000

Stevenson Astrosat

1,907,074

NSSC Operations

63,446

EU ECO Technologies

10,000

Rheatec

1,566,536

Curved House Kids

63,080

Spacemech

10,000

Rothamsted Research

1,020,679

City Science Corporation

59,950

Oxford Brooks University

59,775

Spincraft ETG

9,895

Alba Orbital

6,000

Janus TCD

916,786

Winning Moves

Avanti Communications

733,183

Satellite Oceanographic Consl’nts 48,271

9,898

Rezatec

660,038

Dynamic Imaging Analytics

47,974

Argans

6,000

Vivid Economics

644,957

Energeo

45,075

Open Cosmos

6,000

Earth-i

353,560

Leonardo MW

44,924

British Triathlon Foundation

5,993

Environment Systems

314,935

Horizon Space Technologies

40,000

Guerilla Science Limited

5,426

eOsphere

296,636

Atout Process

39,888

S&AO

3,001

The Aerospace Corporation

143,105

CGG Services

33,800

Archangel Lightworks

3,000

Geomatic Ventures

140,724

UNIP Management

30,432

Children's Radio UK

3,000

Orbital Express Launch

136,574

International Space University

30,000

Geocento

3,000

Geospatial Insight

136,231

Seraphim Space Camp Accel

25,000

GMV Innovating Solutions

3,000

Exactearth Europe

135,349

Telespazio Vega UK

23,140

Goonhilly Earth Station

3,000

Teledyne E2V UK

120,044

Research Fish

15,977

Lacuna Space

3,000

Ambient Environmental

112,846

Institute for Research in Schools

12,328

Spottitt Ltd

3,000

Spacefund

12,000

University of Sheffield

2,967

University of Exeter

2,000

AVS Added Value Solutions UK
Lena Space
Haydale Composite Solutions

22

111,142
105,000
98,318

UKSEDS

11,325

Deimos Space

11,081
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UK SPACE AGENCY GRANTS/INVESTMENT, OCTOBER 2018
DATE

EXPENSE TYPE

TYPE

COMPANY

AMOUNT

26/10/18

R & D Other Professional Services

Grant

UKSEDS

31/10/18

R & D Current Grants to Private Sector

Grant

Reaction Engines

31/10/18

R & D Other Professional Services

Grant

Geospatial Insight

31/10/18

R & D Current Grants to Private Sector

Grant

University of Sheffield

30/10/18

R & D Training and Development

Grant

The British Interplanetary Society

29/10/18

R & D Current Grants to Private Sector

Grant

Ecometrica

30000
10000

-3000
167000
13475
2967
349

29/10/18

R & D Other Professional Services

Grant

Argans

26/10/18

R & D Other Professional Services

Grant

UKSEDS

26/10/18

R & D Current Grants to Private Sector

Grant

Janus TCD

-126228

26/10/18

R & D Current Grants to Private Sector

Grant

Janus TCD

533319

24/10/18

R & D Other Professional Services

Grant

Open Cosmos

23/10/18

R & D Current Grants to Private Sector

Grant

Avanti Communications

18/10/18

R & D Current Grants to Private Sector

Grant

Vivid Economics

16/10/18

Current Grants To Private Sector

Grant

Lena Space

6000

3000
439763
68357
30000

10/10/18

R & D Current Grants to Private Sector

Grant

GMV Innovating Solutions

10/10/18

Capital Grants To Private Sector

Grant

Orbital Express Launch

3000

10/10/18

Capital Grants To Private Sector

Grant

Orbital Express Launch

10/10/18

R & D Current Grants to Private Sector

Grant

Ecometrica

09/10/18

R & D Current Grants to Private Sector

Grant

Environment Systems

09/10/18

R & D Current Grants to Private Sector

Grant

Stevenson Astrosat

04/10/18

Capital Grants To Private Sector

Grant

Teledyne E2V UK

04/10/18

R & D Other Professional Services

Grant

Ambiental Environmental Assessment Ltd

13695

03/10/18

R & D Current Grants to Private Sector

Grant

Archangel Lightworks

-3000

36420
54629
1014096
93920
153407
52544

03/10/18

R & D Current Grants to Private Sector

Grant

Archangel Lightworks

02/10/18

R & D Current Grants to Private Sector

Grant

Reaction Engines

01/10/18

R & D Current Grants to Private Sector

Grant

Goonhilly Earth Station

25/10/18

Current Grants To Private Sector

Vendor

Satellite Applications Catapult

15000

25/10/18

R & D Current Grants to Private Sector

Vendor

Satellite Applications Catapult

188393
345259

25/10/18

R & D Current Grants to Private Sector

Vendor

Satellite Applications Catapult

24/10/18

R & D Current Grants to Private Sector

Vendor

Assimila

24/10/18

R & D Current Grants to Private Sector

Vendor

Satellite Applications Catapult

6000
495061
3000

3000
20000

18/10/18

Current Grants To Private Sector

Vendor

Oxford Innovation

18/10/18

R & D Current Grants to Private Sector

Vendor

DSTL

7950
8919

17/10/18

R & D Current Grants to Private Sector

Vendor

DSTL

-1533

17/10/18

R & D Current Grants to Private Sector

Vendor

DSTL

17/10/18

R & D Current Grants to Private Sector

Vendor

STEM learning

17/10/18

R & D Current Grants to Private Sector

Vendor

HR Wallingford

127796

17/10/18

R & D Current Grants to Private Sector

Vendor

CAB Internaitonal t/a CABI

478410

16/10/18

R & D Current Grants to Private Sector

Vendor

DSTL

3147

16/10/18

R & D Current Grants to Private Sector

Vendor

DSTL

7320

3372
30000

15/10/18

R & D Current Grants to Private Sector

Vendor

DSTL

3384

15/10/18

R & D Current Grants to Private Secto

Vendor

DSTL

6751

15/10/18

R & D Current Grants to Private Sector

Vendor

DSTL

701

15/10/18

R & D Current Grants to Private Sector

Vendor

DSTL

3351

09/10/18

R & D Current Grants to Private Sector

Vendor

Satellite Applications Catapult

197244

09/10/18

R & D Current Grants to Private Sector

Vendor

Airbus Defence and Space

48590

03/10/18

R & D Current Grants to Private Sector

Vendor

The Open University

01/10/18

R & D Current Grants to Overseas Bodies

Vendor

Centre National D’Etudes Spatiales

16/10/18

R & D Current Grants to Private Sector

WGA only

STFC

78521

11/10/18

R & D Current Grants to Private Sector

WGA only

STFC

38745

02/10/18

R & D Current Grants to Private Sector

WGA only

STFC

2498072

01/10/18

R & D Current Grants to Private Sector

WGA only

STFC

1895887

TOTAL

www.spaceindustrybulletin.com

45924
127900

9,279,877
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24-25 JANUARY 2019 – GLASGOW, SCOTLAND
THE INFORMATION CONFERENCE OF THE NEW SPACE REVOLUTION
The DATA.SPACE 2019 agenda will showcase the areas in which
satellite data is being used and has the potential to be used across
the globe from the oceans to farms, from communication in space
to emergency disaster management on the ground, you will hear
about how satellite data is transforming sectors across the globe.

One of the key drivers of DATA.SPACE 2019 is to raise awareness
of the commercial opportunities that are being created by the
democratisation of space, providing a platform for thought-leaders
across start-ups, investors, and decision, policy, knowledge, and
data makers to network and discover our tomorrow, today.

DAY 1

DAY 2

Session 1: Service.Space

Session 1: Society.Space

It’s all about the service, the product, the data. Hear about
some of the newest and most exciting services to emerge
over the last year.

Discover how government bodies around the World are
looking to support and engage with commercial providers
for services that enhance society.

Session 2: Logistics.Space

Session 2: Challenges.Space

Global merchandise trade is worth in excess of 10 trillion
dollars. However, transferring merchandise throughout the
World is a complex logistical problem. Learn how satellite
data contributes to this sector, while also discovering
lucrative opportunities for your own business.

Satellite data has revolutionised the way we navigate,
communicate and monitor our surroundings, but with better
understanding comes new challenges. This session sheds
light on some of the emerging challenges in various sectors,
for which a space data solution might be the key.

DATA.SPACE Ones2Watch

Session 3: Emerging.Space

The hottest companies in the industry. Ones2Watch is a
quickfire showcase of the up and coming disruptors and
their exciting technologies.

It’s all about the innovation, the disruption, the opportunity.
Hear about the most exciting service offerings set to
emerge over the coming year(s).

Session 3: Humanitarian.Space
Ending poverty, ensuring equity and social justice, and
solving global humanitarian challenges requires a global
perspective. Hear how space enabled data and services
are changing the world for the better.

Session 4: Blue.Space
Shipping, tourism, fisheries, oil and gas, and renewable
energy all depend on the sea; as does the Earth’s health.
Find out where you fit in and discover how data from
space adds value to this $multi-trillion sector.

www.dataspace.xyz

